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near Ightham, 355; the Vertebrate Fauna collected there- 
from @y E. T. Newton, F.R.S., 3 l 

nee Eggs, W. B. Tegetmeier, 366; E. J. Lowe, F.R.S., 
3 

Abraham (H.), Measurement of Coefficients of at tion, 72 

Abrastol in Wines, Discovery of, M. Sangle-Ferriére, 167 

Abroa&, Voices from, Prof. Henry E. Armstrong, F.R.S., 225 

e Acari, our Knowledge of the, A. D. Michael, 330 

Achromatic Object-Glass, œ New, 464 j 

Acoustics ; Apfglication of Sound-Vibrations to Analysis of 
Mixtures of Gase E. Hardy, 47; Hydrodynamical Acous- 
tical Investigations, W. König, 239 ; Researches in Acoustics. 
No, 9, A. M. Mayer, 305; the Origin of ‘ Beats,” K. L. 
Sehaefer, 370; Relation of Fog Signals to other Sounds, C. 
A. White, 508; Determination of Pitches of very High Notes, 
F. Melde? 569; an Apparatus to show simultaneously to 
several hearers the blending of the Sensations of Interrupted 
Tones, Alfred M. Mayer, 61g © 

Adair (Peter), the disappearance of the Field Vole, 14 i 


Adam (T. H.), Bequest for purposes of Technical Education 


by, 320 ; 

Adams Memorial, the Text of the, 67 

Adder’s Blood, Poisonous Principles of, MM. Phisalix and 
Bertrand, 284 

Addyman (Frank T.) Practical Agricultural Chemistry for 
-Elementary St@degts, 244 . 

Adelberg Grotto, Investigation of, E. A. Martel, 256 

Adeney (W. E.), Reduction of Manganese Peroxide in Sewage, 
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Adler, (Dr. G.), Death of, 320 © 
fErodynamics ; the Internal Work of the Wind, Prof. S. P, 
.Langley, 273 K 
Afforegation in tke British Isles, Pfak W. R. Fisher, 601 
, Africa: the Natural History of East E ugtorial Africa, Dr. J. 
. Gregory, 12°; Dr. J. W. Gress Voyage to Mount 
Kenya, 276, 443; Large Supply of Ivory in South Africa, 
13; Extra-Tyopical South African Orchids, Henry Bolus, 
R. A. Rolfe, 50; Georges Muller's Last Explorations in 
‘Madagascar, 112; Mr. Astor Chanler’s East Africgn Ex- 
- pedition, 112; (Lieutenant von Hoéhnel wounded, 112; Mr. 
Chanler’s Expedition, 301 ; Crossing of the Eastern Horn, 
163; Kling apd Biittner’s Expedition to Togo, 207 ; Visit of 
Mr. Crawshay to Nyika Plateaw, 210; Sir Claude Mac- 


‘donald’s Journey up the Cross River, 346; the Last Great | 


Lakes of Africa, Ludwig won Höhnel, 457; Exploration of 
Lukuga River by M. Delcommune, 559 ; Government Scien- 
tific Work in. the German Protectorates; 581 ; Delimitation 
of Congo St#fe% and ‘Portuguese Frontier, 582; the Lubidi 
River, 582; the German Expedition to Deljmit Hinterland 
ef Cameroons, 606 ; Intended Expeditions of Dr. Donaldson 

, Smith to Lake Rudolph, and of R. T. €oryndon to Great 
Congo Forest, 606 

Agamennone (Dr. G.), Velocity of Propagation of Earthquakes 
at Zante in 1893, 439 l 

Agni, the, a Tribe of Fair Negroes, Maurice Delaforce, 263 

‘Agriculture : the Disappearance of the Field Vole, Peter Adair, 
14; Wheat-growing in Indiana, 15; Death gnd Obituary 
Notice of Prof. E. Lec@uteux, 33 ; the Spermophile (Ground 
Squirrg) Pest gn the Mississippi Valley, Vernon Bailey; 36 ; 

ethe Nitrification of Prairie Lands, J. Dumont and J. Croche- 

telle, 96; Death of Dr. Webb, 129; Practical Agricultural 

‘Chemistry for Elementary Studgnts, J. Bernard Coleman and 
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Frank? T. Addyman, 244; an Elementary Text-Book on 

‘ Agricultural Botany, M, C. Potter, 290; Death of Sir Harry 
Verney, 368 ; Agricultural Experiment Stagions, 373 ; Edw 
cational Agricultural Experiments, 568; the Cambridge 
Diploma in Agriculture, ; Analytical Determination of 
probably ‘‘available”’ Mineral Plant Food in Soils, B. 
Dyer, 451 ; Agricultural Resources of Canada, Prof. Long, 
561; Mr. F.-L. Scribner appointed United States Agrosto- 
logist, 605 foi 

Ainu, Fresh Light on the, A. H. Savage Landor, 248 

Air, Proposed Standard of Normal, A. Leduc, 232 e 

Air-Pump, New Form of Rotatory, Herr F. Sthulze-Berge, 65 

Aitken (John, F.R.S.): the Origin of Lake mms, 215 ; the 
Cloudy Condensation of Steam, 340; Number of Dust 
Particles in Atmosphere of certain Placés, 426; Dust and 
Meteorological Phenomena, 544. 

Alaska, Glacial Erosion in, Prof. G, Frederick Wright, 316 

Albatross, the Pterapod Collections of the, 36 

Aleutian Islands, the Ptarmigan of,.W. B. Evermann, 584 | 


‘Alford (C. J.), Auriferous-Rocks from Mashonaland, 403 
.Algæ, Green, the Alleged Action as Water-Purifiers of, Prof. 


Schenck, 182 
Algæ; the Laminariaceez, W. A. Setchell, 20 
Algol, the System of, 349 a 
Allbutt (Prof. T. Clifford), Music, Rhythm and Muscle, 34 
Allen (Prof. F. J.), Earthquake at Shepton Mallet, 229; the 
Mendip Earthquake of December 30-31, 1893, 245 
Alloys, the Chemical Composition of, Prof. Behrens, 144 
Alsace-Lorraine, Geological Survey Departmentof, 322 
Altazimuths of Pistor and Martin and of Repsold, Accuracy of 
Divisions of, Prof. J. A. C. Qudemans, 192 l 
Altona, an Incident in ghe Cholera Epig@mic at, Prof. Percy 
Frankland, F.R.S., 392 ” ' 
Aluminium, Herr van Aubel’s Mêthod of Silvering, 356 e 
Amagat (E. H.), Interior Pressure in Gases, 404 ; the Internal 
Pressure of Fluids and the Form of the Function (vê) =O, 
500 e 
Amber in Russia, F."T. Köppen, 181 ai 
America; the Shrubs of North-Eastern America, Charles S 
Newhall, 28; American Meteorological Jourfal, 71, 263, 
329, 423; American Journal of Science, 92, 214, 305, 402, 
520, 617 ; American Journal of Mathematics, 93, 449; Copy 
of Map by Columbus, 233 ; the Tfue Discovery of America, 
Captain Gambier, 235; American Psychological Associa- 
tion, 252; Recent Publications of the American Geological 
Survey, Prof, T. G. Bonney, F.R.S., 434; the Pharma- 
copeeia of the United States of America, 525 
Ammen (General J.), Death of, 368 
Amoebee, Artificial, and Protoplasm, Dr. G. Quincke, 5; Dr. 
‘John Berry Haycraft, 79 Py 
Amphioxus, the Ventral Nerves of, M. van Wyhg, 24 
Amsterdam Academy of Sciences, 24, 141, 192, 380, 476 
Amu-Daria, the old Beds of the, M. Korshin, 515 
Anadyr, a new Province in Siberéa, 18 * 
Analysers, Harmonic, Profa Or Henrici, F.R.S., 521 
Anatomicale Modifications of Plants of the same Speefes inthe 
Mediterranean Rtgiop and in the Region of the N eigabour- 
hood of Paria W. Russell, ‘6a0 = e 
Anatomy, Human and C@mparative, at Oxforé, Prof. J. Burdon 
Sanderson, F.R.S., 6; Prof. E. Ray g@ankester, F. R.S., 29 
Anatomy, Cdémparative: the Sutura CondyloSSquamosa of 
Occipital Bone of Man and Mammalia, Pr®f. Zaaijer, 192 5 
Myology of. the Hystricomorphine and Sciuromorphine 
Rodents, F. G. Parsons, 523; Qeath and Obituary Notice 
.of H. C. G. Pouchet, 538 ME cee ° 
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Aacient Egyptian Pigments, “S:@ William ja Russell, F.R.S., | 


A 
Ancients, ® on the BygoniatSuperstition of the, n C. R. 
Osten-Sacken, 198° e 
Anderson (E. W.), the Grafton High Speed Steim Engine, 610 
Anderson (Rev. Thomas D.), New Variable Ster in Andro- 
meda, ror 


Anderson’s Variable in Andromeda, Prof. E. Pickering, 419 e 


Andes, Eruption of El Calbuco Volcano, A$ E. Nogues, 179 
André (Ch.), Electrig Variation of High Regions wf Atmo- 
spheré in Fine Weather, 131 


André (G.), Formation of Carbon Dioxide and re ve of 


Oxygen by Detgckged Lefves of Plants, 284 _ 

Andrews (E. A.), Asymmetron lucayanum, a new Acraniate 
found at Bahamas, 14 

Andrews (Rev. W. R.), Purbeck Beds of Vale of Wardour, 


IQI 
. Apdromeda, New Variable Star in, Rev. Thomas D. Ander- 
son, IOI 
Andromeda, Anderson’s Variabl Prof. E. Pickering, 419 
-` Andrusoff (N.), the Black Sea io the Pliocene Age, 23 
Angot (Alfred), Vallot’s Mont Blanc Meteorological Observa- 


tions, 1887, 167; Diurnal Range of Amount of Cloud at | 


Paris, 206; Diurnal Variation of Tension of Aqueous 
Vapour, 240 


pias sven: Holograpic Study of the Locomotion of, 


Animals, th ane of, Frédéric Houssay, 171 
Annales ave reographie, 184 
Annuaire, the, of th® Bureau des Longitudes, 397 
Annuario do Observatorio do. Rio de Janeiro, 299 
Annular Eclipse of the Sun, an, 542 
Dr. John Murray, 112; Scheme for, 
Dr. F, A. Cook, 184 , > 
Antarctic Research: the Scottish Geographical Society and 
Antarctic Research, 257; the Latitude reached by Newport 
Whaler, Prof. George Davidson, 369; Norwegian Sealers in 
Antarctic Waters, 461; High Southern Latitude reached by 
© Fason Whaler, §59 
Antarctica, a Vanished Austral Land, H. O. Forbes, 352 
Anthropology: L’Anthropologie, 22, - 263, 472, 520, 593; 
Proportion of Trunk among ‘the French, Dr. R. Collignon, 
22; Dr. H. Ten Kates Malaysian and Polynesian Re- 
searches, 23; Hindgo Dwarfs, Colonel “A. T. Fraser, 35, 
396; Dr. A. £. Grant, 396 ; ‘the Man of Mentone, Arthur 
J- Evans, 42; Sense of Taste among Indians, E. H. S. Bailey, 
82; Anthropological Institute, 215; the Agni, a Tribe of 
Fair Negroes, Maurice Delafosse, 26%; Birth-rate in Canton 
of Beaumont-Hague® A. Dumont,- 283; Memoires de la 
Socfété d’Anthropologie de Paris, 283; Bulletins de la 
Société -d’Anthropologie de Parfs, 306; Stone Cross found 
at Carnac, Ch. J-ctourneau, 33; Flattening of Chest and 
_ Skull in Cebebes? Baron von Hoévell, 37%; Merovingian and 
Carolinian Crania of Boulogne District, Dr. E. T. Hamey, 
472 5 Le Mirage Oriental, Salomon Reinach, 4723 Distribu- 
tion of Red Hair in Francé, Dr. P. Topinard, 472; Certain 
Inferencegand Applications of Anthropology, Dr. Topinard, 
520; Relation of Lengthe of Trunk to Height, Ch. Feéré, 
520; the Perfect Man, Dr. Topinard, 520; Prehistoric His- 
tory of the Pyrenees, 593; Ethnical Migrations in Central 
. Asia from a Geographical Point of View, G. Copi; 504 _ 
Anthropometrical Registry, Proposed, 487 
Anti-Vivisectionists and the Indian Vivisection Bill and Pasteur 
Institute, 130 
Antipodes, Biology at the, 507 _ 
Antropologia Ggnerale, 472 
Ants, White, Dr. D. Sharp, F.R.S., 
Apache Indians, he Medicine. Men ‘of the, Captain J. G. 
Bourke, 439 
Apogamy in Pteris T (L. t) var. cristata, A. oe Trow, 
434s 
Apteryx, the Genus, Hon. Walter Rothschild, 14 ° 
Aquariffm, the Melbourne Exhibition, 583 


Arachnida, the Stigmata of the, as agClue to their Ancestry, ` 


H. M. Bernard, 68 
Aran Islands, the "Ethnégraphye of the, County Galway, Prof. 
A. C. Haddonmnd Dr. C. R. Browne, 468 i 
Arboricfilture : British Forest Trees, J. Nisbet, 1 
Arbuthtot Museum, Peterhead, the, Alexander. Meek, 20 
b Arcisolggy ; ; the Orkhor River Expédition, W. Radloff, 23; 
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the Forgery of Prehistoric Stone ØImplements, Sir John 
Evans, 156; “Beni Hasan,” @. E. Newberry and G., W. 
Fraser, 169; Death of Prof. @forchhammher, 25f; Stone 
Cross found at Carnac, Ch. Letourneau, 330 $ Prehistorie 
Man in Jersey, Edward Lovett, 487; Roman Villa near 

e Cardiff, John StoMie, Qos ° 

Architecture, Naval Institution of Naval rchttects, 4905 "Recent 
First-class Battleships, W. H. White,esgo ; the Circulation of 
Water in Thornycroft Water-Tube Boilers, J. L. Torny- 

croft, 491 ; the Vibratign of Steamers, Otto Schfick, 491 

Exploration : 

Robert Stein, 18; Plan ior Exploration of Ellesmére Land, 

Robert Stein, 346 ; Dr. Stein’s Expedition, 256 ; Dr. Nansen 

and the Kara Sea, 39; Dr. Nansep’s xpedition, 112, BQ; 

Hans Johannenssen, 85; the Fate of the Björling Explofing 

Expedition, Captain McKay, 85; Proposéd Search for the 

Bjorling Expedition, 606; Projected Expedition by Mr. 

Wollman, 416; Results of Swedish International Polar Ex- 

pedition, Dr. J. Hann, 498; Current Arctic ooo 301; 

Return of Mr. F, G. Jackson, 301 

Arctic Lands, Geological History of, Sir Henry Howorth, 36 

Arendt (Dr.), the "Transport of Heat ‘by Aerial Currents, 216 

Arithmetic : Graphic Arithmetic and Statics, J. J. Prince, 284 
Arithmetic, Key to Mr. J. BeLock’s Shilling, Henry reg 480 

Arithmometers, Prof. Boys, 618 

Armatures, the Construction of .Drum, and Gia aoe 
F. M. Weymouth, E. Wilson, 478 

Armstrong (Prof. Henry*E., F.R $ 
Action of Bromine on Azobegztne, a Cofrection, 
Coloured Hydrocarbons, 118 ; Voices from Abroal, 225 

Arons (Dr.), Polarisation Phenomena upon Thin Metal Parti- 
tions, 347 

Arsonval (M. d’), the Action of Sunshine on Microbes, 417 

Artaria (August), Death of, 275 

Arthropoda, Tracheate, on the Classificafion of the, a Correction: 
R. I. Pocock, 124 

Artificial Amoebee and Protopla@n, Dr. G. Quincke, 5; Dr, 
John Berry Haycraft, 79 

Artificial Formation of the Diamond, the, J. B. Hannay, Dr. 
J. Joly, F.R.S., 530 

Artificial Preparation of the Diamond, M. Moissan, 418 

Ashdown (Dr. H. H.), Death of, .12 

Asia: M. de Poncin’s Explorations in the Pamirs, 18; 
Earthquake in Western e Asia, Br 5 ‘Chinese Central 
Asia, a Ride to Little Tibet,” Hermy Lansdell, W. 
F. Kirby, 309; Prince®Constantine Whazemski’s Journey 
through Asia, 324; Across Central Asta, &t. George 


>, ‘Flame, moo, 171 # the 
118 ; 


Littledale, EIA: Ethnical Mjgfations in Central Asia, from’ 


a Geograpfical Point of View, G, Capus, 593 
Asphalte Pavement, Boole in relation é P. Peckham, 
306 
Asphyxia, the Physiological” Action of Decent in, 16 ” 
Asterisms, Early, J. Noagmn Lockyer, F.R.S., 199 ° 


Astigmatism of Rowland’s Concave Gratings, the, 489 

Aston (Miss E.), Molecular Formule of some’ Liquids ‘as 
Determined by their Molecular Surface Energy,®377 

Astromapy : a Popular History of Astronomy during the Nine- 
teenthe Century, Agnes M. Clerke, 2; the Natjvity of 
Rama, Col. Walter R. Old, 4; Brooks’s Confet (October 16), 
18, 39 ; Brooks’s New Comet (1893c), Prof. E. E, Barnard, 67 ; 

ə the Tail of Comet Brooks tc1893), 210, 23 Our Astro- 
nomical Column, 18, 38, 67, 84, 111, 133, 162, 183, 209, 233, 
256, 274, 300, 323, 349, 372, 3970419, 441, 464, 489, 511, 
542, 562, 585, 608; the Wave Lengths of the Nebular Lines, 
Prof. Keeler, 18; the Planet Jupiter, 18, 67; Period of 

‘ Jupiter's Fifth Satellite, Prof. E. E. BarnagiQ 8s ; Motion 
of Jupiter’s Fifth Satellite, F. Tisserand, 239 ;SJupiter and 
his Red Spot, "W. F. Denning, 104 ; Anomalous Appeare 
ance of Jupiter’s Férst Satellite, 300; Jupiter’s Satellites in 


Proposed Statiom in Ellesmgre Land, 


3 


1664, 323; Nova Aurige, 373 ; Prof, E. S. Holden, 32; 4 . 


New Southern Star discovered by Mrs. Fleming, 38; 
Astronomical Journal Prize, 39 ; Moon Pictures, 39 ; Meteor 
Showers durfhg November, 39; Biela Meteors, 97 ; Meteor 
@Shower for December, 1343; a Bright Meteor, 419 ; Prof. 
Schur, 111; an Astronomical Glossary, J. E. Gore, 51; 
Correlation Of Solar and Magnetice Phenomena, William 


Ellis, F.R.S., 53, 78; A. R. Ilinks, 78; Correlation of 


Magnetic and ‘Solar Phenomena, H., A. La@rence, tor; 
New Variable Star, Rev. T. E. Espin, 67; the Observatory” 
for November, 67; Text of the Adams. Memorial, 67 ; ai 
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” Observaéions at Catania, Rome,'&c., 67; Solar Observations 
at Rome, 163 ¢ the New star in Norma, 85 ; the Spectrum 
of Novag Norme, 162; Prof. W. W. Campbell, 586; 
Mechanical Theory of Comets, Prof. J. M. Schaeberle, 84, 85 ; 
the Natal Observatory, 85, 56a; Magnitgde and Position of 
T Atfigz, Bigourdan, 85;%La Voie Lactée dans? 
. Hemfphére Borea,, C. Easton, 99; New Variable Star in 
Angromeda, Rey. Thomas D. Anderson, 101; {Death ot 
Baron voe Bülow, 106; Otto Struve’s Double-Star Measures, 
111 ; Method of Pivot Testing, M@irice Hamy, 1113; Astro- 
nomica® Photography, He C. Russell, F.R.S., 111 5 Vierter 
jahrschrift der Astronomischen. Gesellschaft, rrr ; the Vari. 
BOR of Latitude,eProf. S, Ç. Chandler, 133; Refraction 
ables, 134; New N@tation for Lines in Spectrum of 
Hydrogen, 169; Death of *Prof. Rudolf Wolf, of Zeérich, 
163; the Companion to the Odservatory, 163; Colour- 
Aberration of Refracting Telescopes, H. Dennis Taylor, 
183; Stars with Remarkable Spectra, 183; Himmel 
und Erde ‘gr December, 184; a New Variable, 184; 
Eafly Asterisms, J. Norman Lockyer, F.R.S., 199, 2473 
Small Distances Measured with the Heliometer, 209; 
Hydrogen Envelope of the Star D.M. + 30°3639, Prof. W. 
W. Campbell, 210; ZL’ Astronowie for December, 210 ; Prizes 
atgthg Paris Academy, 233; the Planet Venus, 233, 413; 
Tn AA High Heavens, Sir Robert S, Ball, F.R.S., 
R.A. Gregory, 243 ; Harvard College Observatory Report, 
266; the, Gegenschei® 256; Elgctromotive Force from 
the Light ef the Stars®Prof. Geo. M. Minchin, 270; Sun- 
espots anl Solaf* Radiation, R. Savélief, 274; the Measure- 
ment of Stellar Diameters, Maurice Hamy, 275; the Moon 
and Weather, 275; The Vault of Heaven, R. A. 
*Gregory, 291; Astronomy and Astro-Physics, 300; Report 
of, the Wolsingham Observatory, 300; U.S. Naval Observa- 
tory, Capt. ©. V. McNair, 324; the Satellite of Neptune, 
Prof. Struve, 324; Royal Astronomical Society, 345 ; 
Eclipse Meteorology, 3498 2 ‘Remarkable Cometary Colli- 
sion, 349; Mira .Ceti, 349, 4423 Proper Motions of Stars, 
349; the System of Algol, 349; the Pleiades, 366; a 
Tempered Steel Meteorite, 372 ; Astronomy in Poetry, 372 ; 
Rev. Edward Geoghegan, 413; G. W. Murdoch, 434; 
The Story of the Sun, Sir Robert Ball, F.R.S., A 
Fowlér, 382; on the Cardinal Points of the Tusayan 
Villagers, J, Walter Fewkes, 388; the Annuaire of the 
Bureau des Pongitudes, 3973; Sun-spots and Magnetic Dis- 
turbances, Dr. Palazzo, 397;,0r. M. A. Veeder, 503; 
a Large Sun-#pot, 419; Andersoh’s Variable in Andromeda, 
Prof. E*Pickering, 419; Fireballs, W. F. Denning, 434; 
the Aurora of February 28, @ Thwaites, 441 ;gMr. Fowler, 
442; Rear-Admiral |. P. Maclear, 442; Halley’s Comet, 
442; a Newe Achromatic Object-Glass, 464; Solar 
Magnetic Influences on Meteor@logy, Prof. H. A. Hazen, 
464 ; a New Telescope for Greengjci 464 ; Occultation of 
Spica, 464; New Nebule, 404; Comet-Spectra as 
affected by Width of Slit, 489; the Astigmatism of 
Rowland’seConcave Gratings, 489; Photographic Nebulo- 
sities in the Milky Way, Prof. E. E. Barnard, 511 ; Madras 
Observatory, 511; a New Comet, 511, 562 ; the Neve Comet, 
WwW. P. Denning, 531 ; Denning’s Comet, 562; Ephemeris 
for Denning’s Comet (a 1894), 586; the Reckoning of the 
Astranomigl Day, $42; the,Height of an Aurora, Arthur 
Harvey, 542; an Annular Eclipse-of the Sun, 542 ; a Comet? 
finder, W. R. Brooks, F. W. Mack, 543; the Satellite of 
Neptune, M. Tisserand,’ 543 ; the Aurora of March 30, Prof. 
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3243 Siberia, Anadyr, a New Province in, 18; Proposed 
Station in Ellesmere Land, Robert Stein, 18; Plan for 
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F. Immanu@l, e508; Geography in Caucasus, 515; the 
Old Beds of the Amu-Daria, M. Konshin, 515; A. V. 
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Lindvall (C. A.), Recent Local Rising of kand in the North- 
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Ewing, F.R.S., 317 
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Liquids, the Internal Friction of, Prof. T. E# Thorpe, R.S., 
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Liquids, Methods of Determining Refractive Indices*of, Mr, 
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Littlewood (Mr.), Method of Determining Refractive Indices 
of Liquids, 450 

Liver-Ferment, Note on the, Miss M. C. Tebb, 523 

Liversidge (Prof ADs the@rigin of Gold Nuggets, 415 

Livingstone (Dr. } and the Zambesi Ants, 95 

Lochner (L. J.), the Elongation of Soft Iron by Magnetisation, 
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Lockyer (J. Norman, F.R.S.), Early Asterisms, 199 
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Locomotion of Animals, Chrono-Photographic Study of the, 
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Birds, Dr. Günther, E. C. Cotes, 253 

Locusts in England, Miss E. A. Ormerod, 253 
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Lott (Frank E.), Micro-organisms and Fermentation, 577 
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Lovett (Edward), Prehistoric Man in Jersey, 487 

Low Vapour Pressures, Measurements of, J, W. Rodger, 436 

Lowe (E. J., F.R.S.), Abnormal Eggs, 366 
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Lukwya River explored by M. Delcommune, 559 
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Glan, 460 

Lummer (Dr, the Unit of Light, 356 

Lunar Rainbow, a, Rev. C. W. Langmore, 321 

Lunatic Asylums, London, the Projected Pathological Labora- 
tory in connection with, leg 

Lydekker (Richard), the Royal Natural History, 220; Life 
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McKillop (Mr.)}, the Interaction aen aaa and 
Potassium Chloride, 118 
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History Specimens, 172 
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Magnetism: Correlation of Solar and Boned Phenomena, 
William Ellis, F.R.S., 30, 245; H. A. Lawrance, 101; Dr. 
M. A. Veeder, 245 ; San-spots and Magnetic Disturbances, 
Dr. M. A, Veeder, 503; Dr. L. Palazzo, 397 ; Magnetic 
Susceptibility of Oxygen, R. Hennig, 108 ; Magnetic ®.otary 
Dispersion of Oxygen, Dr. Siertsema, 607 ; Magnetic Shield- 
ing, É Concentric Spherical Shells, Prof. A. W. Rücker, 

nan Magnetic ar pada in Senegambia, T. E. 

Thore F°R.S., and P, &. Gray, I41; Elongation of Soft 
Iron by Magnetisation, S. 7, Lochner, 160; Law®of Mag- 
netisation of Soft Iron, P. Joubin, 284, 308 ; Magnetic 
Field of Current runnjng in Cylmdrical Coil, Prof. G M. 
Minchin, 190; the Hysteresis attgnding Chage in Length 
produced by Magnetisation i in Nickel and #ron, H. Nagaoka, 
229; Prof. Knott, 230; Magnetisation of Iron “and Nicke? 
Wires by Rapid Electrical Oscillations, Prof. Klemencic, 607 ; 
Magnetic-Twist Cycles for Iron and Nickel, Prof. Knott, ago ; 
Magnetic Rotation of Hydrogen and Sodium Chlorides and 
Chlorine in Different Solvents, W. I. Perken, 239; Report 
for 1892 of Magnetic Observatory of Copenhagen, 298 ; 
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J. Thomson, F.R.S., Prof. A®Gray, 357; a Text-Book on 
Electromagnetism and the Construction of Dynamos, Dugald 
C. Jackson, Prof. A. Gray, 429; Variations of the Peithier 
Effect Produced by Magnetisation, L. Houllevigue, 524; 
‘“Magnetarium,” H. Wilde, F.R.S., 521 ; Magnetic Proper- 
ties of Iron at Various Temperatures, M. P. Currie, %95, 620 ; 
New Apparatus for Absolute Measurement of the Magnetic 
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Malpighi (Dr. Marcellus), oe 

Malta, the Har Dalam Caern, 514 
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Manganese Nodules, the Origin of, Prof. J. W. gadd, 235 
Manganese Peroxide in Sewage, Reduction of, W. E. Adeney, 
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Manceuvring Powers of Steamships atid their Practical Applica- 
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Maples, Sugar, W. Trelease, 323 

Maratiiaceæ, Development of the Mucilage-Canals of the, 
- George Brebner, 523 

Marchal (Paul), the Reproduction of Wasps, 47 . 

Margerie (De), Geographical Conditions of Pyrenees, 275 ` 

` Marire Biology : the Pteropod Collections of the Albatross, 36 ; 
Week’s Work of Plymouth Station, 37, 67, 84, £62, 323, 
372, 418; some Laboratories of Marine Biology, 70; Projected 
Marine Biol@eical - Station at Millport, N.B., 180 ; the Pro- 

@ tective Colouration of Vibrius varians, Prof, W. A. Herd- 
man, F.R.S., 417; the Floor of the Ocean at Great Depths, 
Dr. John Mifrray, 426; Entomostrdta and Surface Film of 
Water, Dr. J. Scourfield, 474; the Rovigno Station, a 
the Melbourne Exhibition Aquarium, 583 
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Marriott (W$: Thunder and Hailstoges of July 8, 1893, 119 ; 
Compargtive Observations with Two Thermometer Screens 
at Ilfracombe, 426; the Royal Meteorological Society’s Ex- 
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m Melting of the*Polgr Cafs of, Prof. W. H. Pickering, 
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Marshall (Prof. Milnes, F.R.S.): Death of, 228; Obituary 
Notice of, 250; Proposed Memorial to, 368 

Martel (E. A.}, Investigation of Adelsberg Grotto, 256 

Martin (T. C.), Nikola Tesla, 352 

Mascart (M.): Propagation of Electromagnetic Waves, 379; 
M. Blondlot’s Experiment on Propagation of Hertzian Waves, 
394. 

Mason (A. T.) ; Synthesis of Piazine Derivatives, 118 ; Inter- 
action of Benzylamine and Ethflic Chloracetat&, 377 

Mass®of@he Earth, the, 575 

Massachusetts Institute of Technology, 20 


Massachusetts Coast SeagWater and Mud, Russell’s Observa- 


tidns on Mityobial Condision of, 37 

y oari thæGipsy Moth Plague in, 23t 
assee (Gébrge), British Fungus Flora, a Classified Text-book 
of Mycology, 195 

Masson (M.), Sterilisation of Bread and Biscuit by Baking, 167 

Materia Medica, Chemistry in Relation to Pharmaco-Thera- 
peutics arti, Prof. B. J. Stokvis, 587 

Mathematics: Asymmetrical Frequency Curves, Prof. Karl 
Pearson, 6; Mensuration of the Simpler Figures, William 

. Briggs and T. W. Edmonfson, 28; Bulletin of New York 
Mathematical Society, 71, 188, 402, 497, 570; American 
Journal of Mathematics, 93, 449; Simple Groups as far as 
Order 660, F., N. Cole, 93 ; Instruments for Drawing Conic 
Sections, J. Gillett, 94; Mathematical Society, 118, 215, 
284, 4@5, 498, 618; Stability of Certain Vortex Motions, 
A. E, H, Love, 118; Note on Theory of Groups of Finite 
Order, Prof..W. Burnside, F.R.S., x18; Solutions of the 
Examples in thé Elements of Statics and Dynamics, S. L. 
Loney, 122; Formula giving all Values of Integral for 
Probableg@tror, Herr*Brung Kämpfe, 133 ; Regular Sections 
and Projections of Ikosatetrafedron, Prof. Sqhoute, 1443 
a Certain Class of Generating Functions in Theory of 
Numbers, Major MacMahon, F.R.S., 1893; French Lady 
Mathematiciass, M. Darboux, "295 ; Stability of Deformed 
Elastic Wire, A. B. Basset, F.R.S., 215 ; Quaternionic In- 
novations, Oliver Heaviside, F .ReS.,°246; Modern Mathe- 
matical Thought, Prof. Simon Newcomb, F.R.S., 325; the 
Applications of Elliptic Functions, Alfred George Greenhill, 
F.R.S., H? F. Baker, 359; Death of General J. Ammen, 
368 ; Death of Eugène Catalan, 415; Lectures op Mathe- 

. matica Prof. Felix Klein, 456 ; a Treatise on the Ieor of 
Functions, James Harkness and Frank Morley, 477 ; on the 
Definitions of the Trigonometric Functions, Dr. A. Macfar- 
lane, ‘480; on a Spherical Vortex, Dr. J. M. Hill, 498 p 
Groups of Points on Curves, F. S. Macaulay, 498; a Simple 
Contrivance for Compeunding Elliptic Motions, G. H. 
Bryan, 498; on the Buckling and Wrinkling of Plating 
supported on a Framework under the Influence of Oblique 
Stresses, G. H. Bryan, 499; on the Motion of Paired Vor- 
tices with a Common Axis, A. E. H. Love, 499; Mathe- 
ematical Calculating Machines, Prof. O. Henrici, F.R.S., 
521; Harmonic Analysers, 521; Prof. €rum Brown on the 
Division of a Parallelepiped into Tetrahedra, 571; an Ele- 
mentary Treatise on Fourier’s Series, W. E. Byerly, 598; 
a Text-Book of Euclid’s Elements, H. S. Hall dhd F. H. 
Stevens, 599; on Regular Difference Terms,*A. B. Kempe, 
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Mayall (R. H. D.), Cur@entsSheets, 452 ° , 
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Redg&, 219 
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Mechanical Theory of Comets, Prd¥. J. Mẹ @chaeberle, 84 

Medical Congress, the International, 538, 563 ; the Eleventh 
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Mediciwe : Death of Dr. S. Guttmann, 251; Death of Dr. L. 
Krahmer, 251 

Medicine-Men of Apache Indians, Capt. J. G. Bourke, 439 

Medusa, Reappearance of the Freshwat®r (Zimnocodinm 
sowerbit), Prof. E. Ray Lankester, F.R.S., 127 

Meek (Alexander), the Arbuthnot Museum, Peterhead, 20 

Meeres, Bionomie des, Johannes ‘Walther, 244 

Melbourne Exhibition Aquarium, the, 583 

Melde (S.), Determination of Pitches ot very High Notes, 560 

Mellus (Dr. E. L.), Experimental Investigation of the Central 
Nervous System of the Monkey (A/acacus stiticus), 498 

Melting of the Polar Caps of Mars, Prof. eW.° H. Pickering, 
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Memoires de la Société d’Anthropologie de Paris, 28% 

Memoirs of Russian Geographical Society, 54 

Memoirs of St. Petersburg Society of Naturalists, 189 

Mendip Earthquake of December 30-31, 1893, Prof. F, J. 
Allen, 245 

Mendip Hills, Discovery of Petroleum on the, 346 

Mensuration of the Simpler Figures, William Briggs and T. 
W. Edmondson, 28 

Mentone, the Man of, Arthurs]. Evans, 42 

Mentzner (R.), Action of some Metals upon Acid Solutions of 
their Chlorides, 119 
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eaten, 119 

Mercadier’s (M.), Test of the Relative Validity of the Electro- 
static and the Electromagnetic Systems of Dimensions, Prof. 
Arthur Riicker, F.R.S., 387; Dr. G. Johnstone Stoney, 
F.R.S., 432 i 

Mercury, Discovery on Puy-de-Dôme of Ruins of Temple to, 
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Meslans (M.), the Gase@us Fluorides of the Simpler Organic 
Radicals, 540; Fluoroform prepared in its Pure State, 541 

Messner’s (Herr), Experimgnts with Bullets Infected® with 
Micro-organisms, 16 e 

Metal Work, Elementary, G, C. Leland, 554 

Metallurgy: the Transformation of Iron,®E. Charpy, 192; 
Wrought Iron Making in Madras, 255. 

Metals, Experimental Investigations concerning blastic Longi- 
tudinal and Torsional Fatigue in, Louis Austin, 239 

Meteorology : the Climate of Chicagos Prof. H.e A. Hazen, 
15; Operations of the Germam Meteorological Office for 
1892, 35; Report of Royal Alfred Observatory, Mauritius, 
for 1891, 35; Halo Phenomena, Prof. Hellmann, 48, 130; 
Wave Clouds, Prof. von Bezold, 48; Various Modes of 
Discriminating between Clouds, Prof. von Bezold, 427; 
Cloud Conditions of Various Climates, Dr. H. Meyer, 216 ; 
the Motion of Clouds, M. Pomortseff, 230; Cloud-forma- 
tion, Prof. W. von Bezold, 508; the Measurement of the 
Highest Cirrus Clouds, Prof. C. Abbe, 508 , Diurnal Range 
of Amount of Cloud at Paris, M. Angot, 206; Berlin 
Meteorological Society, 48, 216, 427, 596; American 
Meteorological Journal, °71, 263, 329, ¢28; Pilot Chart of 
North Atlantic for firgt half October, 81; United States 
Pilot Chart of North Pacific Ocean, 347; the Week’s 
Weather, 81, 430, 159, 252, 321, 369, 304, 438, 460; 
Deutsche Sgewarte Record of Observations taken im North 
Atlantic, No. xi., 10g; Deutsche Seewarfe Extra-European 
Observations, 540; the Fort-Willigm Diurnal Barometric 
Curve, 54@; the Great Drought of 1893, F. $. Brodie, 119; 
Thunder and Hailstorms of July 8, 1893, W. Marriott, 119 ; 
Meteorological Society, 119, 215, 307, 425, 547; she Past 
Monsoon in India, 130 ; Symons's Monthly Meteounlogical 
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` *Magasine, 139, 238 449, 520°; Symons’ Summary of 
Persian,Rainfall Oervgtions, 139; New Form 8f Rainfall . 


Map, H. C. Russell, 180; Rajnfall of Jerusalem, J. 
Glaisher, F. R. S., 297 ; Meteor@logical Coungil’s Summary of 
Rainfall and Mean Temperature, 1866-93, 369 ; Temperature, 
Rainfall, and Sunshine at Las Palmas, Grand Canary, Dr. J. 
C. Taylor, 425 ; Rainfall Records in British Isles, G. J. 
Symons, 438; Excessive Rainfall at Lesmahagon, C. M. 
Irvine, 440; Montevideo Rainfall Obs@rva®ions, 1833-92, 
` Rev. L. Morandi, 939 ; Rainfall in Edinburgh, 5206 Vallot’s 
1887 Mont Blanc Observations, Alfred Angot, 167 ; Meteoro- 
logical Conditions of Hgmburg and the Cholera Epidemic, 
Captain C. H.@eeman, 180; Harvard College Observatories 
in Peru, Prof W. H. Pickering, 180; Forest Fires and 
Drought, E. Rayet and E., ‘Clavel, IQI; the Sonnblick 
Mountain Observatory, 205; ‘Report of Meteorological 
Council for Year ending March 31, 1893, 206; the Great 
e Storm of Nov.,16-20, 1893, C. Harding, 215; the Transport 
of Heat by Aerial Currents on Earth’s Surface, Dr. Arendt, 
216; Snow Crystals, Prof. Mfellmann, 216; Report on the 
Present State of Our Knowledge respecting the General 
Circulation of the Atmosphere, L. Teisserene de Bort, 217; 
on Hail, Hon. Rollo Russell, 217; Weather Lore, Richard 
Inwards, 217; the Misti (Peruvian Andes) Meteorological 
Station, Prof. S. J. Bailey, 229; Meteorological Work in 
Australian, Şir Charles Todd, 229 ; Climate of Mexico City, 
Señor M, Barcena, 229;, March to’ October, 1893, M. 
Symong, 238 ;* Diurnal Variation of Tension of Aqueous 
Vapour, Alfred Angot, 240; Diurnal Variation of 
Atmospheric lectricity, A. B. Chauveau, 240; 
New South Wales Government Report of Observations for 
1892, H. C. Russell, 252; the Climate of Torquay, A. 
Chandler, 253; the Winds of the Indian Ocean, W. M. 
Davis, 263; South American Meteorology, W. H. Picker- 
ing, 263; a South American Tornado, W. G. Davis, 263; 
Errors of the Psychrometer, H. A. Hazen, 263; Death of 
W. von Freeden, 270; Glazet Frosts of November 11-12, 
1893, in Roumania, 272; the January Frost, 449; the Moon 
and Weather, @755 the Great Gale‘of November 16-20, 
Charles Harding, 284; Unusual Rise of Water Characteristic 
of Atlantic Coast Storms, M. W. Harrington, 207; the 
Climate of Sulina, Dr. S. C. Hepites, 297; the Climatic and 
National Economic Influence of Forests, Dr. J. Nisbet, 302; 
the Climatee of Southern California, Dr. C. Theodore 
Williams, 307; Contribution to Daily Range of’ Meteoro- 
logical Elements in Higher Strata of Atmosphere, Dr. J. 
Hann, 321; a Luifer Rainbow, Rew C. W. Langmore, 321 ; 
Flistory*of Weathers Map, M. W. Harrington, 329; Early 
Ingividual Observers in Urfited States, A. J. Henry, 329; 
Recurrence of Hurricanes ingSolar Magnetic 26°68 Day 
Period, F. H. Bigelow, 330; Eclipse Meteorology, 349; 
Great Storm in Ynited States, a ; Compgnsating Open-Scale 
arometer, , Mr. Griffiths, 379°; Lowest Temperature 
hitherto known, 394; the Commencement and End of 
Winter, A? Lancaster, 394; Dr. Charles Davison’s ‘ Cli- 
mates of United States,” 396; the Sun-spot Period and the 
West Indian ' Rainfall,- Maxwell Hall, 399; Meteorology, 
H. N. Dixon, 412; Observations during Nocturna! Balloon 
Ascents at Munich, Profs. Sohncke and Finsterwalder, 416 ; 
Thunderstorms, R. de C. Ward, 416; Aspects of Town as 
contrasted with Country Air, Dr. G. H. Bailey, 417; the 
Dynamics of the Atmosphere, M. Möller, 422; the Study of 
Thunderstorms in Italy, R. de C. Ward, 423; Climatic 
Features of Maryland, W. B. Clark, 423; Ten Miles above 
the Earth, H. A. Hazen, 423; Mercurial’ Barometers com- 
pared with Woiling-point Thermometers, Colonel H. Hartl, 
4243; Phenological Observations for 1893, E. Mawley, 426; 
Comparative Observations with Two Thermometer Screens at 
Ilfracombe, W. Marriott, 426 ; Namber of Dust Particles in 
Atmosphere of Certain Placese Jo&n Aitken, 426, the Tem- 
perature$ in and outside Berlin, Prof. G. Hellmann, 460; 
the gfexan Monsoons, Prof. M. W. ‘Harrington, 460; 
Tropical Hurricanes of Soutle Sea, E. Knippitig, 463 ; Solar 
Magnetic Influfices on Meteorolog, Prof. H. A. Hazen, 
464; Appligation of@Meteorology to the Art gf War, J. R. 
Plumandon, 488; Bartrum’ Open-Scale ‘Barometer, J. J. 
Hicks, 488; Meteorologische Zeitschrift, 498; Results o 
the Swedish International Polar Expedition at Cape Thors- 
den, Spitzbergen, 1883-83 Ir. J. Hann, 498; Mild Winter 
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Helm Clayton, 520; New High Témperature Thermometer, . 


Messrs. Baly and Chorley, 538%. Brilliant Aurora Borealis of 
March 30, 1894, Hon. Kolio Russell, C. E. Stgomeyer, and 
Mr. Preece, 539; Dust and Meteorological Phenomena, Jon 


Aitken, - BARS, 544; Relation between Mean Quarterly: 


Temperature and Death Rate,:W. I4. Dine® 5479 Remark- 
able Sudden Changes of Barometer in Hebrides on #ebruary 
23, 1894, R. H. Scott, F.R.S., 547; the Typhoons of 1892, 
Rev. S. Chevalier, 560 ; the Royal Meteorological Sdciety’s 
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3 
Paleentology : Dr. evon Zittel’s Handbook of, 64; Mammoth 
‘Remains in Canada and Alaska, Dr. G. M. Dawson, F.R.S., 
Sir Henry Heworth, 94; a Nothosaurian Reptile from the 
Trias of Lombardy, Mr. Boulenger, 95 ; Congenerousness of 
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of any desited Wave-Length,A, E. Tutton, 377; the Effect Pteranodog, Marsh, with Ornithostoma, Seeley, Prof. Willi-® 
of Wave-Gength in dealing with Refractive Index in elucida- ston, 109; the Diprotodon and ip ie, C. W.ede Vies . 
tion of Chemical Constitution, MM. Jahn and Möller, 582; 159; Two New Reptile, Genera trom Elgin Sandstone, E. 
ision with Compound Eyes, Dr. G. J. Stoney, 379; Miss | © T. Newton, F.R.S., 189; thè Thoracic Legs of Triarthrus, 
e C. L. Franklin’s New Theory of Light-Sengation, 394; Re- C. E. Beechgr, 214; a Thylacine of Earlier Nototherian 


Period in Queensland, C. W. de Vis,"264; Complete Ple- - 


siosaurus found in Wiirtemberg, 271; the Alleged Ante- 
primordial Fauna of Bohemia, Dr. Jahn, 297; the Thero- 
suchia, H. G.°Sedfey, F.R.S., 450; Diademodon, H. G. 
Seeley, Ig R.S., 450; the Har Dalam C&vern and its Ossi- 
ferous Contents, 514. 
Palazzo (Dr. L.), Sun-spots and Magn¢tic Disturbances, 397 
Pamirs, M, de Poncins’ Explorations in the, 18 ® 
Pamirs crossed by E. Poncins, 163 
Panmixia, George J. Romanes, F.R.S., 599 


Parallelepiped into Tetrahedra, Prof. Crum Brown on the ° 


Division of a, 571 


Parasitic Theory of the Causation of Malignaat Tumours, J. © 


Jackson Clarke, 502 s l 
Parenty (H.), Forms of Steam Jets from various Orifices, 


347 

Paris: Academy, of Sciences, 23, 47, 71, 96, 119, 143, 167, 
IQI, 215, 239, 263, 283, 308, 331, 355, 379, 404, 426, 452, 
475, 500, 524, 548, 572, 595, 620; Prize Awards, 215, 233 ; 
Prize Subjects of the Paris Academy of Sciences, 234; 
Mémoires de la Société d’Anthropologie ge Parfs, 283; 
Bulletins de la Société d’Anthropologie de Paris, 306, 330 ; 
Pasteur Institute, Statistics for November, 322; eStreets 
named after Men of Science, 558 ; Paris Geographical Society 
Awards, 559 

Parsons (F. G.), Myology of the Hystricomorphine and Sciuro- 
morphine Rodents, 523 

gene F.), Spectra of Hot Gases probably due to Tempera- 
ture, 52 

Passarge (Dr.), the German Expeditton to Delimit Hinterland 
of Cameroons, 68 

Pasteur Institute for India, Proposed, 13, 180 

Pasteur Institute, the Proposed Indian, and the Anti-Vivisec- 
tionists, 130 s 

Pasteur Institutes to be established in Turke}, 437 

Pasteur Institute Statistics for November, 322 

Pasteur Institute, Report for 1893 of, Henri Poitevin, 581 

Pastukoff’s (A. V.), Ascent of the Elbrus, 515 

Pathology: the Projected Pathological Laboratary at Clay- 
bury, 129; Death of Dr. E. H. Jacob, 486; the C. C. 
Walker Prize for Investigation of Cancer, 508; Tetanus- 
Poison, Drs. Fermi and Rernossi, 540 © 

Paton (Dr. Noel), Hepatic Glycogenesis, 1g1 

Patten (Lieut. J.) Novel Meth&d of obtaining Sinusoidal 
Alternating Currents of very pow Frequency, 253 

Pavement, Asphalte, Petroleum in relation to, S. P. Peckham, 

+ 


306 . @ è 
Pearson (Prof. A. N.); the Nomenclature of Radiant Energy, 


+ 


389 

Pearson (Prof. Karl), Asymmetrical Frequency Curves, 6 

Peckham (S. P.), Petroleum in relation to Asphaltg Pave- 
ment, 306 : j > 

Peddie (Dr. W.), Torsional Oscillations of Wires, 33r 

Pedipalpi, Morphology of, Malcolm Laurie, 378 

Pellat (M.), the Point of Application of Electro-Magnetic Forces, 

° 488 ; Point of Application of Mechanical Force experienced 
by Conductor conveying Current in Magnetic Field, 590 

Pendlebury*(W. H.), the Interaction of Hydrogen Chloride and 
Potassium Chloride, 118 

Penfield (S. L.), Chemical Composition of Staurolite, 402 

Pengelly (W., F.R.S.), Death of, 486; Obituar? Notice of, 
Prof. W Boyd Dawkins, F.R.S., 536; Pengelly (William), 
J. Starkie Gardner, 554; We Pengeliy, F.R.S., and the Age 
of the Bovey Lignite, A. R. Hunt, 600 

Perkin (W. H,), Magnetic R@tatton of Hydrogen and Sodium 
Chlorides awd Chlorine in different Solvents, 239 ° 

Pernossi(Signor), the Action of Sunshine upon Tetanus Filtrafes, 
509; Tetanus Poison, 540 ° 
erry (Prof.), Planimeters, Ar * 0 

Persians, a Year amongst the, Edward G. Browne, 528 

Peru, Harvard College Meteorological Observatoyies in, Prof. 
W. H. Pickering, 180 © a 

Peshawur, Earthquake at, 106 á 

Peterhead, the Arbuthnot Myseum,gAbexaader Meek, 20 . 


Petermann’s Mitteilungen, 324 =. Me 


+ 
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nena in relatign t@ Asphalte Pavement, $. P. Peckham, 
36 °. - "9 ‘ 
Petroletm on the Mendip Hills, Discevery of, 346 
Pfeffer (Prof.), Irritability of Plants, 586 e 
Pharmaco-Therapeutics, Chemistry in Relation tog and Materia 
Medica, Prof. B. J. Stokvis, 587 
Philip’s Systematic Atlas, Physical and Political, E. G. Raven- 
stein, 574- ee 
Philipp (R.), the Sugpension of Foreign Bodies from Spiders’ 
` Webs, 481 @ 
Philology : Death of Prof. ‘Robertson Smith, 538; Catalogue 
of Prince Louig,Lucien Buonaparte’s Library, Victor Collins, 


4. i 

Philosophical Society, Cambridge, 143, 166, 378, 424, 452 

Phisalix (C.), Poisonous Principles of Adder's Bloed, 284; 

" Viper Poison, 380 

Phosphorus, New Method of Preparing, Messrs. Rossel and 

* Frank, 323 œ 

Photinus corruscus Beetle, Speetroscopic Examination of Light 
emitted by, A. P. Miller, 540 ° 

Photography: Photographs of Ascending Currents in Gases and 
Liquids, Herr P. Czermak’s, 15; Chrono-Photographic 
Study of the Locomotion of Animals, 41 ; Photography of 
Aérial Vibrations, Dr. Raps, 48; Astronomical Photography, 
H. C. Russell, F.R.S., 111; Photography of Snowflakes, A. 
Sigson, 13%; ePhotography of Rays of very short Wave- 
Length, Victer Schumann, 254; Cloud Photography, 267 ; 
GeoloSical Photographs, 347; Method of Photographing 
Spectrum of Lightning, G. Meyer, 417 ; Photographic Nebu- 
losities in the Milky Way, Prof. E. E. Barnard, 511; the 
Solandi Sun-printing Process as applied to Botanical 
Technique, Prof. Byron Halsted, 370 ; Effect of Temperature 
upon Sensitiveness of Photographic Dry Plate, Dr. J. Joly, 
E.R. S., 379 ; 

Photometric Method, New, J. B. Spurge, 355 

Physics ; Artificial Amoebze and Protoplasm, Dr. G. Quincke, 
5: Herr P. Czermak’s Photographs of Ascending Currents in 
‘Gases and Liquids, I5; Wiedemann’s Annalen, 46, 117, 239; 
376, 449, 5473 Air Vibrations, A. Raps, 46; Application of 
Sound-Vibrations fo Analysis of Mixtures of Gases, E. Hardy, 
47; Physical Society, 46, 93, 141, 190, 354, 402, 450, 521, 
617; Behaviour of Air-Cone Transformer when Frequency 
below certain Critical Values, E. C. Rimington, 46; 
Lecture-roohh Experiments on (1) Rings and Brushes in 
Crystals, and (2) Electric Radiation in Copper Filings, W. 
B. Croft, 47 ; Phogography of Aérial Vibrations, Dr. Raps, 48; 
Berlin, Physical Society, 48, 169, 216, 356, 427, 595; 
Spectra of Hot Geses prqbably due to Temperature, 82; 
Werr Galitzini’s Experiments in Estimation of Critical 
Temperature, 83; “Flame,” %Prof. Arthur Smithells, 86, 
149, 198; Prof. Henry E. Armstrong, F.R.S., 100, 1713; G. 
S. Newth, 171%; Separation of,Three Lequids by Fractional 
Distillation, Prof. F. R. Barrell, G. L. Thomas, and Prof. 
Sydney Young, F.R.S., 93; Van der Waals Generalisations 
regarding ‘‘ corresponding” Temperatures, &c., Prof, 
Sydneys Young, F.R.S., 93; Phenomena of the Time- 
Infinitesimal, Prof. E. L. Nichols, 113; Elementary Course 

_ of Practical Science, Hugh Gordon, Sir Phillip Magnus, 121 ; 
Velocity of Crystallisation in Super-cooled Substance, Mr. 
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Moore, 130 ; the Freezing-points of Dilute Aqueous Solutions, p 


Harry C. Jones, 132; a more Exact Method for Determina- 
tion of Lowering of Freezing-points, E. H. Loomis, 547; 
Magnetic Shielding of Concentric Spherical Shells, Prof. A. 
W. Rücker, F.R.S., r41; Action of Electro-Magnetic 
Radiation on Film$ containing Metallic Powders, Prof, G. M. 
Minchin, 1423 Ripples, E. Guyon, 143; Mutual Action of 
' Bodies vibrating in Fluid Media, MM. Berson and Juppont, 
'143; Righi’s Experiments on Heértz’s Oscillations, Dr. Rubens, 
167 ; a Text-Book of Heat; R, Wallace Stewart, 171; Heat: 
an Elementary Text-Book, E. T? Glazebrook, F.R.S., 386 ; 
the Theory of Heat, Thomas Preston, Prof. ©. C. Carey 
Foster, F.R.S., 573; Mr. M. C. Lea’s Researches on Trans- 
formation of Mechanical Work igto Chemical Action, 181 ; 
Utility of Quartérnions in Physics, A. McAulay, Prof. P. 
G. Tait, 193 ; Differential Method of determining Refractive 
Index of Solgtions, W. Hallwachs, 206 ; Method of Coating 
Alyminium with other Metals, Prof. Neesen, 216; Physico- 
Chemical Measurements, W. Ostwald, J. W. Rodger, 219; 
-Proposed Standard@of Normal Air, A. Ledue, 272; Stas’s 


. Petermination of Atdmic Weights, E. Vogel, 283; on the 


e Dr. W. Peddie, 931 ; the Compression of F mids, 
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Change of Superficial Tensiong of Solid-liquid Stifaces with 
Temperature, Prof. Geo. Fras.eFitzgeralde F.R.S8 293; on 
the Equilibrium of Vapour Pressure inside Foame Prof, G. Fy 
Fitzgerald, F.R.S., 316; Torsional Oscillations of Wires, 
rof. Tait, 
331; the Cloudy C8ndensation of Steam, Jolin, Aitken, 
F.R.S., 340; Dr. Carl Barus, 363; Shelford Bidwell, 388, 
413; Forms of Steam Jets from various @rifices, II. Parenty, 
347; on the Motion of Bubbles in Tubes, 8515 Thermal 
Constants of some Polyatomic Bases, MM. Colson and 
Darzens, 356; Radiation of Gases, F. Paschen® 376; the 
Artificial Colouring of Crystals and Amorphous Bodies, 
O. Lehmann, 376; Condition of Intefior of Earth, Rev. O. 
Fisher, 379 ; some Simpée Meth@ds in Teaching Elementaty 
Physics, Dr. J. Joly, F.R.S.$ 379; Expertments in Elemen- 
tary Physics, W. Rheam, 433; Viscosity of Liquids, O. G. 
Jones, 402 ; a Theorem connecting Theory of Synchronisation 
with Theory of Resonances, A. Cornu, 404; Interior Pressure 
in Gases, E. H. Amagat, 404; Straining gf Earth resulting 
from Secular Cooling, Charles Davison, 424; on Hotmogen- 
eous Division of Space, Lord Kelvin, P.R.S., 445, 469; the 
Attachment of Quartz Fibres, Prof. C. V. Boys, F.R.S., 
450; Method of determining Refractive Indices of Liquids, 
Mr. Littlewood, 450; Internal Pressure of Fluids, Agagat, 
500; the Behaviour of Liquids under High Pressure, J. W. 
Rodger, 506; General Law of Solubility of Normal Sub- 
stances, H. Le Chateier, 524; a*Lecture Experiment,e]. C. 
Foye, 531; the Magnetic RotaryeDispersion*of Oxygen, Dr. 
Siertsema, 607. 2 ə ° 
Physiology : Physiological Action of Oxygen in Asphyxia, 16 ; 
Movements of Surface of Heart, M. Potain, 23; Berlin 
Physiological Society, 48, 167, 240, 380, 427, 596 ; Physidiogy 
of Ureter, Dr. Lewin, 48 ; Influence of Diffusive Processes on 
Transudation, Dr. Cohnstein, 48% Hepatfe Glycogenesis, 
Dr. Noel Paton, 141;,Feeding Experiment with Nucleic 
Acid on Dogs, Dr. Gumljch, 167; Leucocytosis,. Dr. 
Goldscheider, 167; Experiments on Median Pharyngeal 


Nerve, Dr. Katzenstein, 168; New Method of Measuring: 


Amount of Circulating Blood, Prof. Zuntz, 168 ; Death of 
Dr, P. A. Spiro, 179; Institute of Physiology established 
at Brussels, M, G. Solvay, 180; Nucleic Acid, Prof. A. 
Kossel, 240; Physiological Psychology and PsycHo-Physics, 
252; Dr. E. B. Titchener, 457; Death of, M. Quinquand, 
270; Chronometric Determinations relasin® to Regeneration 
of Nerves, C. Vanlair, 283; Sugar as Wood in Production of 
Muscular Work, Dr. Vaughan Harley, 28% ;.Grundziige der 
Physiologischen Psychologie Wilhelm Wundt, 311; the 
EssentiMs of Chemical PhYsiology, Prof. W. D. Halliburton, 
313; the Os Pedis in Ungulates, Prof. A. E. Mettan, 341 ; 
Effects upon Respiration of Faradic Emcitajon of Cerebrum 
in Animals, W. G. Sp&ncer, 353 ; Functions of Cerebellum, 
Dr, J. S. R. Russell, 354; Tactile Areas of Cerebral Cartex, 
' Prof. Munk, 380; the Kidney of the Snail, Paul Girod, 380; 
the Humanest Method of Slaughtering Animals, Dr. 
Dembo, 427; the Action of Quinine oneMetabolism of 
Man, Dr. von Noorden, 427; Prof. Zuntz’s Experiments on 
ResSiration by Skin and Intestine of Horse, 427; Human 
Physiology, John Thornton, Dr. J. S. eEdkins, °431; Re- 
action Times and Velocity of Nervous Impulse, Profs. Dolley 
and Cattell, 462; the Minute Structure of tl Nerve Centres, 
Prof. Ramon y Cajal, 464; Determination of Volume of Blood 
Corpuscles, Dr. Grijns, 476 ; Experimental Investigation of 
Central Nervous System of Monkey, Dr. E. L. Mellus, 498 ; 
the Scope of Psycho-Physiology, Prof. C. Lloyd Morgan, 
504; Note on the Liver-ferment, Miss M. C. Tebb, 523; 
Death of Dr. Brown-Séquard, 538 ; Biographical Sketch of 
Dr. Marcellus Malpighi, 583 a 

Physodes, Morphological and Micro-chemical Investigations on, 
E. Crato, 132 

Pickering (Prof. E.), Anderson’s Variable in Andromeda, 419 

Pickering (Prof. W. H.), Harvard College Meteorological 
Observatosies in Peru, 180; South American Meteorology, 
263; Melting of the Bolar Caps of Mars, 586 

Pictures, Nature, for Little People, W. Mawer, 529 

Pierce (G. W.), Electric Strength of Solid, Liquid, and Gaseous 
Dielectrics, 181 

Pigments, Ancient Egyptian, Dr. William Je Russell, F.ReS,, 


374 
Piltchikoff (N.}, New Method of Studying ‘Electric Discharge, 
540 i n ° 
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Pinkerton (R. H.), Hydrostaties and Pneumatics, 362 
Pitt-Press Euclid, ¢.-vi., H. M. Taylor, 52 
Pevot-Testing, Mgthod of, Maurice Hamy, III 
Plane Trigonometry, S. L. Loney, 339 


Planet Venus, the,®233, 413 

Planimeters, Prof. Peray, 617 

Plant Names, Kew Iħdex of, 241 

Plants, Dictionary of the Active Principles of, C. E. Sohn, 385 

Plants, Floyering, of Western India, Wev. A. K. Nairne, 5or 

Plants, on the Irritability 6f, Prof. F. Elfving, 466; Prof. 
Pieffer, 586 

Plants, Recent Investigations and Ideas on the Fixation of 

itrogen by, Prof. H. Marshall Ward, F.R.S., 511 

Plating, on the Buckling and *Wrinkling of, supported dh a 
Framework under the Influence of Oblique Stresses, G. H. 
Bryan, 499 

Plausihle Paradox in Chances, a, Francis Galton, F.R.S., 
365 3g Lewis R. @horter, 413 

Pleiades, the, 366 

Plesiosaurus, Complete, found in Wiirtemburg, 271 

Plön, Forschungsberichte aus der Biologischen Station zu, Dr. 
O. Zacharias, 385 © ° 

Plumagdon (J. R.), Application of Meteorology to the Art of 
War, 488 


* Plymouth Marine Biologica} Station, Week’s Work of, 38, 67, 
e 


84, 162, eet te 418 e 

Pneumatics, Hydrqstatics afd, R. H. Pinkerton, 362 

Po@ock (R. Ie), the Zoological Record, 53, 198; further Notes 
and Observations upon the Instincts of some common English 

- Spiders, 60; on the Classification of the Tracheate Arthro- 
poda, a Correction, 124 

Poetry, Astrenomy in, 372; Rev. Edward Geoghegan, 413 ; 
G. W. Murdoch, 434 ° 

Poincaré (H.), Propagation of Electricity, 239 

Poisen, Serpent, Inoculation against, A. Calmette, 548 

Poisonous Principle of Adder’s Blood, MM. Phisalix and 
Bertrand, 284 

Poitevin (Henri), Report of Pasteur Institute for 1893, 581 

Polado Flint Saws, the, Dr. R. Munro, 183 

Polar Caps of Mars, Melting of the, Prof. W. H. Pickering, 586 

Polar Exploration, the Proposed Continuous, Robert Stein, 18, 
124, 256, 340 q 

Polymorphous Micr@be in Syphilis, on the Presence of a, Dr. 
Golasz, 500 bad à , 

Polyphases, Las @ourantss J. Rodet et Busquet, 122 

Pomortseff (M.J, the Motion @fClouds, 230 

Poncins’ {M. de) Explorations in he Pamirs, 18 

Poncins (E.), Pamirs Crosged by, 163 

Port Erin, Dredgjng®Expedition ag, er rol. W. A. Herdman, 
F.RS., 503 

Port®fackson, Coal Discovered at, 64g ° 

Postal Transmission of Natural History Specimens, the, Isaac 
J. Wistar, Edward J. Nolan, 100; R. McLachlan, F.R.S., 
1972; Philip P. Calvert, 314 

Potain (M.}, Movements of Surface of Heart, 23 

Potholes,,Glacial, of Cooper’s Island, U.S., W. O. CrosQy, 160 

Potsdam, the Earthquake of November 5 at, 159 

Potter (M. C.), an Elementary Text-Book on Agricultural 
Botany, 290 , 

Pouchet (H. C. G.}, Death and Obittary Notice of, 538 

Poulton (Prof. E. B., F.R.§.), Method of showing Geographi- 
cal Distribution of Insects in Collections, 95 j 

Powell (Major J. W.), Eighth Report of U.S. Bureau of 
Ethnology, 132 . 

Pratt (J. H.}, Chemical Composition of Staurolite, 402 

Precious Stones, 319 : 

Preece (W. H., F.R.S.), a Manual of Telephony, 454 ; Bril- 
liant Aurora Borealis of March 30, 1894, 539; Earth 
Currents, 554 

Prehistoric Interments of the Balzi Rossi Caves near Mentone, 
Arthur J. Evans, 42 e 

Prehistoric Man, Evidences of Existerf&te of Man in Nicaragua 
in Neolithic Age, J. Crawford, 107 

Prehistoric Man in Jersey@ Edward Lovett, 487 ° 

Pressures, Measurements of Low Vapour, J. W. Rodger, 436 

Rreston è Thomas, the Theory of Heat, Prof. G. C. Carey 

oster, F. R-S., 573 f ae 

Prestwich (Dr., F.R.S.), on a Possible Cause for the Origin of 

° j" Tradition of the Flood, 594 
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Pretoria, ętabl$hment of State Museumat, 12 + ° : 

Preventive Medicine, the Directorghip of the British Institute 
of, Prof, Chas S. Rey, E.R.S., 269 Sir Joseph #ayrer, 
F.R.S., 292 5eProf. Victor Horsley, F. R.S., 292 

Prideaux (R.oM.), the Barly Return of Birds, 578 

Prince Henry the Navigator, Quinquecentenary of, 301 

Prince (J. J.), Graphic Arithmetic and Statics, 28 

Prinz(W.), the Internal Temperature of Trees, 271 

Procacci (Dr.), Bactericidal Influence of. Sunshine on Drain- 
water Microbes, 461 I 

Proctotrypidæ, the North American, W. H. Ashmead, 182 

Protective Habit in a Spider, Prof. @. Lloyd Morgan, 102 

Protoplasm, Artificial Amoebe and, Dr. È, Quincke, 5; Dr, 
John Berry Haycraft, 79 

Protoplagm, Foam Theory of, E. A. Minchin, 31 

Prudden (Herr), Vitality of Micro-Organisms on Artificial 
Ice, 395 

Prunet (A.), the Propagation of Puurridigeby Storage of 
Graft-Slips in Moist Sand, 246 

Pruning, Tree, A. des Cars# Prof. W. R. Fisher, 526 

Psychology : American Psychological Association, 252; 
Psychological Review, 297 ; Grundziige der Physiologischen 
Psychologie, Wilhelm Wundt, 311 ; Investigations on Reac- 
tion Time and Attention, Dr. C. B. Bliss, 439; Reaction 
Times and Velocity of Nervous Impulse, Profs. Dolley and 
Cattell, 462; the Status of the Mind Questgon, Lester Ward, 


10 ` e 

PsPcho-Physics, Physiological Psychology and, 2942; Dr. 
E. B. Titchener, 457 m 

Psycho-Physiology, the Scope of, Prof. C. Lloyd Morgan, 504 

Ptarmigan of Aleutian Islands, the, W. B. Evermann, 584 

Pteris serrulata (L. fil.), Var. Cristata, Apogamy in, A. H. 
Trow, 434 ` 

Public, Astronomy for the, Sir Robert S. Ball, F.R.S, R A. 
Gregory, 243 

Public Health : a Treatise on Hygiene and Public Health, T. 
Stephenson and S. F. Murphy, 285; Public Health and 
Demography, Edward F. Willoughby, 285 

Pumpelly (R.), Apparent Time-break betw@&en Eocene and 
Chattahoochee Miocene in S.W. Georgia, 214 

Pumps, Steam, on Russian Railways, Alexander Borodin, 19 

Puy-de-Dôme, Discovery of Ruins of Temple to Mercury on, 14 

Pycroft (George), Death of, 538 

Pygidium of Triarthrus, the Appendages of the, Charles E. 
Beecher, 617 

Pyrenees: Les. Pyrénées, Eugene Trutat,@122; Geographical 
Conditions of the Pyrewees, MM. Schrafler and De Margerie, 
275; Prehistoric History of the Pyrenees, 593 


e 

Quarterly Journal of, Microscepical Science, 139, 423 

Quarterly Review, Science in*the, 352 7 

Quartz Fibres, the Attachment of, Prof. C. V. Boys, E.R.S., 
450 

Quaternionic Innovations, Oliver Heaviside, F.R.S., 246 

Quaternions in Physics, Utility of, A. M@Aulay, Prof. P. G. 
Tait, 193 

Queensland, Progress in 1892 of Geological Survey of, R. L. 
Jack, 109 

Quekett Microscopical Club, 523 

Quincke (Dr. G.), Artificial Amcebze and Protoplasm, 5 

Quinquaifd (M.),- Death of, 270 


+ 


Race, Disease and, Jadroo, 575 ° 

Radiant Energy, the Nomenciature of, Prof. Simon Newcomb, 
E.R.S., 100; Prof. G. P, Fitzgerald, F R.S., 149; Prof. 
A. N. Pearson, 389 

Radloff (Wa, the Orkhon Rivér Archzeological Expedition, 23 

Railways, Mound the Works of our Great, N. J. Lockyer, 312 

Rain, Artificial, Infiuence on Plants of, Prof. J. Wiesnee 253 

Rainbow, a Lunar, Rev. F: W.*Langmore, 321 

Rainfall: New Form of Rainfall Map, ff. *. Russell, 180; 
the Sun-spog Period and the West Indian Raiwsfall, Maxwell 
Hall, 399; Rainfall Records in British Isles, G. J. Symons, 
438 ; Observations of Rainfall-‘in Edinburgh, 520 p 

Rama, the Nativity of, Col. Walter R. Old, 4 è 

Rambaut (Prof. Arthur At) on ahes Great Meteor of February 
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® Ramsay (w. ), Moleoula? Formule of some Liquids as Deter- 


mined, by their Molecular Surface Energy, 377 

Raps ey da Vibrations, 46; PaotoBraphy of Aërial Vibra- 
tions, 4 

Rasori (Dr.), the Ætiology of Delirium®Acutum, 208 

Ravenstein (E. G,), Philip’s Systematic Atlas, Physical and 
Political, 574 l 

Rawitz (Dr.)}, Spermatogenesis in Hydromedmsæ 240 

Ray, a Hermaphroditieal, M. Hoek, 264 

Rayet (G.), Forest Fires and Drought, 191 l 

Reaction-Time and Attention, Investigations on, Dr, C. B. 
Bliss, 439 @e s 

Reckenzaun (A.), Death of, 63 i 

Bee ee) Nouvelle Geographie Universelle, Completion 
Oi, 25 . 

Recognition Marks, G. J. Macgillivray, Dr. Alfred R, Wal- 
dace, F.R.S., 5 i 

Records of Geological Survey of India, 109 

Red Spot, Jupiter and his, W. F» Denning, 104 

Redpath (Peter), Death and Obituary Notice of, 345 

Refraction Tables, 134 

Refractometer applied to Study of Chemical Reactions, J. 
Verschaffelt, 546 : 

Reid (Clement), the Dispersal of Shells, Henry Wallis Kew, 
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° BRITISH FOREST TREES: 
British Forest Trees. By J. Nisbet, D.CEc. 
Macmillan and Co., 1893.) 


ITH the excepfion of Dr. Schlich’s able “ Manual 
V of Forestry,” of which two volumes are now be- 
' fore the public, the Englis& student of arboriculture has 


(London : 


= for many years-past been almost entirely dependent on 


French and German works for recent information as 
regards the progress of that part of the art of forestry 


‘. which déals with the cultivation of our native and intro- 


duced trees. The present work isa praiseworthy attempt 

to remedy this State of dependence, and to provide 
British foresters with a text-bdd>k which shall give the 
results of fhodern experiepee in an English dress. 

The plan of the work is simple and to the point: ” After 
` briefly summarisigg the history ` of British forests—too 
briefly, perhap&, will be the opinion of some—the author 
préceeds to enumerate the chjef forest-trees of our 
. country. To those who miss any reference to some of 
_ the minor ang unimportant woody plants growing in our 
hedges, it should be pointed out that the principal forms 
_ met wigh as underwood or coppice are treated& separ- 
ately at the etd of the book; while those who feel 


any surprise@at the introdugtion of several] European, 


(but not British) and Amefican trees, especially 
- conifers, should bear dn mind that these have been 
so. much planted in England and Scotland of late years, 
that no work on British forestry can afford to neglect 
them. Mr. Nisbet seems to have carefully stated what 
issnecessary in this connection. 

The next sections of the book deal with the important 
and very interesting subjects of forest growth in rela- 
tion to soil, the growth of timber in general, amd com- 
parative considerations regarding the growth of forest a 
trees, 

It may perhaps be®doubted whether tfe author has 
succeeded ‘in gating anything new’ in this ‘connection, 
‘beyond what has already been put forward in other text- ` 
books, and ft is admitted that the Sources of the informa- 
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species of forest trees in detail, 
, cultivator will doubtless raise the objection that the 


tion are almost entirely continental, especially German. 
Perhaps the chief merit of these parts f the book is the 
author’s manner of putting the facts; for, on he whole, 
they read well and consecutively, aad no student of 
sylviculture can fail to profit by them. 

Sylviculture—and ‘the same is true’ of forestry in 
general—is a subject about which much can be written 


and said, and the temptation to be prolix is great, with . 


such materials. The author’s conscientious acknowledg- 
ments of the sources of his quoted tables and experi- 
mental data may certainly be put to’his credit ; and al. 
though we may doubt whether any practical forester will 
accept all the statements unreservedly—for foresters, 


like farmers, are often somewhat apt, to generalise too 


widely from individual experience in cone part of a 
country—few will deny that Mr. Nisbet*has ‘succeeded 
in putting forward very plainly a large amount of in- 
formation about the eylvicultural #spects of, forests in 
general. The chief fault tọ be found with this part of 
the book is, perhaps, that the experience on which the 


. Statements are based is almost entirely German, whereas: 


there is really e great feal to be eaid about the be- 
haviour and treatment of forests in this climate as 


- well. 


The principal, and by far the gregter part ef the book 
however, is concerned with the treatment of the several 
Here, again, the British 


author almost entirely confines himself to the experience 
of foresters in Germany ; but it is more and more borne 
in upon the reader that there is reason in this, in so far 
that several really great authorities on the cultivation 
of trees have arisen in that country, whereas it would be 
difficult to name any in fhis country. 

Be this as it may, there tan be no” question that Mr. 
Nisbet has succeeded in ‘collecting a very large amount 
of valuable. information regarding the experience of 
foresters as fo what trees will grow ‘in certain sitflations, 
how fast they may be expected to gfowW there, and how 
much timber they may be made to yieM if properly 
treated ; as to what trees should preferdbly be grown to- 
gether in mixed forests, and why such and such Mixtures 
are undesirable ; ands further? to what dangers given 
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sptcies are exposed , when" grown in quaptity, and- SO, 
forta. » 

Som@ of the sections Ate notably long, and the author 
gives signs of the discursive habit incidentat to those who 
read and transcribe much from *German fext-books ; 
moreover, there are sentences which betray the German 
method in their construction, and thege ig a distinctly 
Teutonic sound asout some of the terms and short 
phrases, sucli as “soil-improving,” “ free enjoyment of 
light and air,” gpboveeketched method,” “ equal-aged 
crops,” and so- on. 

With all its faults of diffuse writing, and a certain 
amount of repetition, the work is likely to be valuable to 
students of forestry in this country, as setting forth the 
experience of German and other'continental authorities 
in the growth and tending Of mixed and other forests. 
One or two misprints have come under our notice, e.g. 
an fhas dropped on p. 161; and should not “ prunosa” 
tp. 328) be pruinosa ?- Again, why adopt the nantuqtated 


term “Scots Pine”? gi ; 


~ 


“ASTRONOMY OF THE NINETEENTH | 
CENTURY. 


A Popular flistory of Astronomy during the Nineteenth 
‘Century. By Agnes M. Clerke. 
(London: A. and C. Black, 1893.) 


URING the six years that have elapsed since the 
publication of the second edition of Miss Clerke’s 


classical history of &stronomy, new light has been thrown: 
“upon a number of old ideas, and many important dis- 


coveries have been‘imade. It became necėéssary, there- 


‘fore, for the authoress to revise her work, to add here, 
and substitute there, and in all cases to incorporate the 
recently-acquired acts without br each of continuity. 
There is fo suggestign of interpofation, and nothing but 
-praife can be given for the Manner in which the selected 
material has been assimilated.* ` 


Attention (may, be directed swith adyantage to one or 
On p. 199 a deScription is given of the’ 
luminous owtburst observed upon the sun in September, 
1859. The occurrence is supposed to have been followed 
immediately by a bfeak i in the magnetic records at Kew, 
and every astronomical text-book instances it in evidence 
of the sun’s ability to disturb terrestrial magnetism. Miss 


lows, the italicised expression. being her. own :-—* 4t the 


very instant of the solar outburst witnessed by Carring- 


ton and ‘Hodgson, the photographic. apparatus at Kew 


registered a marked disturbance of all the three mag- 


netic elements.” Now, at a meeting of the Physical: 
Society in 1886, the late My. Whipple said that from an, 


‘examination of the magnetic, curves, he believed “the 


very sligt notch in ‘the record, many similare to which: 
have eccurred since, was of san ac deii kaS and a 
mere coincidegce,”, (N ATURE, evol. xxxiii, p. 621.) , 
Further, in a lettere to. the writer of this, noticé, Mr. : 


Whipple’ remayked “ it was merely. an “insignificant 
wriggle of the curves that wás recorded at ‘the time of the: 





of the next edition. 
implicitly have had to be given tp in the interim be- 
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magnetic storm did not commence®for some fiftgen hours 
later.” Miss Clerke would & well tọ mention Mr. 
Whipple’s, contention in a future edition, and if shg 
will look at the traces and decide the point—accepting 
Sabine’s interprettionof a magnetic disturbance (PAi. 
Trans. vol. cliii. p. 274), she would do a good work, P®ssibly 
the coincidence will be disproved befove the appearance 
enets of belief accepted quite as 





tween the publication of the second edition and the one 
before us. Thus, in the former edition we read (p. 4 3%) 
“the conspicuous bright line of the Draco nebula was 
found to belong very probably to nitrogen”; whereas the 
present rendering is “the conspicuous bright line of the 
Draco nebula, although nearly accordant in position with 


one. belonging to nitrogen, has since*proved @ be 


distinct from it.” But. for the suggestion that the 
chief nebular line had its origin in magnesium, 
the nitrogeů origin wouRi, in all probability, still be 
accepted. The search for truth initiated by the sugges- 
tion, has thus borne good fruit in. disposing of the nitro- 
gen-origin “ for ever ahd for aye.” ‘One begins to wonder 
why the idea remained abdve suspicion for go 
many years. It is well known that the green line of 
nitrogen is double, and it now appears that the mag- 
nesium fluting is really nearer the true position of the 
chief nebular line than the nitrogen double. What is 


more, the magnesium origin was indicated by laboratory 


experiments, whereas nitrogen had nothing but «an 
approximate coincidence to support it. 


In connection with the spectra of nebulz it may be. 
pointed out that no mention appears to be made of the.. 
observation of the discontinuous character of the spec- . 


trum of the Andromeda nebula (Roy. Soc. Proc. vol. xlv, 
p. 216),and of the white nebula in Dracag€?.C. 4058 (Jézd. 
vol. xlviil. p. 219). . Thigis to be regr@ted, for the obser- 
vations are of importance, and, if all probabjlity, many 
of the speatra now classified as Continuous are only irregu- 


larly so; hence a study of these, minute differences of. 


briohiness may very cqnsiderably ad teur knowledge 
of stellar constitution. We also fail to find a descrfption 


of Prof. Boys’ work onthe heat of the moon and stars 


(Roy. Soc. Proc. vol. xlvii. p. 480). 

There are seventy-two more pages in the*third edition 
than ia ‘the previous one, and five plates have been 
added.” An extremely useful set of tablesof astronomical 


data has also been included. The chro ological table ` 
_Clerke’s words with reference to the matter are as fol- |*has, of course, been broyght up to date, and it gives an 


e A digest of the work that has been anes between 
March 1774 and April 1893. It*can hardly be said, how- 
ever, that the strict impartiality which should characterise 
a history of astronomy has been exercised when an event 


of such local imterest as a “Lecture by Dr. Huggins, gn 


Nova Aurigee, atethe Royal Institution,” is recorded as 
having taken place on May 13, 1892, while the announce- 
ment og February 8, 1892, of the duplex nature of the 
lines i in the spectrum of the same Nova is unmentioned 
in the table. 

The meritg.of the volume are now so well known that 
it is quite unnecessary to expatiate upon them. It seems 
to us, however, that if Mis’ Clerke'were nfore a Ristoriging 


Carrifgton and Hoggsgn ¢ observation, and the. great. and less a-partisan, her work would be of higher value. 
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«> ,OUR BOOK SHELF. 


organic, Chemistry por Beginners. By Sir Henry 
' Roscoe, F.R.S., assisted by Joseph Lunt. (London: 
Macmillangand Co., 18933 . ô 


Every@ne recognises the necessity for having works upon 
elementary science.written by men in thorough touch 
with their subject. It is with some satisfaction, therefore, 
that we notice this book, in: which Sir Henry Roscoe 
clearly &pounds the elementary principles ‘of chemistry, 
and describes some of the non-metallic elements and 
their more import&nt compownds, The book differs from 
fhe authors well-knoWn ‘* Lessons in Chemistry” in 
arrangement afid in style, dnd is far better suited to the 
tyro in chemistry. In fact, it is adapted to suit the re- 
quirements of the syllabus of the Department of Science 
and Art, and both teachers and students under the 
Department Will benefit by its introduction. There are 
twenty-one lessons in the book, each complete in itself. 
At the end of each lesson is a brief summary and a set 
of questions bearing upon the gubjectstreateg. Believing 
with all educationalists that principles only become 
apparent when they are reflected by facts, the author 
illustrates each step with an experiment. One hundred 
and eight illustrations elucidate? the text, and though 
many of ther are of tHe ordinary stock character (which 
$, perhay@s, unavoidable in a book of this kind). a fair 
proportion are from new blocks. in every respect the 
bgok is a good one, and contains the kind of knowledge 
` that should be imparted to all beginners of science. 
` ea v e X ‘ 
The Chemistry of Fire. By M. M. Pattison Muir. 
(London: Methuen and Co., 1893.) i 


THE fact that this book belongs to a University Extension 
Series vouches for the popular character of the contents. 
Extensionists should weleome Mr. Pattison Muir’s con- 


a practical teacher, and combines accuracy with sim- 
plicity. 
to teach chefiigtry is to deal first with common occur- 
rences and things, and finally to generalise. Letastudent 
once obtain ascorrect,notion of the changes of composi- 
tion that*happen in the barning of-a candle, and he can 
‘comprehend all chemical clfanges. We th@reforé com- 
mend the book before us to the notice of committees and 
organisers of technical educagion, for it contains just the 


_ kin@ of knowledge that should Be imparted to all students 


ufider their guidance. Like thg mafority of the volumes 
in the series to which this one belongs, the illustrations 
are few and very sketchy. On this account it will be 
difficult forthe home-reader to get a clear conception of 
many of the experiments. å 

s 


` Solutions of the Exercises in Taylors Euclid I. to IV. 


By W. W. Taylor, M.A. 


(Cambridge: University 
Press, 1893.) . : 


-By the publication of, these solutions, Mr. Taylor has 


furthered very considerably the usefulness of the book 
written by his brother. In the book he has worked 
out very fully all the problems, and has arranged the 
text in such a form as to be thoroughly intelligible to any 
Student. Where several problems were of a similar 
character, it has been thought expedient to adopt a 
different mode of solution, while in some cases duplicate 
solutions have been given. ' Extension of, theorems 
have here and there been inserted, and a gew additional 
exercises will also be found -to &ave been interpolated 
By the adoption of a simple notation, reference can be 
‘directly made to the@roblems in the “ Pitt®8Press Euclid.” 
Both teachers and taught will find that they have a 
ķery useful fompanion to the above-mentioned book, 
while the Jatter will be very much enlightened in the art 
gi solving many problems. 
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[The Editor does not hold himsel responsible for opinions ex- 
pressed by his corMspondents,.: Neither can he tndertahe 
to return? or to correspond with the writers of» rejected 
manus ipts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications. }. 


The Rgcent.Glaciation of Tasmania, ` 


‘IN a paper read ‘before the Royal Society of Tasmania in 
Jundlast, Mr. R.-M. Johnston, F.L.S., gives a sketch of what 
is known of the glaciation of the island, or rather of the 
western portion of it, for no indic€tions of@glaciers appear to 
have been discovered in the eastern half. This difference is 


supposed to be due to the fact that on the western side of the 
island the rainfall is from 50 to 76 inches annually, while in the 
Indications ot ` 


central’ valley it is but little over 20 inches, 
glaciation among the western mountains were ‘noticed by Mr. 


. Charles Gould, Government geologist, about forty years ago, 


and from information recejved Trom him through the late. Chief 
Secretary of Tasmania, the Hon, J. R. Scott, Mr. Johnston 
took up the inquiry, and for many years has made explorations 
in the western plateaus and mountains. Mr. C. P. Sprenr 
was another explorer who published some account of the glacial 
phenomena in 1886, while more recently Mr. T. B. Moore and 
Mr. Dunn have recorded similar observations, „Mr. A. Mont- 
gomery, the present Government geologist, has also just pub- 
lished a paper on the same subject: ic a 

Mr. Johnston tells us that he has personally explored the 
whole of the western mountains, from the Picton and Craycrolt 
Rivers, southern branches of the Huon, in the extreme south, 
along the mountain ranges forming the western border of the 
central plateau, quite through to Emu Bay on the north coast ; 
and that he has found the clearest evidences of glaciation 
in almost every valley throughout this great extent of country, 
From the Arthur Range in the south to Mount Bischoff in the 
north, are numerous moraines, roches moutonnées, tarnas and lakes 


. in great abundance, polished and striated rock-surfaces, and 


numbers of true erratics. Near the sources of the Franklii® 
River, under Mount Hugel, and only sig or seven miles west of 
Lake St. Clair, are Lakes Dixon and Undine, of which Mr. 
Johnston writes :—‘' The valley of Lake Dixon is par excellence, 
the ideal of a perfect glacier valley. Noone, howeverignorant 
of glacial action, could in this neighbourhood gaze upon these 
Beautiful scooped, or rather abraded lakes or tarns, the snow- 
white, polished, billowy, and cascade-like voches moutonneées, 
composed of quartzites, on the upper mArgin of Lake Dixon, 
together with the tumbf&d moraines and large erratics on the 
lower banks—at 2 level of abowt 2000 Yeet—without beigg im- 
pressed with the idea that,its singularly characteristic features 
must have been producéd by the slow rasping flow of an 
ancient river of ice.” å ' 
Further north? the Muschison, Macitfté&sh and Huskisson 
rivers, all branches of the Pieman River, contain similar 
glacial markings ; and Mr, Dunn has recently d@scribed others 
of the same character about Lake Dora, nearer to the wet 
coast. The latter observer lays special@stress on*the rounced 
planed and scored rocks, on har€ quartzite and conglomesate 
rocks rounded and polished, on numerous tarns in rock-basins, 
on moraines covering hundreds of acres, and-on numerous huge 
erratics and perched blocks, (See Annual Report of the Secretary 
for Mines, Victoria, 1893, p. 21.) 
_ Mr.eT. B. Moore states that he found the rocks polished and 
striated within 25 feet of the top of Mount Tyndall], or 3850 
feet above the sea, a sufficient indication that the great central 
plateau at an average elevation of nearly 4009 feet must have 
been buried in ice or zévé to a considerable depth, and have 
formed the feeding ground for the glaciers, whose effects are so 
visible in the adjacent westernevalleys. ‘Bhe Tasmanian geolo- 
gists are united in the balief.that the glaciers never reached the 
coast or scended much below the 2000 feet level, and that the 
ice did not extend to the central valley or the eastern side of the 
island. ‘They therefore speak of it as a glacier, not R glacial 
period, the conditions @eing somewhat simjlar to those of the 
Alps at the present time ; but, owingeto the great difference in 
the rainfall? there was a more marked contrfst between the 
western and eastern districts, while the Idfty central plateau 
afforded a much more extensive snow-field. than’ Switzerland 
now possesses, “ 


“ 


The facts here stated‘on th@authprity of Mr. Johnston, sup- | 
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portad by thgse of threesfther observers, two of them lgeing the 


Government geologists, rend@ more singular -the statements of 
Messrs. Oficer and Spencer (NATURE, fune 29, p. 198) as to 
their not finding any traces of glaciation in.the c@untry around 
Lake St..Clair, which they explored for 2 month. Leke Dixon, 
which Mr, Johnston describes as presenting all the evidences of 
glaciation in their fullest development, appears to be less than 
ten miles from the lower-end of Lake St..Claiy acgording tothe 
best ‘map I can,refer go; while Lake Petrarch,. which Mr. 
Officer describes as seeing from the top of Mount Olymps, dies 
between the two in the Cuvier valley, and is also mentioned 
by Mr. Johnston as @ging within the highly-glaciated region, It 
1s quite possible that the lakes on the great plateau may be due 
to damming up, owing to movements of the superficial gravels 
and clays by the ice or zévé sheet; but there are evidengly an 
abundance of small valley-lakes and tarns in the western, valleys 
so gurrounded by all the marks of extensive glaciation as to 
render it almost @ertain that they are true ice-eroded rock 
basins. It is much to be wishedethat_a more detailed account 
of this interesting, district, with a good map showing all the 
mountains, lakes, and valleys referred to, would be given us by, 
one of the local geologists. ALFRED R., WALLACE, 





. The Supposed Glaciation of Brazil: 

. MR. WALLACE olsserves in his letter on this subject, published 
in NATURE (vol. ¢@xlviii, p. 589), that ‘‘no authoritative 
disproof haf yet been given of the exceedingly strong and positive 
statement of Agassizend: Hartt.” a 

I confess to my mind the matter had seemed disposed of by 
the interesting discussion-of the subject to be found in the 
<¢ Notes of a Naturalist in South America” (1887), by the late 
Mr. John Ball, F.R.S. , This experienced and accurate observer 
arrived at the conclusion from a study of the phenomena on the 
spot, that they could be sufficiently accounted for by subaérial 
denudation (see, in particular, pp. 313-8). 

. In the following passage he rejects the ‘agency of glacial 
ection as definitely as his habitual caution and modesty would 
allow :-—~ . Koa 

, ‘Iwas unfortunately not acquainted at that time, with the 
observations made near, Tijuca by Prof, Alexander Agassiz, 
which appear to him to give eyidence of glacial action in thig part 
of Brazil. It would be rash, especially, for one who has not been 
able to examine*the; deposits referred to, to controvert con- 
clusions resting on such high authority ; but I may remark that 
the evidence is, confessedly very imperfect, and that the 
characteristig-striations,' either on the li@e rock or on the trans- 
ported blocks, which arefommogly seen in the theatre of glacial 
action, have not been observed., I lean to the opinion that the 
deposits seen near Tijuca.are.of the same character as those 
described by M, Liais' as frequént in Brazil. - The crystalline 
rocks are’ of very untqual hardness, and whilesome portions are 
rapidly disintegrated,.the harder part resist. The disintegrated 
matter is wasleed away, -and: the result is to leave a pile of 
blocks ‘of unequal dimensions lying in a confused .mass.” 
(P,342.). 08 . æ> - -W., T. THISELTON-DYER. 

- Royal Gardens, Kew, October 23.. É 3 hot 
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The Nativity of Rama. 


I HAVE been much interested, in the letter of ‘‘ Kanhaiyalal,” 
which appears in your'issue of August. 31. I fully agree with 
him.in the view taken in regard to the verification of dates by 
astronomical. methods, and’ it really does seem somewhat 
singular that the gxampleé of Sir William .Jones, the pioneer of 
Orientalism-in Europe, should have been entirely neglected by 
his learned colleagues „and. successors in this department of 
research. From'many consideyaticns it must be obvious that 
wherever mention of planetary ‘‘yogamsg’ or conjunctions, siderial 
and lunar positions, &c., are given in the text of ang classical 
work, they are to-be preferred to any arguments draWn merely 
from literary style and other empirical data—so much relied 


upon by Orientalistgand scholars generajly—when the question’ 


is one of a calendaric datg. ea ; i 

I have -endea®oured to work eut the calculatiow of Rama's 
birth-figure. In Ramayana is the following slokam, or stanza, 
referringe to -Rama’s , birth:—‘' Chaiire ,navamike,, tithau 
Nakshatee aditi daivatyg sewochha samsiheshu panchasu 


1,See his®valuable work, 
Botagi@ue ĉe gsi.” 
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_. (4989-1341). + 19 = 192 exactly. 
‘ence to the position of Venus as given in the above S/okam, but 
_I think there is strong evidénce of this being the correct epoch, 
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Griheshu karkate lagne.” From ths we learn that R&ma was 
born in the ninth day of the Moon’sege, and that five “planets. 
werein their exaltation signs, the rising sign (agnam) being è 
Cancer (of the: Hindu Zodiac). , The planets’ places are given 
in@Section 18 of the English ‘translation of Qamayana, by 
Manmatha Nath Dutt, M.A., in the following evords :-— 

tt And then, when six seasons had rolled@iway after the com- 

p’etion of the Sacrifice, in the twelfth month,eon the ninth lunar 
day, under the influence of the Punarvasu asterism, when the Sun, 
Moon, Saturn, Jupiter, afl Venus were,at Aries, Capricorn,! 
Libra, Cancer, and Pisces, and whem Jupiter had arien with 
the Moon at Cancer, Kaushalya gave birth to that lord of the 
universe, bowed unto by all theeworlds, Rafna, &c.” 
- It may be well to state for the benefit of those not acquainted” 
with fhe Hindu zodiac, that an aSterism includts 13° 20’ of the 
ecliptic circle, and consequently there are twenty-seven asterisms 
in all. Of these, Punarvasu is the seventh. The zodiac com- 
mences with the asterism Aswi, and the fixed star Revali is 
the point from which enumeration of longitude begins. This 
star is said to have been coincident with the equinoctial point 
To in the year 3600 of the Kali Yuga, z.e. 498 A.D. 

The last conjunction of Saturn and Jupiter in the sign Libra 
was In K.Y, ‘4224, and the ofe previous in K.Y. 1344; and 
from this we must subtract three Signs to bring Jupiter into 
Cancer (its exaltation), This equation referred tothe ‘‘ period ” 
of Jupiter, z.e. twelve years, gives three years to be subtracted. 
The year K.Y.. 1341, therefore, wquid see Satugn in Libra, 
and Jupiter in Cancer as required. ©¢ ite 

The Moon being nine days old at the birth of Rama, and ite 
motion in respect to the Sun being 12° per day, its distance from 
the place of conjunction must be taken.as over 96°. But it is 
stated in the S/ofam that the Moon is in’ Punarvasu, and as (Ris 
asterism ends at 93° 20’ from the star Revati, it is gvident that 
the conjunction of the luminaries took pface in, the twenty-sixth 
degree of Minam or Pisces; and that on the ninth day the 
Moon was in the first degrees of Qgncer (Hindu Karvtaka) and 
the Sun in the fifth degree of Aries (Hindu Meshan). 

To determine the date of this planetary epoch we must have 
recourse to the Ayauamsha, the distance between the fixed star 
Reyati and the Vernal Equinox., The Hindus compute this to 
be 54" per year, and in accordance therewith their month of 


‘Mesham -(Aries) begins on April 11. “At the presént time 


Revati is behind the Equinox, but in K.Y. 1341 gt was in front 
of it, regarded by the order of the Signs. ‘T#€ calculation for 
K.Y. 1341, accotding to Suryasiddhauta, is $- n i ' 

r ”  , (3600 — 1341) X 54e = 33 536% è e 
Referring th® to the Equinox, &t gives a point’ corresponding to 
the twenty-seventh degree of Aquarius in ovr zodiac, which 
was the point at which the Hindu zodiac began ip the year K.Y. 
1341; and from this we mult take 4° to bring u8 to the 24th of 
Minam,,wherein the Sn and Moon were conjoined at the bigth 
of Rama. The result is thè twenty-third degree of Aquarius 


in our zodiac. 


We have already obtained ‘the year K.Y. I341 from the 
positions of the planets Jupiter and Saturn, and we may now 
apply th luni-solar position as a test. . 

- On Fêbruary 11, 1888, .the Sun and Moon, were céhjoined - 

‘in the twenty-third degree of Aquarius. This date corresponds 

to the beginning of the tenth. month of .the K@y. year 4959. 
pplying the Metonic cyclep we find that a conjunction of the 


-luminaries‘also took place in the twenty-third degree of Aqua- 


rius (Hindu twenty-sixth Afézam) in R.y. 1341, thus :— 
I have not yet made refer- 


and I think it noteunlikely that Venus had iess than 30° west 
longitude of the Sun, in which case it would be in the Hindh 
sign corresponding o our Pisces, če. Minan, as required by 
the Slokam. xi 

This eppch corresponds to noon (local time) February ro, 
1761 B.C., dis@garding. the change of Style; and, if correct, 

ay be the time of the girth of Rama; but on this point I 
should not care to judge too hastily, for in view of the recur- 


_rence of these pesitions at some earlier gr later date, we have no 


evidence which should lead us to select one rather than another 
epoch.: hoe kg nee e. @ e 
One thing strikes me.as sufficiently curious to record im ° 


. . e ' 
1 This should be Cancer, not Capricorn, as is seen from the fact of the 
Moon's rising with Jupiter, aa ae ° e 
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` ‘the actual condensation of the liquid has taken place. 


Je 


NOVEMBER 2, 1893] ° 


charya, with tht exceptionof the Moon, which is in Arthra, 7.2. 


Mesham, Kalj Yuga 4221, cérrespondipg to March 30, A.D. 
1119, without ohange’of the presen? style. . 

I am afraid, however, that these dates will hardly suit my 
Hindu friends, whose devotion to these great personages gives 
them a sense of:*‘ distance”’ which is -best satisfied when ex- 
pressed in years! I, give these notes, however, for what they 
may be Worth. r i 

Adyar, Madras, WALTER R. OLD. 


ow N oTE.—According to, the *Suryasiddhanta rules, for com- 
uting the longitudes of the ,plahets, I find that Mars was in 
Capricorn, its * exaltation ”'` Sign, ‘in the month of Meskam, 
K.Y. 1341, as required by the data given for Rama’s epoch, 
its i aa the Hindu zodiac being Capricornus 13°,.— 
WRO - . i ! : 





i On the Latent Heat of Steam. 


SINCE the invention of M. Berthelot’s extremely elegant and 
simple apparatus, described ir® his ‘‘ Mécanique Chimique,” 
vol. i, p, 288, the approximate determination of the latent heat 
of vaporisation of liquids has become comparatively easy. The 
exact evaluation of thegcorrection due to the heating of the 
caPbrimeter «from extranegus sources is, however, 2 matter of 
considerable difficulty With the original ‘form of apparatus. 
“The corre@tion is necessarily calculated from data supplied by 
the thermometric observations made previously to, and after, 
For this 
calculation to be as simple and satisfactory as possible, it is 
essential thatduring the whole experiment the temperature of 
the bodies in the immédiate neighbourhood of the calorimeter 
shall remain approximately constant. In M. Berthelot’s method 
of determination this condigion is however not strictly fulfilled. 
For during the ‘‘ preliminary period,” although the flameis lighted 
over the calorimeter, the liquid in the flask has not yet begun to 
boil, so that the radiation to the calorimeter varies, and during 
the ‘‘final period” the flame is extinguished and no further 
heat reaches the calorimeter from this source. Also during 
the beginning of the ‘‘ middle period,” a considerable 
amount of liqgid which has been volatilised from the flask ata 
temperature bel&w its boiling-point, reaches the worm and 
is there condens. We therefpre modified the apparatus 
in such a way fhat the fame was at a constant height and the 
liquid waf boiling during WR whole time of the experiment, in- 
cluding both the preliminary 2nd final periods? We found 
that under these circumstances, with a rise of 3° or 4° in ten 
minutes, the Regn@ult-Pfaundler gorrection is perfectly accurate. 
We®*propose shortly to publish a®complete description of our 
apparatus, and shall not therefore go inte details, at present. It 
differs mainly from that of M. Berthelot, by the insertion in the 
interior of the boiling flask of a, glass valve, which is opened 
when the ris@ of the thermometer in the calorimeter has become 
steady, and closed when sufficient liquid has been condensed in 
the wqym. ‘The vapour during both the preliminar@and final 


" periods passes into a reversed condenser. 


Our main reason for this communication is to record the 
somewhat rerfarkable results obtained with water, and to ask gf 
any of your readers can give ifformation as to any accurate 
work upon the latent hpat of steam published since that of 
Regnault (Mémoires de l Académie des Sciences, t. 21) in 1847. 

We give the results of five experiments (done at pressures 
differing but little from 760 mim.), which are still subject to cer- 
tain corrections not exceeding + r unit, 


a 
Rise of temp, 


j Wt. of water Time of Latent 
condensed - condensation in calorin®ter . heat of 
in grams, _ in minutes, in deg. C steam {L} 
(1) . IO'I22 i. 7$ 3'491 .. 525°6., 
(2) 12'546 e I5. se, AAI. 6247, 
(3) 9278 .. 8 3'235 %®. 5266. 
(4) 9'854 na Z, e ©3439 e 5250 œ 
(5) 2742 oe GO ae OQE aes 523°9 


@ * . + 

It will be noticed that in experiment 5, where the amount of 
water @ondens@d was purposely reduced, so as to increase as far 
‘2s possible the experimental error, the result obtained differs but 
slightly [from the mean, This mean, 525'2 (omitting experi- 
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this connectioh, viz. ghat*in Sdukaravijaya of Vidyaranya, the 
same positions are given fog the planets at the birth of Sdukara- 


Gemini, 68 40',to 20° o’ of the Hindu zodiac. These positions of 
the Sun, Moon, Jupiter, and Saturn took place on the Ist of 
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ment 5, 525°5) is over 2 pgreeent. lower thanethat of Regnault, 
The thermometer used was one divided into fiftieths qf a degree, 


by Baudin, and was compared with a thérmometey, calibrated at® 


the International Bureau of Weights gnd ‘Measures, - 
precaution wgs taken fo enfre accuracy of reading. 

We have sought foyconfirmation of our results.in the indirect 
determinations of other observers. ‘If we insert the latest values 


Every 


for the specific volume of steam at 99‘6° given by Perot (Ann. > 


Chim. et Phys. [6] 13, p.. 159) and for the mechanical equivalent 
of heat by G@ffit®s? (NATURE, vol. xlvii. p. 476) in the ther- 
modyngmic formula, s i 
L= HS-S) 9, | 
a 
we find the number 527'43 for the vafe of Lat 99'60° C.? 
The, number given by Regnault for 100° C. is 5367. We 
have ealso selected from the numerous results obtained 
by Joly (Proc. Roy. Soc. vol. xli. p. 358) with his- steam 
calorimeter those relating to silver, which is a substance easy 
to obtain in a state of purity. If we takethe number gtven 
by Regnault for the specifie heat of silver, we find his own 
determination of the lat@nt heat of steam confirmed. On the 
other hand the concordant numbers for the specific heat of silver, 
given independently by Kopp and Bunsen, lead to a result about 
14 per cent. lower than that of Regnault, 
The complete discussion of such results, however, is a matter 
of great difficulty owing to the uncertainty which prevails with 
regard to the specific heat of water. Weehave not as yet suc- 


ceeded in discovering any constant error cepable of explaining ° 


the discrepancy between our result and that of Regnault, but 

further experiments are now in progress, e 

` The question, as need hardly be pointed out, is of consider- 

able practical importance in connection. with problems relating 

to the-:steam engine. P. J. HARTOG, 
J. A. HARKER. 


Physical Laboratory, Owens College, October 19. 


PANN aaan aa * a, 


Artificial Amcebz and Protoplasm. 


In No, 1251 of NATURE, Dr, John Berry Haycraft has writteg 
a review on Prof, O. Biitsc hli’s invegigafions of microscopic 
foams and protoplasm. Í 

Thej biological parts of the contribution I may leave my 
colleague, Prof. Butschli, to answer, *but as my investigations 
are also mentioned, and my name several times quoted, though 
always mis-spelled as ‘‘ ‘Nuincke,” instead of Quincke, I may 
perhaps be allowed to call attention to the fact that 1, 


-not Prof. Biitschli, as the reviewer assérts, was the first who 


tried to explain the m@vements of amcebz and protoplasm by 
physical laws, by the periodical spreading of a. soap solution. 
In.1879 I explained the voluntary formation of an emulsfon ob- 
served by Prof. Gad, ari the amceboid movements of oil- 


‘drops by the periodical spreading of a soap solution upoh 


the common siftface ofẹ oil and water and I said ‘that 
foam is an emulsion of air instead of oil, and that the durability 
of foam depended on the same conditions as the: durability of 
an oil emulsion.” ? Ina continuation of these investigations .I 
explained in the year 1888 the movemegts of proteplasm by the 
same physical principles, making the supposition that it was 
intermixed with thin oil-films, and in the cells of plants, sur- 
rounded by an oil-coat.? I there fore believe I was the first to 
point to the foamy structure of protoplasm, which was later on 
further investigated by Prof. Biitschli. : 

Is Dr.: John Berry Haycraft acquainted with my investiga- 
tions, and from whence does he deduce the right of calling them 
t‘ toys for the physicist °? They form the conclusion of a series 


> 


of researches on capillarity which I began 37 years ago, and by , 


which I, for the first time, showed that surface-tension is con- 
siderably altered by layers of a foreign substance of far less 
thickness than 1/10 of a li&ht-wave ; for the first time, also, the 


1 We understand that Mr.eGriffiths’ number is still subject to a slight cor- 
rection, bu@ that this does not amount to r part in reco. i 


+ 
2 dÊ was calculaged from Roche's formula quoted by Hirn, Théorie 


Mécanique defa Chaleur, Z. J. p. 925. e 

83 G. Quincke, “Ueber Wmulsions bildung unl dgn Einfluss der Galle auf 
die Verdanung " (P/iiiger's Archiv. 1879. P.gt44)- ats he 

iG. Quincke. Ueber periodische Ausbreitung an Fliesigkeits oberflachen 
und dadurch hervorgerufene Bewegungserscheinungen " (Silzungsber, der 
Berliner Akad. 12, 7, 1888. Weeden. Ann, 35, p. 380-642, 1888). “Ueber 
Protoplasma bewegungen und verwandte Erscheinungen ” (Tageblatt der 
62 Versammilung Deutscher Naturforscher und Aerzte, Heidelberg, 1889, 
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sphere ofymolectlar action was meuzed exactly, A number of 


@ physical problems wese éfeated, with which in England Lord, 


Kelvin, the’late Prof. Clerl# Maxwell, Prof, Reihold, Prof. 
Rücker, Lord Rayleigh, and others hawe also occupied them- 
selves; The criticism therefore seems not justified. 

I. know very well .that, in Germany Geveral repeesentatives 
of the descriptive natural sciences do not agree with my views 
about the structure and themovement of protoplasm. For instance, 
-Prof.., Pfeffer’ reproached me with ‘“havings wigiout deducing 
my views from’ admissigle foundation on experience in organism, 
exclusively constructed. - them by, physical experimerfs, eand 


thereupon demanded, in am unwarranted manner, a peri- 
- pheric vil-layey for wyptoplasfa .” 


Here, too, let me remark, that I concluded the existence of this 
peripheric oil-layer from ‘the globular form of the surface of pro- 
toplasm in plasmolysed cells and that I tried for monthseto find 
in living cells the characteristic périodic spreading, suspected by 
ang, on the inner side of the hypothetical oil-layer. I have 
several times observed this spreading and the destruction of the 
globular form caused thereby. he observations of living cells 
have led me to fresh physical experiments, which I published 


‘in the year 1888, together with my theory of the structure and 


movement of protoplasm. These theories I have always found 
corroborated in the continuation of my researches since 1888. 
My adversaries, on the contrary, have as yet not given a satis- 
‘factory physical explanation for the above stated phenomena, 


o the globular fofm of protoplasm surface and the movements in 


‘the vicinity thereo& Upto the present day I believe my views 
to be correct and irrefuted. 
The facts observed arid the physical conclusions inferred 


“by me, may appear extraordinary and not very intelligible to 


-another science, but they ‘are none the less correct and useful. 
Biological science must, well or ill, take into account 
the ‘fact’ that the development of the cell and the life of the 
organic nature: depends on maéses ‘and layers. which cannot 
be perceived by the microscope.alone, 


san i October 22. GEORG QUINCKE. 





Human, ands Comparative Anatomy at Oxrord. 


“In the article which Appeared i in your last number under the 
above heading, expressions, occur ‘which may, I think, lead to 
misconception as to the position of the department of Human 
Anatomy. Itis of such importance in the interest of scientific 
medical education.that the academical teaching of human ana- 
tomy should ef consist merely in ‘technical training in an- 
thropotomy,” that I qinnot allow the statement that the teach- 


ing of the subject in ‘Oxford is of thie nature to pass without’ 
.comment, 
- troubè to inquire of the University lecturer here, or: of any of 
-the University professors of hum&n anatomy elsewhere, for 


“Had the wriser of the article in question taken the 


instance at Cambridge, Edinburgh or Dublin, or had he con- 
sulted any of,the deading text-bo ks of thasubject, he would 
have found that its scope is much more extended than he sup- 
poses The anisstatement having been mane however unin- 
tentionally, must be corrected: 

Let me add that thedepartment, which was founded in 1885, 


. was not connected in its oragin with the department of Com- 


parative ey and has had no relation whatever with it 
J. BURDON., SANDERSON 


at ee 


Asymmetrical Frequency Curves. 


OWING to the haste with which I looked through the proof 
of my letter ‘in last week’s Nat URE (p. 615) two slips escaped 
me, which:f hasten now to correct. “The ordinates in -the dia- 


n Thom], cy n-? 
gram should hav® béen marked ap” eu z anla = 1) p29" 
c ¢ £,.2.¢ 


&c., the factor — ~ having been dropped. Further, the value for 


` e should have been we 
z ETETE EEEREN 
Croat iem Net at — udu t Bat 8 
7 i O 6, 


my a’ having beenecogverted into a sqaure power, 
The method applie@ to Dr. Venn’s curve fits it with an 
accuracy only surpassed by tht generalised proWability curye 
Kart PEARSON, 
University. College, October 28. 


4 Pfeifer, “ Zir Kenntniss ger Blaşpahautand der Vatuoleg ” (4 handl. 
Leipzig, Nkad. math. phys. Klasse, 1890, Xvi. p. 279. 
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, stand, wha a particular ferm “of bird is like, the only 
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As already stated in my previoufļetter, I haye discuesed-this 
subject i in my recently published ‘ Examination: of Weismann- 
ism ” more fully thanin NATURE. If“M. D. &. >P (NATURE, 
October 19) will copsult the *reference given in that letter to 
tits work, he will’ find the facts to whith he g@ects my atten- 
tion are there given, together with certaingreasons for c@nclid- 
ing that they do not materially affect the point in question. 
Hyères, October 26, . GEORGE: J; ROMANES. . 
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AN ORNITHOLOGICAL RETROSPECT. 


ptkNe the year 189athere were at least three pub} 

cations which are of gfeat value to ornithologists, 
though from somewhat different points of view. They : are 
Prof. St. George Mivart’s little work on the “ Elements of 
Ornithology,”! Dr. Gadow’s “Classification of Birds,” 
published in the Proceedings of -th® Zoological 
Society, and Capt. Bendire’s s . Life-Histories of North 
American Birds,” 

To thoroughly aia a the value of Prof. Mivart’s 
“ Elements” one has to be the’curator of a museum. 
Many people, like myself, must have -beén puzzled by 


.the frequent demand for.an.elementary, but comprehen- 


sive book on birds, such as a mail can carry with hina on 
his travels, and many people about .to jodrney abroad 
have asked me for a small book which wouldeexplain @ 
them what certain birds were like. I prophesy that Prof. 
Mivart’s-book will make many collectors, and its handy 
size is one of its best features. There: have been many 
introductory works’ on ornithology publieleed in this 
country and America, notably'those of Prof.’ Elliott Coues, 
but nearly all of them are too bulky, and that is the fault 


with the most popular works®such as the “Standard 
. Natural: 


History” and Cassell’s “ Popular, ‘Natural 

History.” Commencing in an easy and. unconstrained 
manner, Prof. Mivart in’ his Introduction’ leads his 
pupil on through the various forms of bird- -life, his: object 
being not to weight the tyro with too heavy material for 
study at ‘starting. ‘All the leading Avian t types are passed 
in review and they are illustratéd by Some admirable 
woodcuts by “Mr. Keulemans, drawn- spgcially for’ the 
It is, therefore, possible for any ofteeto' under- 


drawback:to this mode of illustration being. the ‘impossi- 
bility of illustrating the subjects*%on she game scale, so 
that some of the smalle? forms appear to be. largerethan 
they really are ‘in comparison with the bigger birds. This 
was, however, unavoidable. . . 

Three chapters * (pp. 134-234) are devoted to the 
anatomy and osteology of birds, and a*fifth chapter 
deals with their geological and geographical relations 
(pp. 238-250). That on the “Classification of Birds” 
summarises the chief characters‘ for e&ch order, sub- 
order, and’ family, and lastly there is an qpumeration of 
the genera with the number of species in each, This is 
of course mainly derived from the British Museum 
“ Catalogue of Birds,” and: I fthd that on adding up 
Prof. Mivart’s. figures, the number of known species 
The last time that a computation of the 
number of birds was made was in 1871, when the late 
Mr..G. R. Gréy finished his “‘ Handlist.of Birds,” agd 
admitted 11,162 especies as then, known. | This was 
probably ‘a correct estimate, as -I. have. generally found 
that the “ Handlist ” contained about enough- -false species 
to counterbalance the number of speciés described since 
the work was issued. - €or similar‘reasons, Prof. ‘Mivart’s 
estimate of r2,000 species will turn out to be approxi- 
mately correct, and then by agding the number of 
species described since his. book was published, and 


others discovered since the-issue of the“ meee 
2s 


1 St. George Mivart, ‘f Birds: The Elementsof:Ornitholegy.”’ 8v0, pp. 
vi.-329. (London, 1892.) . 
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Birds,” we may fairl consider that about 12,500 species 

of birds are kgown to egfst at the present day. 

. Dr, Gadow’s “ Classification of Birds ” is based on very 
careful and*exact study, and certainly carries this 
perplexing subject several steps furtger as regards the 
higher group$.e There is now a food opportunity for any 
naturalist, workingeon the sarne exhaustive lines, to give 
us a Classification of the Passeries, and it is to be hoped 
that Dr. Gadow will some day be induced to take up this 
study. Jn my address to the Orfithological Congress at 
Budapest in 1891, I adfocated the employment of every 
external and internal anatomical character, as well as the 
agsting habits and*thesgeographical distribution, for the 
achievement of a natural classification. Dr. Gadow has 
not only worked upon the same lines, but has further 
personally examined the anatcmical features on which 
his, classification is mainly based, and he has selected 
some forty characters, which he considers to be of essen- 
tial value in determining the various orders and families. 
Dr. Shufeldt will doubtless not agree with the author's 
conclusions regarding the MWacrochires, and it seems to 
me somewhat strange to fin the Hornbilfs allowed no 
higher rank than as a sub-family of the Upupide, while 
the position of the Szrzges in the Coraciformes will doubt- 
Jess excite a goad dealef criticism. There can, however, 
be no questien that the,fmount of work which Dr. Gadow 
has managed to compress into some five-and-twenty 
pages will be found to contain some highly original ideas, 
and such as, must materially influence the mind of the 
nekt worker on the classification of birds. ; 

The third, work alluded to above is the “Special 
Bulletin” of the U.S. National Museum, a goodly 4to 
volume of 416 pages, with 12 coloured plates of eggs. 
The figures are beautifelly rendered by chromolitho- 
graphy, and the publication is altogether a notable one. 
The letterpress is the work of Capt. Charles Bendire, who 
is known to be one of the most practised oologists 
of the present day. He has described and figured in the 
present: volume the eggs of all the North American game- 
birds,. pigeong, and birds of prey, and he has used his 
Opportunity.to She greatest advantage by giving an ex- 
cellent account of@the life-historigs of the species, together 
with the latest¥information respecting their geographical 
distribution. Capt. Bendife’sgwork forms one pf the most 
important of the recent contributions to ornithological 
knowledge, and the succeeding volumes will be awaited 


“with eagernesseby ornithologists. 


The issue of several good faunistic works on various 
parts of the British Islands, brmgs within measureable 
distance the time when it will be possible to take a 
detailed revigw of the ranges and occurrences of the birds 
which inhabit the above-mentioned area. Some of the 
books alluded to are of the lighter kind, like Dr. €Hamil- 
tows “ Riverside Naturalist,” ! and Mr. John Watson’s 
“Poachers and Poaching,” wherein the authors relate 
their own personal experiencés of animal and plant lifes 
In Dr. Hamilton’s book the birds occupy nine chapters 
(pp. 21-165), and he geves a series of chatty and well- 
Written notes, giving quite a full review of the birds 
which come under the notice of the fisherman or stroller 
on the river’s bank., The book is a pleasant companion 
for a holiday outing, and it is a pity thatahe illustrations 
afe not more up to the mark, for M, Roberts wood- 
cuts: are not worthy of insertion in any book which 
pretends to scientific accuracy, as they are evidently 
drawn from stuffed birds, and in some cases ¥ is im- 
possible to tell what they are meant for, th® illustration 
of. the “ redbreast ” on p. 105 b®ing equally suggestivee 


1 “The Riverside Naturaffst. Notes on the various forms of life met 
with either in, on, or by the water, or in its immediate vicinity,” by E. 
Hamilton.@ Svo. p®. i-xvili. r-4or. (London, 1899.) .. 
® @* Poachers and Poaching? by John Watson. 
1-326. (Londog, 1891.) 
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of a black wedstart, while the sparrow-hawk’#heaď On e 


p. 153 if certainly that ofa cugkoo ? : ° .. 
Mr. Watson’s collection of essays, gathered from 
several publications, is very good reading, and ranges 
over a wi&e field of subjects, with some of which “ poach- 
ing” has nothing todo. As is inevitable in a series of 
articles contributed to different publications, the author ` 
travels overethe same ground more than once in the 
course_of the book, but the latter isalways readable, and 
whén Mr. Watson writes from his own first-hand experi- 
ences, he tells his story as'a figid naturalist should. In 
some of the remarks which he makes, owever, we notice 
that he does not always acknowledge the source of his 
inspirgtion. ; 
Some of the faunal works issued during the last year 
or two have been of. special excellence, especially those 
published by Mr. David Douglas, of Edinburgh, whfch 
deal.with the Zoology of Northern Britain. One of the 
most interesting of tHese is the “Birds of Iona and 
Mull,” edited from the MSS. of the late H. D. Graham 
by Mr. J. A. Harvie-Brown. The work was originally 
edited by ‘the late Robert Gray, the well-known author 
of the “ Birds of the West of Scotland,” whose appre- 
ciative preface is also given in the work; laut “he did not 
live to see its publication. 
letters sent by Graham to Robert Gray, not enly from 
Iona, but from his later home at Littlehampton, in Sussex, - 
where his references to shooting at Pagham must kindle 
remembrances in a few of us who can still call to mind : 
collecting in that fine old haunt of the naturalist. After ' 
some “extracts from diaries,” a list of the birds of Iona - 
and Mullis given. The book is enlivened throughout by 
sketches by the author, illustrating the wild country in 
which he lived, and the shooting experiences so well re- ' 
lated in its pages. These little sketches are spirited and _- 
amusing enough, though sometimes the eportsman seems 
to be firing “in among the crowd ” f his companions in ° 
the boat. From the usual position of the gun, the little 
dog—who was Graham’s constant companion in his col- 
lecting-trips-—-must have had some narrow escapes, and 
perhaps that is why the Jast picture in tRe book repre- 
sents the dog’s tombstone. l 
Another of Mr. Douglas’ excellen® publications is the . 
“Vertebrate Fauna & the Orkney Islands,’ by. Mr. 
T. E. Buckley and Mr. J. Ae Harvit-Brown. The pirds 
occupy the bulk of thegvolume (pp. 91-264, app. pp. 
297-302), and are treated in a very full manner, as. 


-might have beeg expected from the well-known reputa- 


tion of the authors. Thê natural history of the Orkneys ` 
has been several times chronicled, the best-known works | 
being those of the Rev. George Low, who wrote about - 
1770, and of Messrs. Baikie and Haddle, in 3848. The' 
list of writings relating to the natural history of the: 
islands, as given by Messrs. Buckley and Harvie-Brown, 
is considerable, and some excellent photographs of 
scenery are given, in addition to some spirited pictures 
of bird-life by Mr. J. G. Millais. The above-named 
authors have also published, in 1892, a “ Vertebrate. 
Fauna of Argyll and the Inner Hebrides,” which forms 
a companion volume to the “Fauna of the Orkneys” 
and the other works on Scottish Naturđ History pub- 
lished by Mr. Douglas. 

To Mr. RH. Porter we are indebted for the publication 
of some very useful cogtributions to British Ornithology. 
In 1891 was published My. Borrer’s “ Birds of Sussex,” } . 
with six Beautiful coloured plates. by Keulemans, illus- 
trating the @yrfalcon, the Honey Buzzard, the Rufous | 
and Aquatic Warblers the Nutcracker, @nd-the Squacco 
Heron, all rare visitors to Sussex amd the British Islands 
generally. ` Mr. Borrer is onê of the old school of .orni- 
thologists, and has been an esteemed correspondent of. 

1 “The Birds of Sussex.” By William Borrer, 8vo, pp. xviile385, pls. 
i.-vi, with map. (London: Re H, Pates 19.) - 
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ll tke wdll-known writers, on British birdseduring the 
past “fifty years, fron* Yargell downwards. His notes 
range over a numbew of years, and, from his long ex- 
perience as a collector, he has been able eto write an 
exhaustive list of the birds of Suss@x, on whech he is 
undoubtedly the best living’ authority. Mr. Pidsley’s 
* Birds of Devonshire”?! is also a useful contribution to 
our local knowledge, and is accompanied y an excellent 
coloured figure of the Buff-backed Heron in breeding 
plumage, in which state, however, it does not appeéar*to 
have been met with as yetin Devonshire. Mr. Pidsley’s 
book, however, is %clipsed in -size and importance by 
another work on the ornithology of the same county by 
Mr. D’Urban and the Rev. Murray A. Mathew.’ „Both 
these gentlemen have long been known as workers at the 
statistics of Devonshire birds, and the accounts of the 
spefies are very complete as regards their distribution in 
the county. A very good notron of the geography and 
natural features of the district"is added, and some 
photographs of Lundy Island and other noted haunts of 
birds are given, as well as coloured plates, by Keulemans, 
of the Black Redstart, Montagu’s Harrier, and a dark 
variety of the Rough-legged Buzzard, as well as the Great 
Black-backéd sGulJ, which is one of the rarities con- 
*tained in the Albegt Memorial Museum at Exeter. It is 
a little cumous that neither Mr. Pidsley nor the authors 
of the larger work qn the “‘ Birds of Devon” allude to the 
Montagu. specimen of the Gull-billed Tern, which re- 
ceived its name of Sterna Anglica from the author of 
the Ornithological Dictionary. The specimen was 
taken in Sussex, and is still in the British Museum, 
having so far survived the decay which has over- 
taken a considerable portion of the Montagu col- 
lection. Severalxspecimens from the latter no longer 
exist; having no doubt perished in the course of 

ears, as none @f them seem to have been properly 
preserved, and:in mo%t cases still have the bones of the 
trunk inside them. ‘In addition to the list of the British- 
killed examples of the Gull-billed Tern in summer 
plumage, we may add: to the enumeration given by 
Messrs. D’Urb@n ‘and Mathew a beautiful bird in the 
British Museum from Christchurch, presented by Baron 
A. von Hügel. e 

.Mr. D’Urban adds some tables “showing the lines of 
migragion of birds `acfoss Great Britain, opening up a 
new and fascinating branch otgornithological study to 
English readers. > — . i l 

The most recent gddition to our local Avifaune is Mr. 
Whitlock’s “, Birds of Derbyshire®” 3 which is on the plan 
of similar wọrks issued of late years, giving a county 
map and photographic illustrations of the most salient 
features of the distrig treated:of. Derbyshire is a most 
interesting county, :as it comprises within its area so 
many different’kinds of country, each with varying cha- 
racteristics, The notes on the migration of birds are 
good, as are .also ‘the accounts of the Ring: Ouzel, 
Dipper, Pied Ely-catcher, and other: birds which frequent 
the famous peak, : ei 
Amongst other books of interest to the student of 

British Ornithology may be mentioned a popular edition 
of the St. John€lassical.work, ‘6A Sportsman’s and Natu- 
ralist’s Tour in Sutherlandshire.” Mr. Wintringham’s 
“ Key to the Classification of British Birds” is a small 
book, which gives tables:of the, orders, families, and 
species of birds inhabiting thé British Islands ; but it 

1 ‘© The Birds of Devonshire.” By William E. H. Widsley. _ Edited. with 


an introduftion and short memoir of tee late John Gatco™ibe, by W. A. 
Macpherson. 8vo, PP-@xXxy, 194, r plate and @ap. (London and Exeter, 


r8gt.) a) . ; 

“ © The Birds o$Devon." $y W. S M. D'Urban ant Rev. Murray A. 
Mathew. With an introduction, and sone rem arks on the migrations of 
Devonshire_birds. +; Ixxxvil. 459. . Plates iix, With: thceee maps. 
(Londonz9@R. H. Porter, 1892} 

3° Thee Birds of Derbyshire:” -By `F. B. Whitlock. Annotated with 
numérous additions by A. S. Hmrchinsen, Ppevi-cgo. (Loadanand Derby; 
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should have been called a “List” not a “ Key,” as there 
is not a single character given whereby a species nmay be 
distinguished. 
made of all the works which deal with Brifish Ornitho- 
logy, so as to illustmte by statistics. the’ distribution of 
birds throughout Great Britain, Mr. MillereChristy’sJittle. 
“ Catalogue of Local Lists of British Bi@ds” will be found 
most useful. ° 

A recent reviewer has stated in the columns ofa leading © 
London paper, that ornithologists aree the only pople to 
whom, in the present day, the “ ingblting character of Dr. 
Dryasdust is applicable,” that they, as aebody, take noin- 
terest in any problems connected with fhe past history qe 
evolutton of birds, “ like Galliogcaring fornething of these 
things, and, like Gallio, acquiring a considerable reputation 
by their attitude!” No wonder that, to this reviewer, the 
volumes of the British Museum “ Catalogue of Birds” 
appear “ most terrible publications.”. To umaderstand ghe 
latter a man must be an ornithologist, which the writer of 
the above-quoted nonsense evidently is zzo¢. A direct con- 
tradiction to the sage declarations ofthe reviewer is given 
by glancing &t the list of Srnithological works of the 
year 1892, when it will be seen that in every branch of 
the subject considerable progress has been made, and 
that this country is by no means Wœhind the rest of the 
world, either in the number or th&8.quality ofeits produc- 
tions. Lord Lilford has continued his beautiful coloured, 
figures of British birds, a work now hastening to a suc- 
cessful issue, and accompanied by a series. of short but 
entertaining notes, based upon the author’s wide exper- 
ence as a'field naturalist in younger days. Qi the Con- 
tinent, some of the results collected from the various 
stations of observation in the different countries, and ` 
summarised by Drs. Meyer andè Helm, Dr. von Middefi- 
korf, Mr. Winge; and others, are bound to form an im- 
portant basis for reliable conclusions when a new history 
of European birds has to be written. One of the most ` 
complete of these summaries is to be found in Prof. : 
Giglioli’s third ‘and concluding volume on the "Italian 
orins.? .-In this volume Dr. Giglioli summarises the. 


When a complete analysis has to be , 


general results of the observations of the corps of aux- . 


iliary naturalists who have helped him with statistics, - 
and the migrations of birds are treated of Andler various 
headings apd according tq ‘J8ealities, while the notes’ 
on nidification of Italian birds and their food are also 


classified, a copious index enablimy the crowd of facts ` 


relating to each species te *be easily foun.” Four parts: 
of the large folio work on the birds of Italy were algo 
published in 1892 by. D® Giglioli, with coloured figures ` 
by Sighor A. Manzella... — =. ' , 

Dr. Pleske’s great work on the ornithology of Russia 
is making progress,'’‘and considerable addition to our’ 
knowled&e of the ,Avifauna of Thibet and Mongolia has 
been achieved bythe Russian travellers Grum-Grzimailo ` 
and the. expedition of Prince-Henri of Organs and M.’ 
Bonvalot. eee Er 

In Ethiopian ornithology: there are several interesting. 
events to chronicle. Prof. -Barboea du Bocage has.pub- 
lished a supplement to his “Ornithologie d’Angola,” 
embodying the.results of recent: exploration in that’ 
province, and bringing the work up to date. The col-: 
lections madebySefior Francesco Newton, for the Lisbon: 
Museum, in the island of St. Thomas, have also been 
described by Prof.:Bocage, and some interesting new: 
species discovered. The writer has finished the de-. 
scription*of Mr. F. J. Jackson’s collections, formed during: 
the latter genfieman’s journey to Uganda, and Mr. H. H, 
@ohnstdn, C.B., has s€nt,several consignments :from 
Nyassa Land, where he has an experienced naturalist, 
Mr. Alexander‘ White, working for*him. The visit of the | 

1 Giglioli, E. H. ** Primo Resoeonto dei risultati deh Inchiesta Orni, ¢ 
Jogia. in Italia’? ` Parte Terza ed.-Uitima. ‘‘ Notizie d’Indole Generate, 
a a aa Alimentazione, etc.” 8vo, pp. viieg18, (Firenze ` 
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latter to the Milanji nfountains resulted in the discovery 
of several new species, alMed representatives of others 
inhabiting Kilimanjaro, Žigon, or even the Camaroon 
peaks. Thecdilections made by.Emin Pasha and Dr. 
Stuhlmann in Uganda resulted in the discovery of some 
interesting novélies, Which have been described by Dr? 
Reichenow, at Berlig, who has also received some im- 


portant collectionsfrom the Camaroons, from Dr. Preuss, 


and from Togoland. Mr.:Johnston, at the present 
moment, gppears to be the only atriotic Englishman 
who is taking pains to explore the natural history of the 
countries under his yule, whereas the Germans seem to 
hage in every one of their ‘spheres ofinfluence” and 
protectorates some well-informed naturalist who occupies 
himself with the natural history of the district. 

The Indian region, formerly the scene of so much 
ornithological activity, seems, during the last few years, 
to have passed gnto a quiescent stage, and the principal 
work 4s now being done by Mr. Hose and Mr. Everett 
in Borneo, and Mr. Styan in Southern China. Dr. 
Modigliani’s collections, from the Island of Nias, were 
described last year by Count S@lvadori, and Showed that 
some of the species found by the traveller were akin to 
those of the Nicobars, while, curiously enough, others were 
allies of Bornean forms gather than Sumatran, though 
the latter affifjty would Dave been expected. The death 
of,Mr. Davison, at Singapore, has deprived us of one of 
the best-known Indian naturalists. His explorations’in 
Tenasserim gained. him immortal fame as a collector, 
and, had his. health been stronger, he would no doubt 
have continyed his researches into the natural history of 
the Malay Peninsula,* where much still remains to be 
done. His last. expedition to.Pahang resulted in the 
discovery of a very. fing new starling (Æthiopsar 
torquatus). 

Dr. A: B. Meyer, who has identified himself with the 
pursuit of ‘Natural History in’ New Guinea and. the 
Moluccas for many years, has received some collections 
from Kaiser Wilhelm’s Land in north-eastern Papua, 
wherein have been some interesting new species, while in 
the. southern “portion of the great island Sir William 
McGregor has.disgovered some, extraordinary new forms 
of birds, one,p$ which, Pavamythia, is such a puzzle that 
no one ha§ been able to,¢efine its place inthe natural 
system with any confidence. -*The completior® of Count 
Salvadori’s “.Uccelli gi Papuasia e delle Molucche” 
marks an. epach’in the hissogy of Austro-Malayan 
ornitifology, and this wonderful. work with its ap- 


pendices will’remain for ever a guontiment to its pains-. 


taking and accomplished author. 

In Australia the most notable work of recent years has 
been Mr. A. J. North’s description of the nests and eggs 
of the birds inhabiting that continent.! This bapk not 
only -coħtains 3 vast amount of' additional niaterial 
on the nesting-habits of Australian birds, but is accom- 
panied by ph®ographic illustrations of the eggs, while 
a few coloured copies have been prepared, one of 
which has been sent tg the Natural History Museum. 
An appendix describes the nests and eggs of. the birds 
inhabiting Lord Howe and Norfolk Island.. a 

In New Zealand Sir Walter Buller has been assidu- 
ously collecting additional notes to supplement ‘his 
retently completed: work on the birds of that country, 
and Prof. Hutton has: given some -nétes on .the Moas, 
which will have to .be critically compared with Mr. 
Lydekker’s recent determinations of these sfruthious 
birds. By far the most interesting event,ehowever, of 
recent years has been the discovery by. Mr. H. O. Forbes, 
the celebrated Malayan traveller,of the remains of Aphan-~ 
apieryx in the Chatham Islands; :4phanapffryx was pre- 
viously known gniy as a former inhabitant of the Island of 
®t North, A. J. “ Descriptive Caialonie of the Nests and Eggs found 


breeding in Australia ‘and Tasmania.” 
Museum, Sydney, N.S.W.) 
$ 
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Mauritius, and the discev&ry of identical remains int 
locality s@ far distant as the Chathanidslands, has opened 


up possibilities of speculation of fhe most intense a alae 


and Mr. Forbes’ recently éxploited theory of the former 
existence of,a great Agtarctic continent has changed the 
ideas of many zoologists with regard to the origin and 
geographical distribution of many forms of animals and 
plants. It. is decjdedly the most interesting episode of 
the year 1892. - . 
‘Polyn@sian ornithology has undoubtedly been forcibly 
brought before our notice by the careful work which has 
been done by Mr. Wiglesworth, if his “eves Polynesia,” 
and a complete list of the species inhabiting the Pacific 
Islands, with their synonymy and geographical distribu- 
tion, ha been published in the “ Abhundlungen” of the 
Dresden Museum, under Dr. A. B. Meyer’s care. Mr. 
Scott Wilson, with the help of Mr. Evays, has reached 
the fourth part of the ‘ Aves Hawaienses,” t and with one 
more part the work will be brought to a conclusion. Mr. 
Wilson gives some interesting notes on the habits of the 
species, but it is doubtful whether he has obtained all the 
material necessary for a monograph of the Hawaian 
Avifauna, judging by the number of new species which 
the Hon. Walter Rothschild has been receivingefrom his 
collector, Mr. Palmer. These may, of cofrse, be included 
in the final part of the work, thus bringifg it upto date. 
A visible improvement is to be noticed in the plates of 
Mr. Frohawk, and the coloured figures of the species look 


something like the actual birds, instead of being a sort of > 


map, as heretofore. 

Except forthe splendid paper by Dr. Gadow, before men- 
tioned, on the classification of birds, very little anatomical 
work has scarcely been done, in England at Jeast ; and 
it is to be hoped that Mr. Beddard, who has before now 
written some useful ornithological papers, and on whom 
the mantle of Garrod and Forbes is supposed to have 


fallen, will give us some further results from the splendid . 


opportunities which he enjoys as prosector at the Zoo- 
logical Gardens. oy : 
R. BOWDLER SHARPE. 
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HENRY OLDENBURG, FIRS] SECRETARY 
(OF THE ROYAL SQCIETY..« 


‘ SER, you will please to remember that we have tfken 
to taske the whol® Vniverse, and that we were 


obliged to doe .so by the nature of our Dessein. It will 


therefore be requfsite thaswe purchasé and eentertain a ° 


commerce in all parts of y° world wt the most philo- 
sophicall and curious persons, to be found eerywhere.” 
So writes Henry Oldenburg to Governor Winthrop of 
Connecticut on October 13, 1667. : And in thesé.words he 
briefly expresses what was the chief aim of the best years 
of his life. It was mainly by his immense correspondence 
that Oldenburg forwarded the cause of science, or, as it 
was then called,:of the “new experimentall learning,” by 
that and by his assiduous discharge of secretarial and 
editorial work. Without being a man of brilliant genius, 
he was just such an intelligent, reliable, energetic, and 
conscientious worker as was needed ‘at thag time to form 
a centre for the new movement. -In.-the history of litera- 
ture Henry:Oldenburg is, a familiar figure as. the friend 


- 


and correspondent of Milton ;ein the history of philosophy, - 


as the friepd and corresþondent of Spinoza ; but neither 


literature gor philosophy is indebted to: him to the same’ 


extent as science? N 

It is-somewhat rergarkalle that, although the name 
of Henry Oldenburg is so famijlifr “in ‘the history 
of the seventeenth century, no complete®life of him 
has ever been written. The only attempt at: a con- 


3 b . i å K k ae! t . ie e , 4 
1 Scott, B. Wilson, assisted by A. H, Evans. “Aves Hawaienges: the 


Birds of ‘the Sandwich Islands.” Pgrtseiii.eiv. 4to. (London: R. W. 
Porter, 1292, £893). pi : ; r 
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negted biography is that of*I8r, Althaus, of University 
College*® London,. who, in 1888, contributeds to the 
Allgemeite Zeitung, pubwshed in Munich, a series of- 
véry intresting articles upon the life and correspondence 
of this remarkable man. These he suppfemented at a 
later date by many new facts as to Oldenblire’s birth, 
parentage, education, and early life, the results of re- 
searches undertaken at his instance by Dr. von Bippen, 
Archivist of Bremen. Until thesé facts were published 
by Dr. Althaus, wê knew nothing whatever ofeOlden- 
burg’s early life. He appears suddenly upon the scene. 
as the agent for Rremen with the English Commonwealth 
and a correspondent of Milton’s, but who this friend of 
Milton’s was, and from what pit he was digged, no one 
seems to have taken much trouble to inquire. e 

We did not, as it now turns out, know so much as the 
date of his birth, for it-is evident from Dr..von Bippen’s 
researches that the date 1626 usually given in biogra- 
phical dictionaries as the date of Oldenburg’s birth is 
altogether wrong, and that as a matter of fact he must 
have been born about.1615, a date which puts the whole 
of his life and correspondence in an entirely new per- 
spective. He was, according to this, only seven years 
Milton’s jynior, which accords much better with the tone 
of their corréspondence, and he was seventeen years 
older than Spinoga, which perhaps partly accounts for the 
somewhat fatherly manner in which he encouraged that 
philosopher to puBlish certain of his works, Equally at 
sea are the biographical dictionaries (and other works 
too)ias to his descent. The statement copied from book 
to book that he was descended from the Counts of 
Oldenburg appears to, have been a pure “shot,” inferred 


` partly from his name, and partly from the fact that in his 


matriculation entry at Oxford he is called “ nobilis Saxo,” 
which means nothing at all. What we do now know 


etbout him is that he was the son of Heinrich Oldenburg 


(d. 1634), a tutOr jn the, Gymnasium at Bremen, the 
grandson of another Heinrich Oldenburg (d. 1603), Pro- 
fessor of Mathematics in the same Gymnasium, and 
great-grandson of Johann Oldenburg, who came from. 


Miinster in 1528 to be the first rector of the Evangelical | 


school at Bremen ; and that he was one of a large tamily 
who lived in somewhat narrow circumstances, . 

As to’ Oldenburg’steducation, weglearn that he studied 
first at the ‘Evangeijcal school and afterwards at the 
Gymmasium illustre in Bremen, and that on November 2,” 
1639, he took; there, the degr@ of Master in Theology, 
the subject of his thesis being ‘‘ De ministerio ecclesias- 
tico et, magistratu. politico.” “SWhethe?, like, Gotthold 
Lessing at a later day, he was intended by his-parents 
for a theologian, we do not know. . He did not. break 
with theology so completely as Lessing did, for through- 
out his life*there wa8 a certain, theological-flavour about 


-him, and, in his interesting “ commonplace book” pre- 


served among the archives of the Royal Society, there 
is an entry of fifteen.pages headed “ Sensa Animi mei ‘de 
Deo et ejus cultu naturali”; but he revolted from the 
a'priort methods of the current teaching, and in the same 
MS. we find accordingly many vigorous.passages directed 
against “the vain shadows of, scholastic theology and 
nominalist phYosophy.” These outbursts, however, be- 
long to a later date. It was as a theologian that he 
graduated at. Bremen, and then, for some unknown 
reason, he went to'‘England.: i 

„In England :he lived for eight®*years, probably in the 
capacity .6f a tutor, probably, too, in royalis® families. . 
Some evidence, at any rate, exists in the Bremen archives - 
that during this first, English*residence he took the king’s 
side against the Pafliament. Then comes aigap of four 
years, duringe which there. are hints that he was travel- 
ling upon the continent of Europe, and ‘cultivating those 
numerqus acquaintances with learned men, which after- 
wards stood him in sugh good ‘stead ‘when his ‘life-work 
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was to gather scientific informatior® from: all pagts of the 
world. . 6 


: ° , l 
From June, 1653, however, hfs life becomes clear. In 


that month he was, as I have said, appoifited agent for 
Bremen, in which capacity*he had audiences with Crom- 
well, and made the aecquaintance*of Cg@mwell’s Latin. 
secretary, John Milton. The acquajmtanceship Mpened 
into friendship, and an elegant but somewhat ponderous’ 
Latin correspondence followed. Oldenburg’s political 
mission came-to notWing, and then we find him in a 
country village in Kent waiting in uncertainty as to 
public events and as to his own fyture career. That. 
career was, however, very Soon geteymined, for in 16 
he went to Oxford, and Was,immediately caught in that 
current of “experimental learning’ which had already 
begun.to flow. Boyle, Wilkins, Wallis, Petty were his 
constant associates, and his letters at this time show the. 
strong scientific impulse which his mind kad received. 
The passage in Anthony.A Wood’s “ Fasti OxonierfSes,” 
which records Oldenburg’s Oxford residence, is-as fol-’ 
lows :—“ 1656. In the beginning of this year studied in 
Ox. in the condition of a@sojourner ‘Henry Oldenburg, . 
who wrote himself sometimes Grubendole, and in the 


month of June he was entred a student by the name and ` 


title of !Henricus Oldenburg, Bgemensis, noblis Saxo; 
at which time. he was tutor to a young Irigh noblefhan 
called Henry 6 Bryen, then'a'student also there.” Besides . 
Henry O’Brien he had another young nobleman as his 
pupil during his Oxford residence, namely Richard 
Jones, son of Catherine Lady Ranelagh and nepheweto . 
the Hon. Robert Boyle, and after remaining at Oxford 
for about eighteen months he accomipanied’young Rane- - 
lagh upon a journey to the Continent. . For a year they. 
remained at Saumur, and whilg there letters. continued . 
to pass between him and Milton. It is rather ‘amusing , 
to read that Milton had entrusted to Oldenburg a packet 
of his latest politico-theological writings for distribution 
to foreign savants, a task which the cautious Oldenburg 
did not half like, and which he executed, as he iaformed 
Milton, by giving copies of the writings “ to no one’ who 
did not ask for them.” How many asked®for them he 
does not say. It was not in truth with ghe fierce political 
and theological controvérsies of ghe time that Olden- . 
burg’s mind was now engaged, He had gaifled a new - 
interest afd was travellife with a new object. His. 
scientific observations were certaijly very mixed, many : 
of them trivial, and some ef them supetstifious, but they 


„serve to show the direction in which his mind was tvel- . 


ling. From Saumut hegsends to Boyle “noteworthy 
observations concerning the existence and the working , 
of animal poison,” and a chemical recipe for an invisible 
ink, and says :that if his travels take him to Italy it will ° 
be a satgsfaction to'give Boyle “news of the industrious . 
Kircher’s subterraheous world, his strange Grotta dé’ Serpi,- 
hig story of the growth of pulverised and sowne cockles 
irrigated by:sea-water, his thermometre b®a wild-oats- 
eard, his vegetable phoenix’s resurrection out of its owne 
dust by ye warmth of ye sun, his pretended ocular confu- 
tation of Keplers magnetical: motions of ye Planets 
about the Sun,.and of Gilbert’s magneticall motion of 


ye Earth and of twenty other remarquable things.”. 


At a later'datg he sends Boyle from Paris the recipe of. 
‘a, wonderful oil which he had picked up in the course ef 
‘his travels, :whic® was supposed. to heal “ migraines, . 
palsies, lamenesses, crookednesses, and all ricketing 
diseases.” : More wonderful even than this wonderful 
‘oibis anothereof his discoveries, for Samuel Hartlib, in a 
getter dated April, 165, informs Boyle that Oldenburg 
has written to him from Paris that he has in that city - 
discovered a “clever, but very secretly acting” physician, . 
who had spoken to him of a method by.means of which 
one can prepare a drink from sunbeams! ° oo. 


See i -9 g 
Meanwhile Boyle and the other Oxford woythies. con! 
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tinued thgir -pursuit of the -“ new - philosophy;” meeting 
generally at that time if? “Dr. Wilkins’s lodgings in 
Wadham College.” The London branch of the same 
Tnovement, too¥was now becoming active, meeting usually, 
at Gresham’ College “at the? Wednegday’s and Thurs- 
day’s lectures®§ Dr. Wren and Mr. Rorke.” After tle 
Restorftion manyeof the Oxford professors lost. their 
positions and came to London, and on the 28th Novem- 
ber, 1660, at the close of a lecture of Wren’s at Gresham 
College, gt was resolvéd to rec8nstitute the Society, 
which had hitherto .been somewhat amorphous, as a 
“ Saciety for promaging the physical-mathematical experi- 

ntal sciences.” {;Oldgnbufg, who had just returned 
from abroad, was elected a member of the first Council, 
and he and , Dr, Wilkins were chosen the first secre- 
taries of the-Society. From that moment Oldenburg 
threw himself heart and soul into the work of the Society, 
Its interests h regarded as his own, and Prof. Masson 
give®it as his opinion, and with justice, that without 
his endeavours’ and those of Hooke, the Society would 
scarcely have held together, The great difficulty, of 
course, was the want of ‘m@ey. Charle#IL, the so: 
called “ Founder,” had promised to endow it, but he 
broke his promise and only gave it a mace. The Society 
could not'afford to pay ig secretary, and yet the secretary 
must live:, Pg the Britigl Museum is preserved a rough 
rgemorandum in Oldenburg’s handwriting, quoted, but 


not very “accurately, by Weld in his “History of the 


Royal Society,” which gives a very vivid idea of the 
‘segretary’s labours and poverty. It runs as follows :— 


TreBusinesseof the Secretary of ye R. Soc, 


He attends constantly the meetings both of ye Society and 
Councill; noteth the observaples, said and done there ;, diges- 
teth y™ in private; takes care to have y™ entered in the 
Journal and Register-books; reads over and corrects all 
entrys ; sollicites the performances of taskes recommended and 
undertaken ; writes all Letters abroad’ and answers the returns 
made to y™, entértaining a corresp. wth at least 30 psons ; em- 
ployes a great deal of time, and takes much pains in satisfying 
forran demands. about philosophicall matters ; disperseth farr 
‘and near store of directions and inquiries for the Society’s pur- 
pose, and sees theu® well recommended, ete. aS 

Qy. Whethg®such a person ought to be left vn-assisted? 


®s 
In connection with tàlis may be mentiongd another 
memorandum of. Oldenbury’s. It is preserved in the 
same . MSS. „(Birch MSS. 4441), and is headed as 
foloys:— ° e 


Liste of Members y, are likely. io promote ye . 
dessein of ye R. S. _ 


t 
Y 


Members yt will probably Such, as will pay, and pro- 


both pay and give yearly one | cure an entertainmegt to be 


made by others. i 


In the first column occur among others the names of 
‘Boyle, Petty,®Wren, Evelyn,*Wallis, Croon, Grew, Pell, 
Mercator, Hook, Collins, Newton, and Smethwick. 
Against the ‘names ‘ofg Newton, Grew, Pell, Mercator, 
Hook, Collins, and Smethwick are written the words “no 

ay.” , , i a | 
he “no pay” element was one main difficulty of the 
new Society. Even those who promised tg pay, frequently 
rfeglected to do so. In 1666 the arrears amounted to 
4,600 sterling, and in 1673 to £1957, fnd this, notwith- 


entertaimment to Ye Society. 


‘standing strenuous efforts on the part ofthe Secretary to. 
In fact, at that time, out of | 
. | thereof mustebe more than, ordinary, would note suffer 

At the beginning of 1664 Olderfburg was authorised toe 
‘make what he could by publishing the Transactions of | 
the Society, but they were printed at his Own risk, and ` 


collect the contributions. 
156.}kellows, only 53 paid regularly. 


seldom, brought him in as much as.f40a year. The 


evgry next year the Plague appeared in London and drove 
away the kook-purchasers,. and: the year after occurred , 
the Great Fire of London, which ruined the booksellers, - 
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‘of sweet meats.” 


° e > ~ 

and made puplication sfilf more difficult. . Begidés Al 
this, the@ale of the Latin edition in'foreign countries was 
greatly hindered by the waif with „Holland. And to 
crown all, in 1667, the Very year after these great dis- 
asters, Oldenburg hignself,. who had stuck to his post 
through Plague and Fire, was imprisoned in:the Tower 
of London. The warrant, which is signed by the Prime 
Minister, Lorg Aglington, charges him with “ dangerous 
plans and practices”; but the-fact appears to be thatthe 
immenst number of his foreign letters had attracted atten- 
tion, and since the Government of that time did-not under- 
stand a man who had,as he wrotein the mtter quoted above, 
“taken’to taske the whole ‘Vniverse,” this voluminous 
correspondence excited suspicion. He was kept in prison 
for tw months, “during which comitment,” as he after- 
wards wrote to Boyle, he “learned to, know his reall 
friends.” Among these friends was’ Evelyn, who. visited 
him in the Tower on,Augus$ 8. After his discharge he 
waited upon, Lord Arlington, and- then went down into 
the country, to. recruit, “I was so stifled by the prison- 
air,” he writes on September 3, “that, as soon as J: had 
my enlargement from.the Tower, I widen’d it, and took 
it from London into the country, tofann-myself for some 
days in the good air of -Craford in Kent. Being now re- 
turned, and having recovered my stonfack, which I had 
in a manner quite lost, I intend, if Got will, tg .fall to 
my-old trade, if L have any support to follow it.” 

‘He fell to his old trade with his: old energy, and how 
indispensable that energy was-to the Royal Society is 
shown by the'fact that during his. imprisonment the 
Society.did not meet. - Besides. his: purely official work 
and his voluminous scientific correspondence, he was 
ready at all times to do battle for the Society. For in 
those early days.it was far from being plain sailing. 
The Society had to meet much odium,-especially on the 
score that it was ‘fan enemy of the established religion 
and destroyer of the ancient well-grounded learning” ; 
and it is with reference to these charges that Oldenburg 
breaks out in the fifth volume of the PAzlosophical Trans- 
actions : “ Let envy snarle, it cannot stop the wheels of 
Active Philosophy, in no part of the known world. Not 
in France, either in Paris, or at.Caen. Not in Italy, 
either in Rome, Naples, Milan, eFlorence, Venice, 
Bononia, or Padua. Im none of the Universitjes, either 
in ‘this or that side of the seas. Madrid and Lisbon, all 
the best spirits in Spain and Portugal, and the spacious 
and remote dominions tothem belonging ; the Imperial 
Court, and the Princes of,Germany ; the Northern Kings 
and their best luminaries® and even tHe frozén Muscovite 
and Russian have all taken the Operative ferment, and it 
works .high, and prevails every way, to the encourage- 
ment of all sincere Lovers of Knowļedg and Virtue.” 

Oldenburg died suddenly in September, 1677, at Charl- 
ton,in Kent. In the Archives of the Royal Society there 
are no less than- 405 of -his autograph letters and drafts, 
besides ninety-four letters: to Robert Boyle in a separate 
guard-book, and many rough drafts in his own private Liber 
Epistotaris. One letter in this last-named MS. book, 
which has.not hitherto been published, I cannot forbear 
to mention in concluding this arficle, since it, shows 
Oldenburg, even at that early date, as an a@lvocate of the 
higher education of women. The letter-is written to Lady 
Frances Jones, and is.dated August. 28, 1660. “I wish 
heartily,” he writes, “that* that sexé, which, is thus 
advantaged by Nature with a choyce structure of body, 
and .ther®by giyes. cause to conclude, that the guest 


themselves to be diverted from those gobler improve- 
ments they are, to speak the truth, as capable of as men ; 
nor be conténted to have their innate cap&city in their 
education stifled or debased to the need® or the making 
. Many such passages, full of*sound 
sense, might be quoted, from,hig lesters did the lirfits of 


is-arti it,' ‘present we can only express a * 
this-article permit, ‘but at present y | uy exp a 
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hope that an interesting man ‘wh lived in ae AT A ness of mollusca. As is well known, most of tife species 
ingeperiod may yet find agbiographer who willa equately | live on trees, whether imriver valleys, sucit as the*Sabaki, 
bring bim into theslight out of the shadow of the giants | oramong the forests of Kenia, where soma small delicate 
who were in the earth in those days—Cromwell, Milton, | species are common from 8000 to 10,000 feet. ' 
Newton, Spinoza, Boyle--in:-the® midst of whom he e Botanically alsog the,country is gomewhgt barren .and 
moved, and by whose great names his own -has hitherto monotonous ;` vast. areas are covered” By nothipg™ but 
been too much obscured. ao ee HERBERT RIX.’ ' | low, umbrella- -shapéd: acacias. Th® country may be 
S e-e 7 | roughly divided into seven zones: Thé first includes the 
ae: é a ee °. coastal plain ‘and’ riyer valleys, characterised by ‘the 
THE NATURAL ‘HISTORY OF EAST, abundance of ' ‘palms, such a's ‘the Dum’ palh @7yphene - 
E ae’ ATORIAL A FRICA. a thebaica) and the Borassus palan? (B.. flabelliformtsy ; the, 
: f {ormer is abundant along the coast árd fringes the rivers, 
THE geology of East! ‘Equatorial Africa has been re: being found up’ ‘the Tanaéas’ far’ mS south of .Kenia, , amet 
corded. in a very general-way inthe maps,.of thé | up the Sabaki to ‘Tzavo. ” ‘Phe’ ‘Screw palm (Pandanus) 
region: published ‘by ‘Mr’ Jos.- -Thomson `i An ‘his: i “Through is rarer, but has a‘ similar range. The'‘salt‘marshes’ and 
Masai‘Land,” and ‘in’ the’ moré-ecent- one“ of‘ Prof, | lagoons are bordered by the mangtove, while the she-oak, 
Toul ; from: these it! “was | ‘kiiown ‘that'thé area, consists | or Casiarina, occurs on the'ends of éxposed promontories 
ofa “basal- plateau’ of ‘gneiss ‘and schists, covered by'a | on the coast.‘ These have ‘doubtless grown from @pones 
‘series of lavas in’ the: interiör And marked along - the carried by currents ‘from ‘Australia, just as. the Krakatdo 
coast by: patches. of Jutassi¢ rocks. My: work therefore pumice, which now forms bánks along. the shore, has, 
lay: in the’ main in the examination of'the ‘gnéisses and | floated from Malaysia. ‘This zone is succeeded by great 
schists with a view toithé determination of the method of sandy steppes covered with mimosa and acacia scrub, 
their formation:;:‘also to the “thay ‘of the volcanic rocks | with large baobabs, which occur also on the coast. T he. 
—which range frpri basalts ‘to~quartz: trachytes—-and of | most typical plants have large and white flowers, a species 
the relations ofe the old ‘lava’ ‘plateaus and sheets to the | of ‘Convolvulus beings the’ comrfonest. Alpes, and, es- 
craters ‘af -various: ages: whith ' ‘play‘such a ‘striking part | pecially the species known 'to flee Suahili às “nkonge,” 
in the scenery of Pie-district.* í The most interesting part | are abundant. The'two next zones are the steppes arm? 
of the Work ‘consistéd in‘ thé ‘examination of the great | ‘woods of the high plateaus ; the most striking feature of 
“ Graben.” of valley! ‘of subsidence which runs north and | the former is the high grass, which, when the seeds are 
south across the’ district ;! si “on the floor and‘on the sides of | ripe and yellow, remitids ‘one of the great cornfields’ of 
this are many old lake deposits now bittied by lava flows; | Dakota. `. on: 
while the walls aré“also markéd-"by- terfaces formed by In places the paresis of the plateaus pass upward 
the existing lakes’ wheéniat a higher levél than at'presenti gradually into those of the flanks of the higher mountains, 
or by ‘old ones ‘that ‘have ` ‘Jong’ Since disappeared. In | such’ as Kenia and ‘Settima.® The ‘prevalence’ of lofty 
` some ‘of these terraces are shells with’ Nilotic affinities, junipers which replace the’ trees of lower horizons, and 


though’ the’ localities are now far from the Nile. basin. 
The collections made from thé coast Jurassics will allow 
the age of these beds’to be definitely settled, and the 
fossils—A mmonites, Lytoceras, Belémnites, &e. —suggest 
that they are’ probably’ Callovian. ` ‘An’ interesting addi- 
tion to thé gtology of tropical Africa has been ‘the dis- 
covery of:some- Palgozoic’ shalés, more’ than 130 miles 
from Mombasa, which have yielded- a-fairly good fauna, 
though richer in individuals than: Species. 

‘The ` evidence- coRécted éproves -the existence of a 
former race of men who used’ gbsidian implements, and 
who lived in: a period long prior to any existing tribes ; 
and-also, that tig glaciers ow: ‘Mount, Kenia once ex- 
tended: several thousand feet fufther down the‘ mountain 


than at yyesent; in’ fact,-a regular sheet or cap | of Sciences (Section of Medicine and Surgery), j in the place of 


glaciation: preceded the existing valléy glaciation. 
Zoologiéally the glistrict is somewhat -barren, and’ in 


many parts only animalsewith great powers of. migration - 


or hybernation are:to be seen. - In’some of the country 
most famous.for its game, none can be-found, asit was 


killed off-by last year’s drought. Cattle disease is respon- ie 
: “on. his physiological investigations. 


Sible for’ the ‘disappearance | of ‘many species; thus, 


whereas buffalo used to:be‘extremely common, only ` 


three were seen-; only one herd of giraffes was met with. 
Zebra and ostriches, are abundant in places,. while: the 
commonest afitelopes seen were the hartebeest, mpalla, 
and: water buck; topi--are ‘numerous -on. the. ‘Tana. 
The sparseness. of dense: forest, : except on the higher 
parts of the district,’ ‘accounts fog the rarity of monkeys. 
Colobus' guerazt was seen-at-over gooo feet gon ‘Kenia, 


and some baboons ainid the rocks of one of the ridges | 


of the-basin of Lake Kibibi; Hyena.and ea small bush 
buck range upeinto the lower Aine zones on Kenia, 
while a: small rat, #lyrax, and elephants occur in the 
woods of Senecio Johnstor ‘in the upper Alpine. zone. 


Anothér. high fecord is: the occurrence of fresh water 
crabs:%Zelephusa) in some ‘swamps on Leikipia at the 


heigh of about 8000 feete . 
The larity of limestones doubtless ‘helps to ‘the scarce- 
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the dense jungles of bamboos, with a carpet of Selaginella 
characterise the fifth or bamboo zone, 

. Above this are the Alpine pasturages. In the lower ` 
part there are numerous orchids, Gladiolus, &e With 
the upper zone there appear species of the “ everlasting 
plants” of the Cape, while the only trees are Senecio 
Johnstoni. ‘Beyond this és the zone ab@ve the snow line, 
where except’ for a few diminutive- yell8v gomposites 
and licheng, we have aac beyond the realms of. plant 
or animal ife. ; N W. GREGORY. ; 
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e NOTES. . e 
Dr. Poratn has been elected a ‘member of the Paris Academy 


the late Prof. Charcot. . | 
f 


Wi afe sorry to learn of the death of Dr. H. H. Ashdown, on 
October 10, at the age of thirty-four. He was a Fellow ot 
the Royal Society of Edinburgh,. and published @everal memoirs 


WE regret to announce that Mr. Te C. Bain, the Gaverauséat 


| ‘surveyor and geologist at the Cape, died at Rondebosch, Cape 


Town, on September 28. He was born. in 1830,,and his 
father was the engineer of the well-known Mitchell’s Pass Road, 
at Cape Colony". Mr. Bain was appointed irrigation agd 
geological surveyor@in. 1888, The British (Natural History) and 
Cape Museums contain a number of geological | specimens 
collected by him, among which may be mentioned the collection 


of reptilian remains from the lacustrine beds of the Karoo, 
a 
_A STATE MUSEUM is now in course of formation at Pretend: 


Mr. P, Krant@has been appointed a. arator, and he has, with 
an entomological assistant, just started, on a collecting expedi- 
tion, which may probably ‘occupy.a space of tWo years. T heir 


| mode‘of transit is in a large wagon drawn by twenty donkeys, 


f 
i 


these animals having been'chosen as best able to withstand ths v 
t 


, 
t 


= 
Y 
5 


© 


‘dation for patients will be provided. 
overy considerable, but the Government of India, besides giving ' 
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a 
vicissitudes ®%f climate and ‘attacks of “ fly” pertaining to ‘some 
parts of tfe countty proposeal to be visited, This, wagon has 
b®en -fitted imside and outside with shelves and other para- 
phernalia for holding specimens, cosk, medicaments, &c. When 
not travelling, actommodation i is foundein a farge marquee fixed® 
to the sife of the wag@n, from which step-ladders, ‘dissecting- 
tables, &c., may be let down.. A lighter and rougher wagon,, 
suited to more. inaccessible country, also accompanies the’ party. 


Everything has been done to fayour the Success of this expe- | 


dition, and the Raad has paS&ed a resolution speciaily exempt- 
ing those. engaged i in itefrom -the provisions of the game law. 


highly to be commended. 


AN appeal: for: subscriptions to anda Pantene Tastate for , 


India‘ iş about to®be made (says the Allahabad Pioneer). ` 

is' proposed to-locate the institution in some convenient aos 
near Simla. 
best’scientific appliances, quarters fag the officials, ang accommo- 


their cordial approval’ to the scheme, have contributed notable 
help by promising the servides of a selected medical officer, 


India ‘has hijherto taken very little interest in bacteriological ' 


work,’ though almost every European nation, America, and 
Japag are ‘devoting a ‘large amount ‘of attention to it. - 


may be put ‘on Sh .a footing as to enable it to carry on original 
research in this and other directions. The institute should also 
serveras a training school in practical bacteriology for, medical 
men in India. The scheme is full of promise,-and there should 
be little difficulty in obtaining the funds necessary to carry, 


it out, es as er | 


AT the dnstitution of Electrical’ Engineers, on Thursday, 
November ` 9, Prof. George Forbes, F.R. Sus will read a paper on 
“The Electrical Piseioatton of Power.” 


ACCORDING joo the Pretoria Pres, and from a Blantyre 


source, a very large supply qPivory has'come down from the , 
Lake, in the Lake Company’ s possession. Huge 6 fee and even 


7 feet tusks were to be seen®at Mandala, and several thousand 
pounds gust have® been paid the Arebs in exchange for this 
valuable commodity. e 


AN International Horticultural Society was founded at the 
recent congress Qf horticulturists held at Chicago. 
object of the’society is to facilitate the exchange of plants, seeds, ' 
books, &q The following officers have been nominafd :— 
President, P. J. Befchmans ; Vice-President, Henry L. de Vil- 
morin; Secretary and Treasurer, Mr. George Nicholson, the : 
Curator of Kew Gardens. We are informed, however, that, 
Mr. Nicholson is unable to yndertake the work that this office 
would impose upon him. * 


AN International Exhibition of Industry, Science, and Art 
will be opened at Hobart, Tasmania,, on Novemper, 1894, and 
wil” continue open for a period of ‘about. gix months. The 
exhibits will be arranged‘into’ twenty-four classes,’ Class X. is’ 
Chemistry, Apparatus and Processes, Philosophical Instruments; 
XI. is devoted to Electricity ; Gas and Lighting, other than Elec- ' 
tricity, is the subject of Class XII. The following classes are 
also of scientific interest : XVI.—Machinery, Machine Tools, 
Hydraulic Machines, and @fachines -for:raisinz 'hdavy weights, 
Elements of Machines, Furnaces; X VIT.—Prime -Movers,.and: 
neeaps of distributfng their power, Railway plant; XVIIL ~- 
Naval Architecgure and Engineering ; XIX,—Civil Enginéering, , 


Cangtruction, and Architecture, Sanitary Appliances, Aeronau-:+ interested in museum work, and. at isemuch, to be desired that 
° 
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| an expanse of 224 inches across the wilgs. 
THenucleus of a good genel colleotion’ should thus surely be | 
obtained, whilst thé idea of coll€cting the Transvaal faunà i is ; 


There the’ necessary laboratories, fitted with the | 


The expenses’ will be | 


It is 
hoped that in addition to its anti-rabic work, the Indian institute ` 


The’ chief 


| tics, &c. ; XX.-e-Mining and Metallargy, Minerals, Qugrrying, 


‘and Fuel? XXI. —-Agriculture, arun Arboaricultur® ; 
XXII.—Fisheries. o e 


=: i , 

A CORRESPONDENT writes: ‘There. seems still little re- 
corded as to the maximum or average size of the flying fish, 
Lxocetus sp. On my voyage to the Cape, on board the R.M.5. 
Drummond Cagle, gn about the longitude of Greenwich and 
the latitude 11° S., ard on September 9 Igst, a specimen flew, 
or wa’ blown, on board, where the bulwarks were-19 feet to 
20 feet above the water, which measyred 18% inches long, with 
This was the 
largest: specimen that has ever passed through my hands. It 
only weighed 1b. 60z., but a development in weight would 
clearly be disadvantageous to its power. of flight.” 


‘In the notice of Prof, Sylvester's. life which appeared iñ 
NATURE for January 1889 (yol. Xxxix, p. 217), it is mentioned 
that after coming out at Cambridge as Second Wrangler, “ he 
was incapacitated by the fact of his Jewish origin from taking 
his degree,” and it is added that in “more enlightened times 
(1872) he had the degrees of B.A. and M.A. by accumulation 
conferred upon him,” The learned librarian of Trinity College, 
Dublin, Rev; Dr. Abbott, calls our attention to the fact, which 
should not be overlooked, that though unable to @ake the 
degree at Cambridge, he actually passed ai eundem to Dublin 
University, and had the degrees of B.A. ahd MA. conferred 
upon him there (in virtue of his Cambridge qualification) in r84r. 
‘The.honorary degree of LL. D.' was also conferred upon him by 
Dublin.in 1865, It.may not be without interest to mention that 
the first Jew to obtain a degree in the United, Kingdom ‘was 
Nathan Lazarus ‘Benmohel;:who Bees B.A. at Dublin in 
1836, and M.A, in 1846. a 


Six years ago Hofrath Dr. A. B. uve Director of the 
‘Natural History Museum at Dresden, published j in the Abhand- 
lungen und Berichte des K. Zool. Museum: ‘Zu Dresden, a ‘series 
of descriptions and drawings of iron- -framed cases, and of other 
museum fittings aud’ apparatus inttoduced ‘by hèm in Dresden. 
‘Since then a good ‘deal of attention has: been directed to the 
‘subject of metal instead of wooden framing in museum cases ; 
and in 1891 Dr, Meyer ‘gie further details as to his experience 
in a communication ‘to the Museums ‘Association ‘meeting at 
Cambridge. In:the:4Adkandlgngen of the Dresden Museum: for 
the year 1892-3, just published, Dr. Meyer returns to the subject 
of iron-framed caseg, on the getails of whiehhis recent experi- 
ence has suggested several improvements. In a series of twenty 
lithographic and photographic plates, accompanied By elaborate 
specifications, measurements, &c., he deals with several forms 
of case, with store,cabinets and theinfittings, with trays for eggs 
and nests, sheet iron trays for shells, supports for skeletons and 
crania, craniometers,: and several other. varieties of museum 
appliance and case fittings. In truth Dr. Meyer has, with real 
German patience and industry, drawn and described in an ex- 
haustive manner a range of museum cases and appliances which 
every curator more or less works out for himself, and of which, 
having, by rule-of-thumb or otherwise attained ghis object, he 
thinks no more.: But, as Dr. Meyer points out, museum officials 
are much given to experimeating at a loss of both time and 
money, and there is no reagon wHy , the resulfs of well-matured 
experience should not be authofitatively laid down and „generally 
accepted as a basisẹfrom which to reach forward to further 
improvements. *The only othes means than publicat®n by 


® which museum officials coi obtain the resu¥s af mutual experi- 


ments and expgriences is by visits to mus@ums, but dy that means 
alone the observer cannot get the precision of,information and 
the working details which are conveyed by Dr, Meyer's gnono- 
graph. The “publication indeed confersg signal benefit èn all 
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_illusions, 
- horisontal layers seem to lose their parallelism, and appear to 


x © ee °. 

others Having like valuable experience ‘should follow Dr. Meyer’ 3 
exatnple, And ‘put down witlp precision what they know and have’ 
accomplished for thé benefit of the ordinary museum officer. - 


Dr. Kart Dove, in a letter addressed to thig President of 
the Berlin Gesellschaft für Erdkunde, gives some interesting 
particulars regarding’ the climate and vegetation of South 
Damaraland. The numerous larger rivees, er rather water- 
COUrSeS, of the county contain water almost throughout the 
year, which in the dry season, however, is found underneath the 
superficial layer ofggand. dn August of last year Dr. Dove even 
found a strongly flowing brook,’about ten feet broad, in the hot 
and dry valley of the lower Swakop. 
manence of the rivers tothe profusion of strong iaclings and the 
scarcity of purely horizontal plains, which has the effect of 
diminishing evaporation. ` The great efficiency of the protection 
afforded by the soil even in that dry country is shown by the fact 


that in places where moisture could only be due to rain, traces of - 


it were found in samples at the depth of three feet after five 
months of the dry season.. The amount of atmospheric.precipi- 


tation was abnormally large during the last rainy season, -and , 


the sky was clouded very much like a north European rainy sky. 
During January ofer 11°8 inches were recorded in the vicinity of 


the higger mountains of Windhoek and the Sheep River. At; 


Windhoek.itself the mean rainfall is estimated at 15°8 inches, 
The discovery that the rainfall does not show a further increase 


from lat. S. 22° to 19° is of special importance. 


AT a recent meeting of the British Ornithologists’.Club, the 


Hon. Walter Rothschild read some notes on the‘genus Apteryx, ` 


and exhibited a very extraordinary number of- living specimens 
of these ‘‘ wingless” birds of New Zealand. He recognises the 
following as a complete list of the species at present known :— 
A, australis; Shaw, from the South Island ; 4. /awryi,* sp. nov. 
from Stewart Island’; 4. mavstelit,* Bartl.. from North Island ; 
A. oweni,* Gould,. the east coast, South Island; A. aweni 
occidentalis,* sub-sp. n., the North Island, and west coast,:South 
„Island ; 4. Agasti,“ Potts, central South Island and west of the 
North Island ;and A. maximus, Verr. (sp. dub.), South Island. 
Males and females pf those marked with an asterisk- were ex- 
hibited, and also a female specimen ef the new sub-species, Mr. 
Rothschild is engage@ on a monograph of these strange birds. 


DuRING the construction of She Puy-de-Dome Observatory 


‘in 1872, the ruins of a large temple were discovered: (says M. 


Plumandon*in Da" Nature). From a taBlet bearing a well- 
preserved’ inscription it appeared that the temple was conse- 
crated to Mercury, and, according to historians, it was destroyed 
towards the end of the third century. Near the middle of the 
ruins of the temple, in the part that was originally the most 
highly decorated, there stands a small vertical wall, about one 
and a half yards high and rather more than two yards long, 


built of rectangular blocks of stone four inches high and about® 


six inches in length, The blocks are of two different colours, 
one kind being of light dolomite, while the other is a black lava. 
The two colours are alternated in each horizontal row, and the 
rows are arr@ged so that the vertical joint between any two 


blocks falls at the middle points of the blocks above and below: 
it. Proceeding, therefore, fromthe bottom to the top of the: 
‘wall, or vice versa, the faces of,gthe blocks of each colour 


form a wigzag pattern of which the lines are igclined about 


` 60° to the horizontal lines. separating the successive layers 
In fact, the mosa constitutes a system of parallel: 
lines cut by dblique lines of precisely the same kind ‘as, 


of stone, 


that which®is frequently §gured in: illustration of optical: 
When the wallis viewed from a short distance the 


converge towards’ the interjor of, the angles fprmed by. two; 
cgnseputive series of obkiques.. -Zöllner first called attention to’ 
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He attributes the per- ` 


through’ most of the digestive tragts., . 








the apparent loss of parallelism which a parallel lmes anaes 
when they are cut by oblique lines, but it i possibl that the 
mosaic was designedly constructed to decejve, she eye, aed 
played an important part in ghe ceremonial of the teniple on the 


*Puy-de-Dome sana seven hundred. 2 Pears agos, Nihil @ 


novum sub sole, m 


' MR. E. A. ANDREWS describes in the Mst (Octóber) number 
of the Studies from the Biolog gical Laboratory of the' Fohns Hop- 

kins Univer sily an undescribed Agraniate, Asymittetron lucay- 
anut, found in considerable numbers between North ánd South 
Bemini, Bahamas, in June’ and July 1892. They were'taken 
in gthe tow-net while swimming “at or near the surface, ost 
abundantly at the early part of the ebb- tide when itshad been 


high tide about nine o'clock in the evening, rarely in the day- 


time, or late. at night, or on ‘the rising tide. They were also 
obtained buried in the sand flats, but not verg abundantly. The 
specimens taken in June were\larger, often sexually mature, 
while those taken later were generally immature or larval forms. 
In captivity their habits wgre like the:European lancelet, the 
largest was 16 mm, in length and sufficiently translucent to 
enable one,to trace the food or carmine granules to be traced 
-The peculiarities of this® 
form, and-those which induced the author to vgfture to refer it to 
a new genus, ‘are briefly: the gonads being present only. on, the 
right, instead of .on both sides as in Branchiostoma, the, ventral 
fin having no fin rays, and there being a long caudal process. 


R . E LA : 
A PAPER was read lately by Mr. H. B. Stocks to the Edin- 
burgh Royal Sociéty (Proc. Roy. Soca Edin. p.98), “-On Certain 


‘Concretions from the Lower Coal Measures, and the Fossil Plants 


which they contain.” The igterest which attaches to. these 
concretions, or ‘ coal-balls,” i is the remarkably perfect state of 
preservation of the fossil contents, in many cases fine plant-cells 
and fibres being preserved even without complete petrifaction. 

Chemically, analysed, ‘the petrified wood yields mainly carbonate 


of lime and iron pytites, each in the proportion of 48 per cent. 


The late Mr. Binney suggested that the carbanate of lime was 
dissolved from shells in ‘the marine stratą overlying the concre- 
tiondry beds! ahd re-defosited on, the plants; but, as -Mr. 


‘ Stocks ‘points out, this assumgs the lapse Of & considerable 


period oftime between the beginning of vegetable decay and 


‘the process of petrifaction, a periodewhich would be under ordi- 


nary conditions. fatal to hie preservation of thé@delicate vegetable 
tissues. Mr. Stocks thinks that decay and petrifaction went on 
simultaneously, and hop®s to prove the following explanation o 
the mode of petrifaction: by the process of osmosis water con 
taining the usual quantity of cdrbon sulphate & solution, passes 
through the vegetable tissues of the plant, and sets up a series 
of ch&mical changes resulting in the formatjon of carbonate of 
lime and iron pytites. The sulphuretted hydrogen combines 
then with more iron.’ Thespheroidal shape®f the nodules is, 
he bélieves, merely due to the deposition of calcium ‘carbonate 
from a solution heavily charged with organic matter. 


THE October number of the Annals of Scottish Natural His- 
tory contains several interesting articles, amongst them: being 
one by Mr. Peter sAdair, on the disappearance of the short- 
tailed field vole {a rvicola agrestis), and on some .of the effects 
of the vole plague. This destructive rodent began to be observed 


‘in the infested area a few years before 1890; it multiplied with 


rapidity until the summer of 1892; when the numbers began ‘to 
decrease, and by the summer of the present year the pest had 
disappeared. My, Adair finds that the disappearance has been 
general ovæ the whole infested agea. On some farms the 


‘normal numbers remain, but on others scarcely a vole is to be 


seen. . Various causes have, been suggested *to accfunt. fdr ghe 
disappearance. The drought of last spring gad winter may 


-have had some good effect, for the animal is partial to gamp 
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ground. 'Thøre is, on the other hand, evidence that an epidemic 

caused the plague te come togen end. But it is the general 

opénion of thesfarngers and shepherds of the district from which 

Mr. Adair obtained his particulars, that the disappearance is due 
©n a great measuee to the work of sych m&tural enemies as 

the owl, I@strel, rook, oe gull, and buzzard, the stoat, 

and the weasel, j 


THE Weather Bureau of Washington has published an 
elaborate dis@ussion of thé climate of Chicago, by Prof. H. A. 
Hazen, being No. ro of the valuable Bulletins now being issued 
by that department. The city ofeChicago is situated at the 
southwest of Lake Michigan,” whose Elevation is about 580 feet 
above the level of the sea. The earliest observations. available 
were made in 1832, and.continued until 1836, after which time 
they were of a very fragmentary character until November, 1859, 
since which a conginuous series of observations has been 
maintained, at’ least as far as regards the temperature. The 
lake has naturally great influence upon the climate, and this has 
been investigated in great detail for each separate element. 
With regard to the winds, the tables show that for the year there 
is a maximum from the south-west, and.a secondary maximum 
from the north-east. Daringghe cold months there is a marked 
preponderance ofiand winds, while in the warm months there 
is a ight preponderance of lake winds. The mean temperature 
deduced from twenty years’ observations i is 48°°6, and occurs 
about athe third week in April and October. The highest 
temperature ‘occurs about the middle of July, and the lowest 
the third week 4m January; for 174 days the temperature is 


rising, and during 191 itis falling. The cold spell about the” 


middle of May, which is generally observed’ in the-northern 
The highest 
temperature observed was 99°°6 on July 17, 1887, and the 
lowest ~23° on December 24, 1872, The maximum tem- 
perature was 99° or over on 121 days during 20 years, and 
a minimum “temperature of —15° or below was only'reached 
16 times. Accurate rainfall observations can scarcely be said 
to begin at Chicago before 1867, The annual rainfall from this 
series is 34'4 inches, and is fairly well Spread over each month. 
A fall of 2°5 taches in a day, only occurred 15 times in 20 
years, The work contains an abstract of the observers * Tournal 
since the occupation of the station by the Weather Service, 
which includes ari {nteresting account o$their experience of the 
great §re of October 8-9, 1871. . 


WE learn fom the report on the administration of the Meteo- 
rological Departrygent of the Government of India that the 
valuable series of meteorological observations which were taken 
by the late Mr. J. Allan Broun at Trevandrum during the Sears 
1853-64 are being prepared for publication by that department, 
owing to the actign taken by the Royal Societies of London 
and Edinburgh, and by the Meteorological Council with that 
view. It is proposed to publish them in three volumes contain- 
ing (1) hourly observations, (2) comparative observations at 
various Stations on the Travancore Hills, and (3) discussion of 
the observations. The report shows great activity in the collec- 
tion of observations from ships entering the Hooghly; these 
observations are used in the construction of dajly charts.of the 
Indian land and sea area, the publication of which began with 
January this year. The growing usefulness of ordinary weather 
forecasts is exemplified by the fact that they have begn extended 
to expeditions in the field, and they have been pronounced by 
the military authorities to have been very successful. 


HERR P, CZERMAK publishes, i in Wiedemann’s A nnalen, some 
hequt#ful ph®tograpMs of ascending currents in gases andliquids. 
For the former a box of rectangular section was used, consisting 
of. plate glass sides firmly cemented together. At the centre of 
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the bottom was placed a flatesstral, the escape spring of g large 
spindle clodk, The spiral could be heated Uy the, passage of fn 
electric current. A glass tube opened i into the box at the hottom, 
e 

directed towards¢he centre, for the introduction of smoke. A 
second glass tabe led in at the top, for ventilation or the intro- 
duction of a light gas. Tobacco smoke blown in through the 
lower tube was seen to spread out on the bottom in a uniform 
layer, provided Ail p&rts of the box were at the same tempera- 
ture. The touch of the hand on one side was sufficient to 
produce an ascending current and a motion of the smoke 
towards the warmer side. It was the¥efore n@messary to perform 
the experiments in a room kept at a uniform temperature. On 
sending a current through the spiral, the mushroom-like figure 
first described by Vettin was observed to rise in faultless sym- 
metry. This was photographed by flash-light, and the repro, 
ductions show the spiral convolutions to great pérfection. Since 
the contours reflected the gyeatest amount of light, they stand 
out well from the dark background, and clearly exhibit the in- 
terior structure of the stream-figure. In.order to imitate more 
closely the actual condition of the atmosphere during the ascent 
of warm air currents, the upper part of the box was filled with 
coal-gas. The stream-figure then ascended in, the gisual manner 
until its vertex reached the lighter stratum. gIt then became 
stationary, expanded in the diffusion stratum, and pare of the 
smoke trickled back to the bottom. Sometimes it was found 
possible to obtain a cloud-like structure, with a dome in the 
centre and wavy outlines. The figures were more easily pro- 
duced and photographed in the case of liquids, but the general 
type remained the same. 


INVESTIGATIONS are carried on at the Agricultural Experi- 
ment Station, Purdue University, Indiana, on much the same 
lines asat Rothamsted, Bulletin 45 of the Station contains in- 
formation of interest and Importance concegning wheat-growing 
in Indiana, From field experiments extending over ten years 
it appears that none of the varieties of wheat tried have any 
tendency to deteriorate or ‘‘run out,” provided proper care is 
exercised, No wheat proved to be “‘rust-prodf,” bat early 
wheats were generally less injured by rust than later kinds. 
Eight pecks of seed per acre gave the best ratfirns at the Station, 
the average yield for nine years being 30335 bushels per acre. 
The best results came from sowings made not later than Sep- 
tember 20. The value of cro rotation in maintaining yields 
of grain has been strongly emphasised, for a comparison of ro- 
tating crops with conStant graire cropping for seven yéars showed 
an average gain of 5'7 bushels per acre in favour of the former. 
Another important result obtained was that wheat may be har- 
vested at any time from the dough stage to the dead-ripe condi- 
tion, without appreciably’affecting tae weight or yield of the 
grain, Finally, a comparison of forms of nitrogen as fertilisers 
for wheat indicated, that sulphate of ammonia is better than 
hitrate of soda or dried blood. 


IN a fotmer note (June 22, 1893) we have given a sho r 
account of the means employed by Signor Augusto Righi to 
obtain electro-magnetic waves of small wave-lengths (about 
8cm.), and also on p. 299, vol. xİviii. we have described some 
of the experiments he has perfprmed, using waves of this small 
wave-length. Since then’ Righi has continued hts researches, and 
has published, in the Proceedings of the Royal Academy of 
Lincei an. acfount of his experiments on the question as to 
whether the elect#ic force is perpepdicular to, orin the plaee of 
Solarisation. Trouton, froi® his experiments,ongthe reflection of 
electro-magnetic, waves from the surface onon- condgctors, such 
as glass and paraffin, has come to the conclusion that the electric 
force is perpendicular to the plane of polarisation. The reflection 
of these waves from paraffin,and also from petals, has been studied 
by Righi, who finds a markéd di one in the two cases. = the 
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cate of my his results agree “with those obtaiged by Trouton ; 
whta, however, a métal is uged as the reflector he finSs that the 
plane of polarisation 4s parallel to fhe edectric force. The author 
has measured the refractive index, for oscill@tions having a 
wave length of-7°5 cm. of the -paraffin sed in his €xperiments. 
He employed for this purpose an equilateral prism, each face 
being 20cm. high and 37 cm, broad, and found r4 for the refrac- 
tive index. The paraffin employed was not of the highest 
quality, although it was quite white and homogeneous#and had 
a melting point of 50°°5 C 


Dr. OETTEL haStontinued his researches on the phenomena 
of the electrolytic deposition of metals (see NATURE, July 6, 
1893). In the present paper, which is published in the @hemiker 
Z itung, he gives the results he has obtained in his investigation 
oê the condition gf an auxiliary electrode placed between the 
two principal electrodes in a, copper voltameter. For an 
auxiliary electrode 86 by 131 mm. itf size, being a little smaller 
than the principal electrodes,’ he finds that copper is deposited 
on the side next the anode, and dissolved at the side next the 
cathode ; the quantity dissolved being larger than the quantity 
deposited in nearly the same proportion ds at the principal 
electrodes. This difference is‘ caused by the electrodes not 
being composed ofpure copper. The deposit on the auxiliary 
electrode attains as qmuch as 87 par cent. of the deposit on the 
cathode; but ‘depends on the following conditions :—(1) The 
relative dimensions of the auxiliary electrode and of the chief 
electrodes. (2) The absolute size of the electrodes ; for, since 


the copper tends‘to be deposited chiefly at the edges, the 


proportion increases when the plates are Small. 


IN order to ascertain if rifle bullets are capable óf carrying in- 
fection,’ Messner (Atiinchener med, Wochenschr “jt, 1892, No. 23) 
has been making,careful experiments with -bulléts purposely | in- 


fected with particular micro-organisms, Bullets thustreated wére l 
discharged into tin boxes at a distance of from 225 to 250 meties. | 


These boxes were filled,with sterile gelatine’ peptone, and the 


channel in the latter made by the passage | of the bullet was care- ' 


fully watched and examined’ It was found that in all cases 
the infected bullets had produced growths of those organisms in 
the gelatine with whith they had ogiginally been ‘brought in 
contact, “In some experiments the boxes, whilst filled with 


sterile gelatine, were covered over with’ flannel previously 


infected with particular ‘bacteria, so that before reaching the 


gelatine the bulleg w would first have to pass ghrough the former. ' 
Ordinary uninfected bullets’ were? used, but in every instance ` 


bacterial grawths made their appearance in the subjacent gela- 


tine corresponding to the particular organisms present on the — 


flannel. On the oth& hand, ordinary bulléts, when ‘discharged 
direct into the gelatine, Sccasioned only the appearance of 
moulds and other bacteria usually found in the air. Thus the 
heat communiéated to ‘the bullet during its discharge is not 
sufficient to destroy any bacteria which may be present:upon it; 
the temperature produced is.also wholly inadequate toe sterilise 
any portions, of clothing with which the bullet may come in 
contact, the latter, on the contrary, carrying with it into the 
wound those p&cteria which may be present on the former. 


WITH regard.to the physiological action of oxygen.in as- 
phyxia, more especially in coal mines, .a committee of the 
British Association hàs'arrived at the following copclusions :— 
(1) In the case of rabbits asphyxiated slowly or rapfdly,; oxygen 
is of Mo greater service thangair, whether the recovery be 
brought about ie an atmosphere c@staminated ‘.by. carbonic 
acid or. complevely fre@of carbonic acid, ‘and whether artificial 
respiration be regorted to in addition or not. 1(2) Pure oxygen, 
when jnhaled by. a healthy man for five minutes, produces .no 
appretiable effect on thg respiratory rate.and volume, nor on the, 


pulse rate or volume. -(3). ‘Ox¥gen, whether pure or somewhat 
e v 
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diluted, produced no effect on one ; pafticular patiens, who suf- 


fered from cardiac dyspnoea of Tgoderately severe type, in the 


‘direction of ameliorating the dyspncea, and, cegmpgred with ajr 


inhaled under the same conditions, produced no appreciable 
effect, either.on the*respiyatory rate and volume or on the pulse 
rate and volume, (4) An animal may be pl&ced in a ehamber, 


the general cavity of which contains about, 50 per. cent. of car- , 


bonic acid, and retained there for a long time without super- 
vention of muscular c#lapse, provided a gentle stream of a 
respirable air gas or oxygen, indifferently, be allowed fo play 
upon the nostrils and agitate the surroungling atmosphere. 


THE Quarterly Journal of the hori Society (No. ne 


been: issued. 


Messrs. DuULAU AND Co, have issued a catalogue of works 
on Lepidoptera, Neuroptera, and Orthoptera, 


Messrs. WHITTAKER AND Co. have aok a pamphlet, 
by Capt. M. P. Nadieine, on a new system of sanitary drainage 
and treatmegt of sewage majġer. 


THE Matabele War has induced Mr. E. P. Mathers to issue 
a ‘‘Map of Mashonaland and Matabeleland.” A few facts 
about the Matabeles and their country give ne Map addjtional 


3 


interest. *e 


WE have received a paper on “ Rainmaking,® read before 
the Texas Academy of Science in December 1892, in which Dr. 
A. Macfarlane discusses professional rain-makers, (no® the 
medicine men of the Indians, but their , civilised,prototypes) and 
disposes of their theories seriatim. 


THouGH Mr. A. T. Burgesgs ‘‘ First Stage Agriculture ” 
(Joseph Hughes.and Co.) is-adapted to the Elementary Syllabus 


all students of agriculture. 


tion‘in a-small book, <A’ scarcity of illustrations is the book's 
only fault, eS R 


“ Tae Birds of Michiggn,’” by Mr. A. §. Cook, are described ' 


in Bulletin No. 94 of the Michigan State Agraeugural College, 
The bulleğn is illustrated angl contains a bibliography. In the 


_|..of the Department òf Science and Art, it should be: valuable.to ' 
' The author is concise in his state- ` 
ments, so he has been able to give a large amount of informa- .. 


text are recorded the food habits of the birds; so that ‘the .. 


economic importance of the various species can be judged, A 
section is devoted to a Statement of the laws that a@btain in 
Michigan for the prbtectign of game. The list is a useful con- 
tribution to the ornithology of an interesting region. 


A’ USEFUL book on the ‘Analysis of (Milk and Milk 
Produgis,” by Prof. Henry Leffmann-and Dr. Wiliam 


Beam, has-been published by Messrs. P. Blakiston, Son and l 


Co., Philadelphia. The book appeals particùlarly ` to Ameri- 
can agriculturists, þut it may be introduce® with profit into 
the dairy schools springing up in various- parts of the country, 


and professional chemists will be interested in some of the ` 


analytical methods described. < 


Mr. Hue GORDON’ S Geinn Course of Practical 
Science,” part L belonging to the series of Science Primers pub- 
lished by Messrs. Macmillan and Co., is worthy of introduction 
into all elementary and continuation schools, 


phenomena. The pupil who conscientiously works through 
the little book will certajnly have impressed upon’ him’ the-im- 
portance of exactness, and will thus be given the best foundation 
of a scientifi@education., ,., , œ pi 


r 


ANOTHER book on practical physics .@ ‘‘Le@sons, and 


The experiments : 
described are of a, very simple .nature, and ‘refer to every-day, 


Exercises in Heat,” by. Mr. A. D. Hall (Rivington, Percivafand 2 
Co.) The book contains a series of lessons and exercises, and is - 
ta 
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suitable for usg as a supplenfent to lectures and demonstrations, 
The experiments desgribed will o 7opres the student with the 
fact ghat ““scienge i is measurement,” hence they are of the right 
kind, for it is doubtful whether show experiments are of any 
Siccational value. » Schools and university classes requiring a 
good and aæurate haffdbook of heat for the physical laboratory 
would do well to adopt Mr, Hall’s work. 


Messrs, LONGMANS AND Co. have just published, for Dr. F, 
Clemow, of th® English Hospital, Cronstadt, ‘* The Cholera 
Epidemic of 1892 in the Russiati Empire.” The author states 
in his preface thatto the English medécal world Russia is almost 
aclosed book. The reason of this i ig that, in consequence of the 
difficulties of the Russian language, medical news from that 
country is rarely taken from the original source. Dr. Clemow, 
therefore, having a knowledge of Russian, set himself to give a 
plain, unyrnished aecount of the epidemic of cholera which 
last sunmer swept over the Russian Empire, and to bring to- 
gether information bearing upon the subject directly from the 
enost authentic Russian sources. Hegeems to have gpared no 
pains to get the statistics as full and trustworthy as possible, and 
was assured by the authorities that, notwithstanding the difi- 
culties atten ling their efforts go obtain proper returns from 
regions sich as Cehgral Asia ane Siberia, in no case did the 
error exceed r0 per cent. 


CARBIDE of silicon, SiC, the beautifully crystalline sapphire- 
like sulstance whose preparation by M. Moissan with the aid 
of the electric furgngce was described i in our note of October 12, 
P. 572, forms the subject ofa communication to the current pub- 
lication of the Zeitschrift fiir Anorganische Chemie, by Dr, 
e Miihlhiuser, of Chicago, whose@preparation of the carbide of 
boron formed the subject of our last week’s chemical note. It 
appears that Dr. Miihihauser had already completed a long and 
very elaborate research upon the preparation of this interesting 
compound upen a scale of considerable magnitude, for the ulti- 
mate purpose of its manufacture, before the communication of 
M. Moissan appeared. The mode by which it may be obtained 
ån large quantities was pawfected some time ago by Mr. Acheson, 
and Dr. MiihlhZueef now gives details of the process, together 
with considerable additions to eur jnowledge of its- ghemical 
and physical nature, The process essentially consists in heating 
a mixture of silica sand carbdn.to the temperature of 3500° by 
means of ehe electró furnace, when cafbon monoxide escapes 
and siliton carbide is produced. > 


e 
SiO +3C=SiC + 2CO. 


Silicate of alumifa may be employed instead of silica with 
equally good results. The crystals obtained possess magy of 
the propertiés, particylarly the hardness, of the diamond. *Ac- 
cording to the purity of the materials employed in their manu- 


facture they are coldurless, or coloured yellowish green, bluish’ 


green,:or pale blue. The name carborundum is suggested for 
the substance. Upon the large scale the cheaper materials sand 
and coke are employed, with the addition of common salt as a 
flux. ` The latter acts mechanically, causing the unattacked 
portion of the ingredients to bake together, thus facilitating the 
separation of the crystals; it also prevents Ids of carbon 
by surface oxidation, One hundred parts of th® powdered coke 
are mixed with one hundred parts of sand and twenty-five parts 
of salt. The mixture is placed in an electric furnace hailt of 


highly refractory fireclay. The electrodes are inserfed through 


apertures.at the ends of the furnace, anf are connected with a 

central bar of ‘carbon, the high resistance, roundgwhich the 

mixture is closely packed. The electrodes are in immediate 

connettion With a Sowerful current transformer, which is con- 

nected i in turn with an alternating current dynamo.. The carbon 

high resistance bar is raised by the current to an intense white 
"NO. 1253, VOL. 49] 


NATURE . , © oy 
ee heer cated Wied eee gd ae eae Gel ee 
heat, which is in turn commyn®&€d to the mixtute.’ G 


rapidly evolvegl from the mass, and yellow &adeblue flames*dart e 
out in all directions, As the heat infreases the flame concen- 


trates about one pogition until thé fused salt rises to the surface, . 


@vhen an energ@ic action eccurs, the gases eventually forcing 
their way through the liquid crust and heaping it up in the form 
of a crater, from which a high flame shoots up surrounded at its 
base by dense whit@ cl@ids of vapour of salt, and eventually the 
remainder o$ the salt wells forth from the cPater like veritable 
Java, carrying the dark impurities along withit. The interior 
of the crater, where the reaction is preceeding, is now seen to 
be white hot. The eruption soon commences to subside, the’ 
flames cease to appear, the outer crust hardens, and the reaction 
is complete? 

THE product of this remarkable reaction is an ellipsoidal 
hardened mass, surrounding the carbon high resi§tance, and is 
found upon making a section ¢o cOnsist of six distinct layers, 
The first, close against the carbon bar, is a zone of graphite, 
which occurs in the form of hollowed hexagonal plates, pseudo- 
morphs of silicon carbide, from which they are produced by 
dissociation at the extremely high temperature in the neigh- 
bourhood of the bar, silicon escaping as vapou. The’second 
and by far the largest zone consists of the crygtals of silicon 
carbide. They are largely found in elongated aggre€ates, 
radiating in all directions from the axis of tlt ellipsoid; the 
individuals forming the aggregates are bluish or yellowish-green, 
and of all sizes up to crystals a centimetre in diameter. Numerous 
isolated and highly perfect crystals of considerable size and great 
beauty are likewise found between the aggregates. Surrounding 
this zone of crystals is a narrow zone of amorphous carbide of 
silicon, outside which is found a layer of nodules of minerals 
produced from the impurities during the reaction ; the fifth layer 
consists of the remains of uncombined mixture and the sixth 
the crust of common salt. The crystals obtained by employing 
silicate of alumina are usually colourless or pale blue, and have 
been employed by M, Nikola Tesla in’ his new lamp for the 
transformation of electrical waves into waves ofslight. The 
powdered crystals explode violently when heated with potassium 
and lead chromates, but burn quietly with whromate of lead 
alone, forming dioxides of @arbon and silicon. The powder 
exhibits a vivid greenish-yellow luminosit? when heated ing 
platinum crucible. It is only gery slightly attacked by the 
oxygen of the air under these circumstances, only 0°5 per cent. 
uniting in an hour, The fine ffowder, moreover, remains sus- 
pended in water for months without subsiding, although the 
specific gravity of the carbide at 15%is 3'22. 


THE additions to the Zoological Societyės dens during 
the past week include a Macaque Mdnkey (Macacus cynomel- 
£us, 8) from India, presented by Mr. Robert Gallon; a Chest- 
nut-eared Finch (madina castonolus) from Australia, a De 
Filippi's Meadow Starling (Surnella defilipp:) from South 
America, presented by Mrs. Kemp-Welch ; two Laughing 
Kingfishers (Dacelo gigantea) from Australia, presented by the 
Executors of the late Mr. Fred Burgess a Punctured Sala- 
mander (Amblystoma punctatum) from North A*nerica, pre- 
sented by Mr. J. H. Thomson, C.M.Z.S.; four Common 
Toads (Bufo vulgaris) from* Jersey, preseated by Mr. As 
Stanton ; two White-handed® Gipbons: (Aylosates far. 8 $), a 
Bulbul Ay psipetes ) from the Malay Peningula, a 
Red and Yellow Macaw (Ara chloroptera) from South Ameyca, 
fwe Green Lizards (Lacer‘agir idis, three Blackgspotted Toads 
(Bufo melanostictus), four Schlagintweit 'seFt rogs (Rans cyang- 
péielyctis) irom Ceflon, two Slow-wdrms (Anguis fragilis), three 
Fire-bellied Toads (Somdbinator igneus) Kuonon, deposited ; 
a Bar-tailed Godwit (Zimosa Iaptonice two Dunlins (Trigiga 
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. R OUR AS T. RONOMICAL COLUMN: : wa hore will be pul and frequent čommMhication kept 
® ä 34 oS ree, "| up with headquarters, From eagh secondary statich the staff of 
is penalise ics g`. oe has computed ee oe five hardy observers will travel northwards, combining scignce | 
ents ang ephemeris for the cemet discovered by Mr. W. | with sport, and even when tracking the -musk-ox or white bear ` 
X. Brooks, on October 16:— o : ; ver i wt wae 
l each explorer will carry hig ‘* four-pound aluminium theodolite ® 
T = 1893 September 1§'6929 Bern mean time. and ‘make game of the heights and-beariggs of the mountain 
8 = 175° 1°0 } Mean peaks.” We fear that if this expeditgon, or rather system of ` 
@ = 348 30°7 eq. exploration, is really set-on foot, its difficylties will become much ` 
T = 129 §4°6 } 1893°0 e o more real than they now appear. In any case it would be wise to 
log g = 991335 x postpóne work on so garge a scale until the: two well-equipped 
= OR pe i expeditions already in the field have added their @ntribution’to ' 
Lphemeris for Berlin Midnight, our knowledge of Arctic conditions. > . ; 
1293, l i: app.@ Decl. app. logy log A Brightness À ' + rng Ra 
i S Bh a M. E. DE Poncins, wh®lis trgvelling in Central Asjap has ` 
November 2 12 45 59 +24 359 o'0600 o'1913 0°88 written ‘some’ interesting” legters to the „Paris Geographical 
6 12:53 13 27 518 0'0782 0173$ 0°35 Society. In the latest, dated from Chajan, in the Pamirs, on 
10 13 112+ 31 291 O'0961 01662 0°83 July 9, he mentions the curious fact that while in Europe he has 
. --14 13-10 2 +35 46 071137 071539 0°81 repeatedly suffered from mountain sickness on Mont Blanc and. 
*The brightness*of the comet on October 18 has been taken as | Monte Rosa, he eats and sleeps at 4500 metres in the Pamirs 
na unity. ` ° just the same as at sea-level. “In crossing $how-passeseat 5750 ' 


metres his horses caused some trouble, but with this exception 
be found the Pamirs a pleasant region where it was easy to get 
about in summer, | 


’ i e i 
THE PLANET JUPITER.—At the present time Jupiter is a 
fine object for observation, his declination being between 18° 
and 19° north of the equator. Coming into opposition on 
November 18, telescopes of moderate power can be used effect- 
ively for observing the belts, small spots, and other fine details. 
. Large irnstryments—that is, those having an aperture of 15 
e or 16 inches or More—may, be used also for observations of the 
sth satellite. Assuming the period of this satellite to be 
1th, 57m. 21°88s. with a probable error of about a second of 
time according to*Mr, Marth, the following are the approximate 
times of elongation :— 


‘de 


Ld 
THE Russian Government has organised a new province in 
Siberia under the name of Anadyr. It.occupies'the extreme 
north-east of Asia, and is very thinly peopled, mainly by natives, , 
Koriaks, Kamchadale8, Chuchis, %c., the lastenamed being the 
most numerous and'the least unci¢ilised,  ° 


. “ e P 
Dr. E. v. DRYGALSKI, who has spent eighteen months in 
North-West Greenland studying the phenomena of Arctic 


Graniti T. pe, glaciers, has returned to Europe, and his report of the work ' 


E l done by his expedition will be expected with much interest. 
ae ast. West. D = 
Nov, 2": j ps a h To ons -A NOVELTY in political boundary lines is reportéd in Za‘ 

Oe a S vA Bas i : 46 ues Géographie; which -states that the: frontier between Turkey and 
K aus : 47 ae as ae Servia is to be marked throughayt its length by-a wire fence, 
14 : 8 2 2 a1 THE November number of the Geographical Journal is rich ' 
I8 e-+- 7 40 I 3 in new contributions.to geography and exploration. The Eark 
22 .@ 7 18 + sae 117) of Dunmore’s paper on the Pamirs and Central Asia occupies.- 
26 we. -656 it 12 55 'the first place.—The Rev. J. A. Wylie gives an account of a | 
30 os = 0-34 eo 12 33 journey through Central Manchuria, with many interesting 


- are of importance. 


THE Wave LENGTHS OF THE NEBULAR Lings.—Last week 
we referred tb Prof. Keeler’s paper, read at the. congress of 
Astronomy and Astro-Physics at Chicago, and we may add 
here a few words with regard to the results it included, as they 
his paper, on®* The Wave-lengths of the 
two Brightest Lines€n the Spectrum of the Nebulw” is the 
oufcome of a series of measurements made with the 36-inch re- 
fractor-and the large spectroscope of the Lick Observatory, the 
dispersion employed: being equivalent to twenty-four 60° flint 
prism. The ‘‘sormal position% of a neBular line is defined 
as the position of the line in the spectrum of a nebula at rest 


relatively % the observer, The results with respect to the two 


chief nebular lines are— 


Norma? position ®of the chief nebular ' 
line on Rowland’s scale is A §007°05 + ‘03 
Normal position of the second nebular 


line on Rowland’s scale A 4959'02 + "04 | 


Prof. Keeler considers the greater part of this probable error to 
be due to comparisons with the third line, which coud not be 
observed so accurately, From all the observations he finds that 
the motion of the Orion` nebula referred to the sun is 
+ 11'0 + 0°8 miles per second, and the wave-length of the 
chief line in (fis nebula, corrected for the earth’s orbital motion, 
is §007°34, £ ‘or3. M. 
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GEOGRAPHICAL NOTES. , 


s Sr R ji fe i 
Yer another plan for polar explomtion i announced 


witheno] definite purpose of pushing on: to the pole, although 


that may incidgntally be reached. @ Mr. Robert Stein, of th@ |. 


U.S. Geological Survey, proposes establishing a station at: the 
south end cof Ellesmere Land which will be keft_in touch with 
the outer worldeby the whalers hunting in Baffin Bay. Here a 


number, of observers will live gaining experience in Arctic” 
travel, and from this base *‘a fan of secondary stations” will be 


pushed out a hundred mile? or sô further north, where com: 
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notes on places and people, and a detaileg itinerary which ' 


must prove -valuable to subsequent travellers.—Lieut. B. L. 


Sclater writes a detailed report on woutes and districts ‘in ° 
Southern Nysaland, illuStrated- bysa new map of the district , 


east.of the Shire as, far as the Milanji Mountain’, largely com- 
piled from his own prismatf compass surveys.~-Mr. Theodore ` 


Bent communicates a letter from Mr. Swan, who’ is now in“ 


Mashonaland, giving an account of fresh ruips recently visited 


on the Lotsani and Lunti’ Rivers, the * oritntation” @f which . 
to the setting solstitial sun he believes he has-established,e—Mr. , 


W. S. Bruce and Dr. C®W. Donald publish a preliminary re- ` 


port of their observations during a voyage toward the Antarctic 
Sea, and Dr. Schlichter gives his paper on th@determination of., 
geographical latitudes by photography., — l 
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INSTITUTION OF MECHANICAI@ENGINEERS 


ON Wednesday and Thursday of last week, October 25 and,’ 
26, a general meeting of the Institution of Mechanical - 


Engineers was held in the theatre ‘of the Institution of Civil 
Engineers, in Great George-street, Westminster; the. Presi- 
dent, Dr.’ William ‘Anderson,. occupying the chair. Dr. 
Anderson retires in: rotation this year, and Prof. Alexander 
B. W. Kennedy, F.R.S., is proposed as his successor. 
were two papers@lown for reading, as follows :—-‘‘ On the Arti- 
ficial Lighting of Workshops,” by Mr., Benjamin A. Dobson, of 
Bolton ; and ‘ On the Working of Steam Pumps on the Russian 
South-w estern Railways,” by Mr. Alexander Borodin, Engineer-:. 
Director. er ee 

Mr. Dobson’s contribution was an interesting and valuable 


‘paper, in which he. described the .zesults of inquiries hë had » 


made with a view to obtaining the best mode of artificial 
illumination for the large workshops of hisgenginegring etab- 
lishment at Bolton. 
ducing textile: machinery, more especially that for cotton- 


spinning.. Many parts of such machinery-require to be finished 
i ` t, t + Fi 
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Mr. Dobson’s works are engaged inepùfo- : 
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in the highest manner, ande with mathematical accuracy. In 
order to accomplish this a good lġght is necessary, but unfortu- 
nately that isa thing*Mr. Dobs@n can seldom get from natural 
sources at his evorks. We do not as a rule expect to find 
engineers and manufacturers exclaiming against the smoke 
@uisance; we ratheg look tq hear such things grom those who 
cultivate thg gentler arts.. It is therefore, perhaps, worth while 
to quote a few passages fom Mr. Dobson’s paper, in which he 
speaks of the state of the atmosphere in Lancashire :— 
Although ‘Lancashire’ coal has a number of excellent quali- 
ties,-yet it. is gne that makes the most sm@e of any. A large 
portion of the Lancashire’ magufacturing’ industries, great and 
small, date from a number of years back, when smoke- 
consuming and smoke-préventing apparatus had not yet been 
devistid’; and many of the facfories are working at the present 
day under pretty mach the sam conditions as when the} 
started. Hence the atmosphere in all manufacturing towns 


in Lancashire is heavily charged with unconsumed carbon, ' 


producing an excess of cloud and fog, which, while inducing 


van excess of rain, aces also as a screen against the rays of the 


sun, and thus does a double injury to the neighbouring agri- 
culturist, the producer of the country’s native wealth. A circle 
of thirty miles radius around Manchester is said to include a 


‘darger population than an equal circle around any osher place 


in the world ; and within this circle, about twelve miles north- 
west of Manchester, lies Bolton, the town with which the author 
if best acquainted, where all winds, except the west and north- 
west, brong the sugcharged atmasphere frofn other manufactur- 
ing districts, produting at any*season of the year, if the wind 


. happens to beeslight, a sky ranging from dull lead to dark 


brown. For four years in succession it has occurred at the 
writer’s works, that on June 21, the longest day, the gas in 


_ every 180m, amounting to nearly 7500 jets, has had to be lighted 


by eleven o'clock in the morning, and has remained lighted 
until work ceased ; and this*has occurred,also in other towns, in 
weather that ought to have secured abundant sunshine, To 
such an extent does gloom preyail that, in clear weather the 
effect of bright sunlight become# even distressing to the eye- 
sight,.simply from the rarity of the contrast.” l 

In endeavouring to improve the lighting of his shops, Mr. 
Dobson naturally turned to electricity. Incandescent lamps 
were tried, but these were not a very great improvement in 


illuminating "power over gas; whilst with the arc lamp the, 
shadows were so hgrd and strongly defined that the workmen’ 


preferred a very much weaker illumination, if more diffused. 
When travelling on the Continent, : Mr. Dobson visited some 
cotton mills, and here he. feund what seemed a very perfect’ 


-system of illurflination. . Arc lgmps were used, but they were 
_placed im.an inverted position to%hat which is us@al,” the 


` negative carbon being abovg,.and the positive carbon below. 


. This, of course, trew- the greater part of the light rays up- 


‘cratér of the positive carbon, 


wards, a@ most of the illuminating power proceeds from the 
The ceiling is kept well white- 


- washed, so that the light thrown up i@again reflected down- 


- whole room is flooded with a well-diffused light. 


- altogether outweigh any possible additional cost. 


wards. The sides of the rooms are also whitewashed, in order that 
a reflection mayecome from them. The result isthat, with- 
out any definite source of illumination being observable, the 
Mr. Dabson 
had very kiftdly arragged to have one of these lampsin the farge 
visitors’. room of the Institution of Civil Engineers, so that 
members. were ab#@ to judge of its efficiency for themselves. 
The result was very perfect in regard to absence of shadows. 


- One could stand in any part of the room, facing any way, and 


read a.book or paper without any very perceptible shadow being 


- thrown ; indeed, the diffusion of light appeared to us as good. 


as in the open air. Such a result is of the greatest importance, 
and it is to be hoped that libraries and reading-rooms especially 


. will in future largely adopt this system; or at any rate, that it 


will be introduced to the exclusion of the direct arc. lighting, , 
like that adopted with such unpleasant results in the reading- 
room of the British Museum. In regard tothe cost, Mr. Dobson 
cannot speak positively on the subject, not having vet sufficient 
data to go upon, but he anticipates that it will be kigher than 
gas at 2s. 8a. per thousand, which is the price in Bolton. 
will, however, be a much larger volume of light than when the 
gas was used, and the advantages of the system, in isis opinion, 
In the dis- 


y cussion whié@h followed, Mr. A. P. Trotter gave a good popular 
- explaflation of the advantages of a dead white surface for reflect- 
„ing light, .as.coémpared to that of a looking-glass or bright 
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surface. Good white blotting-p@j®t, he said,. refdtts'back 82 , 
"per cent. of the light cact upon it. Many persons are undér the 


impression that looking-glass must hg a better reflecter than” 
paper or a whitewashed surface, because, witlr looking-glaes, a 
strong shadow canebe cast, while from a dead surface no heavy 


eshadow is obtatged. The season, of course, is not so much that 


the reflected light is less from the dead surface, but that the 
reflection is concentrated in the case of the looking-glass ; with 
paper or whitewgsh git proceeds from a vast number of 
oints.: ; 

: A mogifiation of this system of reflected’light, which is of 
interest, has been adopted by Mr. Aspinall, the chief engineer 
of the Lancashire and Yorkshire Railwag, at the Horwich shops, 
where the rolling-stock for the line is produced. In these shops 
the roof is not adapted for putting in large whitewashed re- 
flectors abaye the lamps, the jibs of travelling cranes, belting, 
shafting, &c., being in the way; but Mr. Aspinall, having seen 
the very perfect illumination obtained by Mr. Dobson at Bolton, 
determined to see if he could not obtain a modified result. He 
therefore inverted his arc lamps so as to get the positive carbon 
below, asin the case of the Bolton installation, and the major 
part of the light would be thrown towards the ceiling. Above 
the lamp, and therefore not shielding it from view, was a white- 
washed screen of boards, acting as a reflector, The effect: was 
far superior to that of the ordinary method of arc lighting; where 
the dazzling stream of light pours upon the spectator to the de- 
rangement of his eyesight, and at the same timg casting heavy 
and impenetrable shadows. This arrangement, however, is in- 
ferior to the complete system, as described by Mr. Dobsow, but 
may be taken as a very good substitute where, from local 
causes, the entirely reflected principle cannot be adopted. 

Mr. Borodin’s paper on Steam Pumps was read on the second 
day of the meeting, and led to a fairly long discussion. The 
author gives details of a number of pumps tested in order to 
find their efficiency under ordinary working conditions. The 
paper has a commercial rather than a scientific interest, to this 
extent--that it shows the manufacturers how badly machinery 
may work ; for instance, a pump manufactured by an English 
firm of very good repute only gave. 2953 foot lbs. of work 
done per Ib. of steam, when pumping against ahead of 33 ft. 
land the steam pressure being 90 lbs. Supp@sing the trial con- 
ditions to be properly observed—which there is no reason to 
doubt they were in the present instance—such a result could only 
be due to the pump being in extremely bad condition, owing to 
neglect or ill-usage. It had been in use for a number ef years. One 
meets with the same thing—perhaps to a greater extent—in steam 
engines where thé fuel consumption of .30 og even 40 lbs. per 
one ‘horse-power per hour hes been recorde, Mr. Borodin’s 
paper is useful as supplying awful examples for pum§ users, 
and at the same time it opens up the very wide question of tle 
value of trial trip efficiencies. ¢ To take another instance, that 
of war ships, a very high speed may be obtained on trial with 
picked coal, picked s#tokers, gngines thoroughly oyerhauled, 
and, in fact, every possible precaution taken to procure efioi- 
ency. Naval captains are apt to say, ‘f We would Jikg to know 
what our ship will do under fair working conditions in action, 
rather than what she may be made capable of by tuning her up 
to concert pitch.” That is a very goog argument for the cap- 
tains, but where are we to draw the line? It is impossible to 
lay down what are the fair conditions of ordinary service for 
any class of vessels—how bad the coal:should be, how ineffi- 
cient the stokers, how rough the weather. Our only course is 
to get the highest possible result in every case, and then make 
such allowance as. experience, or common sense, would dictate. 
The same thing may be said with regard to the pumping 
machinery dealt with by the „author. For instance, a pul- 
someter jeferred to in the paper was stated to recflire 860 lbs. 
of steam per hour for a certain duty; whilst experiments made 
by Prof. T, Hudson Beere, with a pulsometer in good order, 
gave the pounds-of steam reguired for a simildr duty as 147°6. 
Now, it will be obvious that # a contractor requires a con- 
venient pump4ike the pulsometer, and is prepared to pa} some- 
what for the suitapilit} in the matter of economy, he need not 
tgke 860 as his figure of qnerit, when 147°6 is the trial trip 
he may undoubtedly have*to make some 
allowance upon wie latter figure. | ieee E is 

The paper was favourably received by the megting, and will 
no doubt add to the attractiveness of the volume of Transactions 


„in which it will appear. 


' . . @W . 
The meeting concluded with thegisunl votes of thanks. |. 
'-. 
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° THE ARB UTHNOT * MUSEUM, PEI TERHEAD. 


“THE visitor to Peterleead i in past years may have had his ‘or 
è her attentfon directed tthe Arbuthnot Museum, and may 
have ventured into the hall which then ‘contained the E 
interesting but well-mixed collectfbn. è 
The founder of this museum, Mr. Adam Arbuthnot, was born in 
‘September 1773. During his years of business as‘a ‘fnerchant'in | 
Peterhead, and after he retired, he keptegaihering at: objects of : 
antiquity and natyral history, and amassed an Immense and valu- : 
able collection, all of which he bequeathed to the town at his death | 
in 1850. Some years later the museum of antiquities, minerals, ; 
&c. collected hg the nfembers of the Peterhead Institute, was | 
‘added. This last contained a very fine and extensive collection 
. of local shells by the late Mr, Dawson, who was a'schoolniaster ' 
in Cruden. Since then many smaller but importaat, ‘donations — 
have been made, notably by whaling captains. ‘Fhe’ Rev. Mr. 
Yuill, late Free Church minister of Peterhead,‘ Contributed! the 
large majority of the invertebrate fauna, e 7 | 
It had become apparent that better PEART A A was | 
required, and a complete revisal “of the whole collection. | There | 
is no necessity here of detailing how this was gradually arrived | 
at. “With bazaars, and by means of a handsome’‘contribution l 
made by Mr. Carnegie, Peterhead was enabled’ to’ adopt the. 
Free Library Act, and on a site obtained, a very hañdsome:and , 
suitable building was erected, with provision for’ a ‘free * library 
and readifig-r@om, museum, and art gallery. The two’ rooms , 


devoted to tle museum are large and well-lighted; and- the ' l 


colldtion has been completely rearranged. The whole build. , 
ing was openedeon Wednesday, Octoberrr 5e 

The museum is now in a very different condition. ' One of the | 
rooms contains the antiquities and ethnographical exhibits, the ` 
other the natural history collection, ‘Local and’foreign objects ` 
have been separated in both'rooms as far as was possible. And 
now the visitor may begin in the antiquities room'and see the 
stone implements, the'urns, and the medizeval finds of a local 
character, and the curiosities from different parts of the world, 
all placed in a rational order. The rich collection of domestic 
and other articles from Greenland are all together at the far end 
of the room? ‘very valuable colléction -of coins is” also 
arranged in excellent order in thisroom.' It may be interesting : 
to note that the British coins’ are so arranged in ‘movable glass 
panels that the visitotcan see both ‘sides: ‘by: turning! the panels: 
round." The ancient swords, African Spears, and the like have! 
been group€d on the ‘walls. : Not only is the room in the ‘mannér | 
of ‘its arrangement worthya -visit, but many of ‘the objects are. 
of considerable welue'and-interest.-. “° i 

Th same: is true. of the larger: ®atural histery. room." There’ 
is a" very ‘good codlection eof minerals, polished. granites from | 


fnan y ‘Idcalitiés, local ‘seaweeds, - ‘lichens, mosses,’ and the inverte- , . 


brate'division of thé zoologickl. collection’isialso rich in many, 
of the ordéts.' These specimens are all-arrariged in:large double- | 


floor ‘cases, `æ feature! i in whith « is thee upright middle case. | |- 


Spirit and'branching spécimens are'thus shown-to. an‘ immense! 
advantage’ from both sides, Lightness : ‘of effect is secured ` by, | 
using plate-glass shelves. © ~ 

It may be-intengsting, moreover, to: ore out that one’ or: two! 
of ‘the 'Sértularians ande a. Ray’s bream ‘have been’ obtained, 
prepared, and presented by Mr. C: W. Peach.: ; 

The ‘fishes are arranged in a-wall case; and sianted by’ a 
group ‘of the’ “saws” ofthe: saw-fish. ~The dmphibia ayd’ 
reptiles’ are ‘arranged in a’ corresponding case, which i is sure! 
mounted ‘by turtle ‘shields.: ‘The crocodiles, &c., grë arranged i 
on thè iwall 4 hear this, above the'very handsome case of. birds. 
In this last case, as in the rest of the muséuin, all ‘the foreign. 
specimens | re: made to keep company. ‘The mammals: ate, 
arranged in one of the óld- cases, and near them all the- Green- ; 
land’specimenis are grouped Tog ala _Plate-glass shelves have: 
been’ used throyghont. De one > C 

"Very many valuable objects élajm the ‘atténtion in this sein | 
There is a group, for instanced, of deérs’ horns’(mostly red deers’); 
over the’ ‘door, which’ have been picked yp in th® ‘mosses around | 
Pagerhead, ‘and which’ measure: more. in diameter than- the H 
recent ones; Among the fishes: ‘aregnany’ that'could be mentiongd’.. 
as occurring at Patyhead. - Thete are‘several: fcetuses of whales, 
walruses Sind seals, including: a Jatge one ef(the Greenland 
whale. Twavery nice cases, exhibiting the characteristics of 
foxes and ‘badgers, are the work of the Aberdeen naturalist 
Me. Sim. A similar case of sea birds was made ‘by a local 


natyralist, Mr, MEBoylep from ‘whom, too,, many of. the: 
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local birds have been procuref. &t is to Be hoped that some or 
the groups, suchas the Crustgcea, will not be los sight of by the 
members of the Buchan Fiald Club, those ‘iffterest in the 
museum should be a direct and helpful ong œ 
This is not the only collection in Aberdeenshire. It has Pach 
‘my pleasure togneet some enthusiasts, whọ have. more or lgs 
‘exhaustive collectiofis of antiquities, insects, birds, : &c. ; but 
-it is to'be, regretted ‘that’ there: is ne; good public: museum, in 
Aberdeen itself ; its situation. is one .that ;would: be unequalled 
- almost ‘in interesting such scollectors in’ a: very large district. 
Moreover, such a r@useum; if eve, - formed; would require to 
provide for a. good: technical ‘disp ay ‘ilustratiftg agricultural, 
-fishery, and granitic industry: g ALEXANDER ‘MEEK, .. 
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a _ THE, MASSACHUSETTS INS TITUTE OR 
TECHNOLOGY." ` 


a “v ; 
[HIRTË years: ago :Dr. William Baton Rogerg, thes then 
Director of-the Geological Survey of Virginia,'and a.Pro- 
fessor'in the University of that State, founded'the Massachusetts 
‘Institute of Technology, Boston. Dr. Rogers has:since died, 
‘but: the {ngtitute has: ‘eiwn, ‘and ‘is now the ‘largest: scientific 
‘and technical: school i in the United-States, andone of the largest’ 
“in ‘the world. : By ‘the ‘catalogue’ of. 1892-93, the namber of 
‘students was ro60, andthe number. of teachers125. , -> ° 

An account: of tHe ‘character, equipments and work! of ihe 
‘Institute has recently been pubMshed, and from it the following 
‘facts have been obtained: . The prospectus iseillustrate@ by ‘a 
‘number of ‘fine’ pictures; three ‘of which have been sent to us for 
‘publication. ' * } 

The Institute is remaikable for the preat variety of ienes 
In it are taught the sciences and their appligations to the arts, 
the istudies being divided into tĦfirteen four-year courses, as 
follows i—(1) Civil engineering, including railroad engineering, 
highway engineering, bridge building, and hydraulic engineer- 
ing ; (2) mechanical engineering, including steam ‘engineering,” 
mill and locomotive engineering ; (3) mining engineering and 
‘metallurgy ; ; (4) architecture ; (5) ‘chemistry; (6) electrical 
engineering ; (7) biology ; (8) physics ; ` (9) general. studies ; 
‘(10) chemical engineering ; (If) sanitary engineering ; (12) 
' geology ; (13) naval architecture. Agriculture i$ not included. 

in this list, on account of ‘its being provigled for in a, State 
‘College at Amberst. 
In the four years required for graduation, it is sought :— 
(1) To make the pupil observant, discr#tnjnating, and exact. 
'*(2) To develop in him a taste for research 2nd experimenta- 
tion: of the one side, and*for active exertion on the other. 
-(3) To give him the mastery of the fundamental principles of 
‘mathematics, chemistry, and physics, whiah underlie the prece 
' tice of all the scientif& professions. —_ è 
(4) To’. equip*him with such,an amount of practizal ‘and 
‘ technical knowledge, %nd to make him so familiar with, the 
- special problems of the particular scientific profession at which 
‘the “individually aims, as to ‘qualify himeimmediately upon 
' graduation to takea place in the industrial order. 

Fhe chief and dominating feature of the Institute, Foti the 
material point of view, consists of its numerous large and'well- 
The buildings of the Institute, in addi- 

-tion to drawing, recitatien, and lecture boms and libraries, 
“comprise eight laboratories, or groups of laboratories, The 
Rogers Laboratory of. Physics, comprises seventeen separate 
‘rooms, It includes a laboratory of general physics devoted to 
‘instruction in the principles of physical measurement, a labora- 
‘tory of electrical measurements, devoted chiefly to advanced 
-electrical work ; a laboratory of acoustics, one for optical work, 
and ‘anotherfor photography. In addition to these, there isa 
. dynamo-room gnd several laboratories of electrical engineering. 

“The dynamo-room (Fig. 1) is provided with a Westinghouse 

‘engine of 75 horse-power, the sole use of which is to furnish the 
‘power to drive the plant of dynamos. This plant, besidesa 

‘number of smaller machines, Comprises a 500 light alternating 

current Thomson-H®uston dynamo, with transformers, a 150 

` light Edison dynamo, a 200 light Thomson-Houston direct cur- 

‘rent dyn@mo, a 6o light Westom dynamo, a 3 arc-light Brush 
‘dynamo, a United States 300 ampere low voltage dynamo for 
electrolytic work, and a Siemens’ alternating arcMight dynamo. 
“From time to time other large machines are temporarily? placed 
4 The wires from 
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here for purposes of study by the students,® . 
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this room are Carried to all parts of the building for experi- | nected with agteam pump, with a rotatory pump, and witt the e © 
mental purposes, as Well as for we in illumination. city supply. On the sides of the large@ank are the connections* 
e > e : for.the vagious hydraulic apparatus? in- 


. cluding apparatus for measuring the flow 
over Weirs; through various sizes. and 
shapes of orifices ; through hose-nozzles ; 
through. different sizes of pipe, with the 
sgveral varieties of obstructions that 
cccur—namely, diaphiggms, couplings, 
elbows, : T’s, bends, valves, &c. Also 
connected with the tank, or with a centri- 
fugal pump, is a®Swaingjurbine, so ar- 
ranged that measurements can be made 
of the power transmitted under various 
heads and with different openings of 
gate, 

‘The most important feature, of the 
biological laboratory of thë Institute is 
the opportumity of studying ferments, . 
fungi, alĝæ, bacteria, and other low forms 
of life. Courses are also provided in 
general biology, microscopy, comparative 
anatomy and embryology, physiology and 
histology. 

The Institute possesses a laboratory of 
mineralogy, lithology, struetur4l geology, ” 
and economic geology, bt it is neither ~ 
so extensive nor so well equipped as®nost 
of the laboratories alreadyenamed. 

A praiseworthy feature of the Insti- 
tute’s curriculum is that during the last 

term of his course every student who is a 

a zz _, Fig re-Dynamə Room. candidate for a degree spends a large 

e pi 7 , A : : 

: i l , portion of his time in the preparation 

The Kidder Chemical Laboratories are just as well-equipped | ‘of a thesis upon some chosen subject, This is always of the 
as the Rogers Laboratory of Physics., They comprise eighteen | nature of an experimental research, and may be either purely 
‘elaboratories, four lecture-roomY. a library and l 








a number of smaller ones. 3 

The John Cummings Laboratory of Mining Engi- 
neering aed Metallufgy comprises labctatories for 
milling,efor concentrating, and for smelting owes, as 
well- as for-testing them by, an assay@and by the 
blowpipe, and, -a library’ comprising the most im- 
portant literature o@ the subject. 
. The engineering laboratories comprise laboratories 
_of steam engineering, of hydraulics, a laboratory for 
testing the strength of materials, and a room con- 
taining cotton machinery. | 

The most promindMt feature of thee steam labora- 
tory (Fig. 2) is, an Allis triple-expansion. engine, 
having a capacity of, about, 159 horse-power when 
_ running triple,, with 150 Ibs. initial pressure in the 
high-pressure cylinder. , it ol l 

The laboratory also contains a 16 .horse-power 
Harris-Corliss engine, and an 8. horse-power engine 
aised for giving instruction in valve-setting. In addi- 
{ion tO these, there is a great variety of apparatus, 
including .condensers, calorimetérs, injectors and 
jectors, steam pumps, ,&c., directly connected with 
_ studies in steam, also apparatus for testing the effi- 
ciency of transmission of power and for measuringe 
the power transmitted.: e., l 
` The hydraulic laboratory (Fig. 3) contains a closed 
: tank, 5 feet in diameter and 37 feet ‚high, extendinge 
from, the basement, under the lower floor .to, the upper 





oe 
ies an 


- part. ofthe ro@m, on the second floor. This is con- ` Fis, 2—Engineering Laboratory : an Engine Test. ‘ 
-nected® with a‘stand-pipe, ro inches in diameter and , l TETERE eo n 
Over 70 feet high,eso arranged that’ the, water may. be 2 . e o 


. ` . “> s i te gos id 
maintained at any desired point, glass gauges along the stand- | scientific or technical in its abl * In many cases the, 
pipe serving to measure the height. The stand-pipe is con- | results of this work have been‘of such’ a character as toemerit ° 
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e epublication, anda sénsiderable number of sch ‘papershave ap- | elected President for the curent term. Mr. B, S. Goodrich 


peared ‘in scientific and tæhnical journals, 7 >, _ exhibited some recent additiogs. to, the eUniverfity Museum, , 
- AVhigh value if attachéd to tke thesis work; and rightly, Init | including a-specimen of Paleospondylus, a spegimen, of’ Ingris- 
the student-is placed in the attitude of an: imlependent investi- | brevicandatus, and the brain. of ‘‘ Sally,” the chimpanzée, who 
gator. ‘He.is thrown to'a large'ext@nt upon hie own resourcese| was so well known at the Zoological Gardens. Mr. Wynng 
in devising methods of:investigation and in finding means-‘of | Finch, of New Colfege, ‘read a papergon mining ; and Mr. 
overcoming’ the :difficulties that always arise in original work. | Gordon, of Keble: College, read a-peper on the effécts of tem- 
Such individual aid is given to: each stugentgas. is necessary to j perature on the incubation of eggs. yoi A ee: 
keep hint from tog great- loss of time from using wrong methods The Ashmolean Society held a-meeting on Monday,- October. 
of procedtre, without, on the other hand, ‘givifg kim ‘such | 30, when Mr. ‘A. @ Vernon Harcourt read a- paper ‘on fhe 
specific‘directions ‘as would’ entirely deprive his work’of origin- '| properties: of ferrous ‘chloride, and. Dr.-W. B® Benham one 
ality. - He thuggicquir&-a knowledge of the patience, care, and | on the effects of sedentary life on certain annelids. co 
time which itis usually necessary ‘to spend upon the experi-:| -The Junior Scientific Club seems t@ have ousted the older and 
mental solution of any new ‘and untried problem. This early | more senior Ashmolear Socie#y almost completely. . Æt the 
training of investigators: has produced excellent gesults. A | neetings of the latter, whieh offers communications of at least 
register of the’publications of the Institute and `of its officers, |‘ equal, perhaps of greater, interest than the Junior Society, the 
students,‘and alumni, between 1862 and 1882, was compiled by | attendance seldom. reaches a dozen, and of these a large propor- 

i . D ' tion consists öf ladies who are more or less directly interested 
in the lecturer. The attendance at the Janior Scientific Club, 
on the other hand, is always large, and frequently ex®eed1s fifty. 
The reason of this disparity is not easily found. Some people 
attribute it to the lesser formality of the proceedings of the 
youngeresociety, and ta the fact that smoking is. permitted 
during the: meetings. 

The Sherardian „Professor of Botany announces a course of six 
lectures on forestry, to be given by Dr. J. Nisbet, at the Botaaic 
Garden, daily from Monday, N@vember 6, tg Saturday, Novem- 
ber XI, inclusive. “s ° 


CAMBRIDGE.—The Engineering Laboratory Syndicate ask 
for a grant of £1000 to enable them to complete the buildings 
required for the accommodation of the department.. From 
private sources nearly 4 5000 have been subscribed for*the pur- 
pose, but ‘this is insufficient for the whale of the work in 
contemplation. Prof, Ewing repdrts that no less than seventy- 
four students have entered for courses in engineering during the 
i. present term; and it is very desirable that their'wosk should 
not be hampered by delay in:providing the necessary rooms foit 
their accommodation. It had: been hoped that subscriptions 
towards so valuable an extension of the scientific equipment of 
the University would flow in liberally, but-the stream of bene- 
faction seems’ for the present to have dried up. _ - se 

The scheme for examinations in agricultural science will come 
before the Senate for decision on ‘November 9.' Already a 
note of dissent has been. sounded by a well-known theological 
graduate. > T.a . $: . i 

Mr. RK.’ A. Sampson, Fellow of St, Gqhn’s, has: been’ ap- 
pointed Proféssor ot Magherfigticsat the-New@astle College of 

cience. ‘ t E aa : l 
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L’ Anthropologie, Bme iv. No. 3.—~The current: number 
contains four papers of-much interest. Dr. R. Collignon çon- 
tributes an article on the proportions of the trunk among the 

SA ; i l French, whom he dividés into three’ classes: (1) the Celts, in 
MS en ydenulic LABOA ee ' - 1% sense in which'Broca used that term, that- is jo say, a short, 
, p dark, brachycephalicand mesorhine people, such as thosé found 

Prof. W. R. Nichols, and has, been brought up to date by the | jy Auvergne, Tiwon, and the cenie of. France generally; (2) 

late: Prof. L. M. Norton and Prof, A. H. Gill, The nai ae the'tall, fair, dolichocephalic Kymris, foufid in the north-eastern 
cludes-books, pamphlets, reports, contributions to periodicals— | or Belgic departments of France‘; and (3) those'who are really 
everything, in fact, except contributions to daily mewspapers— | cross-breeds, ` The measures of the trurik are five im nitaber :— 

made by the the teaching staff during their connection with the (1) The total‘ height, im the ‘sitting position, from the inter- 

school, and by students during their connection with the school | olavicular notch to the seat: (2) the: maximum bi-acromial 

and in after life. ° As Prof. Gill remarks, no.truer index of the diameter; (3) ‘the aime nomen ‘diameter ; (4) the 

value of an educational institution can be found than the work | maximum biiliac diameter (8) the maximum bi-trochanteric 

which its alumni have done and are doing,.and when we say') diameter: °The- following “measures of the thorax gte also 

that the total aumber of titles of. communications given in the | taken: (1) the distance from the. superior border of the clavicle 

list is nearly 2,900, thirteen humdred. of which have been added'| to the inferibr border òf the false ribs, measured ’on a pérpen- 

® since 1888, it will be agr eed that the- system of training atthe | dicular line passing over the’ nipple ;- (2) the ‘trarisversé width, 
Massachusetts Institute of Technologygis one that gives a love an@ (3) the antero-posterior width, at the height ofthe nipples ; 
investigation to the stugents ; and to thé man of science this (4) the fircumference just ‘bélow the nipples; (5) the ‘circum- 








A desire to extgnd natural knowledge should be the end and gim | ference about 3 c%. below the nipples. Observatidns were 
of all scientific edecation. | made og sixty Celts, seventy Kymris, and eighty Celto-Kyintis. 
> > z —m~— | It appears that there is a regul@ gradation between the three 
i l RI AT classes. Among the brachycephalic Celts, the trunk and thorax 
Sy UNIVE ee o o ray pe. TIONAL | are shorter than amongst the dolichocéphalic: Rymri,*wheéreas 
- e"o” : Pe Jan in all other respects the measurements of ‘the Celt exc8ed'those 
y . - DXFORD.—Àt a meeting. of- the Junior. Scientific Club, on | .of the Kymri.: The pedple cf mixed blotd occupy’an inter- 
°* Friday, October #7, M? M. D. Hill, of New’ College, ‘was l” mediate position. When the total height or thé lengtheof the 
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trunk is taken as a stand&rd, “the same general results are 
obtained, bug the length of the torax as compared with that of 
‘the trunk is greater In the Cel& than in the Kymri. A com- 
paron with simila» measurements of various races of Tunis, 
‘negroes of the Soudan, and a single bushman, leads the author 
@ the-conclusion tleat in any given race ajl th® measures of the 
‘body increase in.absdiute length and diminish in relative length 
as the stature increases®and vice versd.—In a paper on the 
‘Matriarchate in the. Caucasus, Maxime Kovalevsky adduces 
facts which tend to prove that the ancestors of the 
inountaineersgvho live in tke high.valleys of the Caucasus at the 
present time practised what Morgan and Fison have called 
“croup marriage.”-—Dr, H. Ten Kate gives an account of his 
researches in Malaysia and PolynesiZ% during a scientific mission 
promoted by the Royal Geographjcal” Society of the Netheg- 
lands, in the course of which he examined 999 Malaysians of 
different races, and 314 Polynesians, The predominant colour 
of the skin among the Malaysians is brown and dark brown, 
while among the Polynesians it is light brown and yellow. The 
Malaysiagss have geerally wavy or curly hair, but straight hair 
is a characteristic of the Polynesians. The Malaysians are 
mesocephalic; the Polynesians brachycephalic. Among the 
Malaysians the nose is concave or relroussé while the Poly- 
nesian noses are straight and aquilid® in about equ&l propor- 
tions. As regards stature, the Malaysians are below middle 
height and the Poiynesians tall.—Dr. P. Topinard gives an 
interesting account of Anthgopology in, the United States, 
where the subject has received so much attention during the 
last few years. The question“of the antiquity of man in North 
Amefica is disc&ssed at some length, and the general conclusion 
arrived at is that it does not exceed 15,000 years. Dr. Topinard 
proposes to continue the examination of American questions in 
future numbers of L’ Anthropologie. 


Bulletin dé UAvadémie das Sciences de St. Pétersbourg, New 
‘Series, vol- iii. No. 3.—Preliminary report on the results of the 
archeological expedition to the Orkhon River, by W. Radloff, 
‘The rufns of Khara-Calgasun, tle old city of the Uigurs, close 
by which lie the ruins ofa palace of the Mongol Khans, have 
heen explored, as also the Tiikiie monuments in the valley of 
‘Tsaidamin-nor. In the monastery of Erdeni-dsu, about 27 miles 
‘south-east of Kosho-tsaidam, and 20° miles south of Khara- 
balgasun, the expedition has discovered several stones, covered 
with Mongolian, Tibetan, and Persian inscriptions which, in 
‘Prof. Radloff’s opitfion, prove that the old town of Karakorum 
stood at this spot. Thig position would agree with the Chinese 
indications which giye to Karakorum a fosition of 100 Z ‘south 
of Ughei-nor. e Many maps, plans, photographs, and casts of 


` inscriptions have been brought fh bythe expedition.—#Reports 


T4 


of MM. Clements, ‘Dudin, Yadrintseff, and Lewin, relative 
to the same expedition.—Photographic spectrum of Nova 
Auriga, a9? observed at Pulkova,*by A. Belopolsky. Full 
details of the: observations and measuremegts made on the 
photographs are given.. In his conclusins the author considers 
an eruption of the star as not probable, and concludes in favour 
of o Upeo on p! the spectra of two or more bodies in the 
spectrum of the Nova.—On a group of peculiar rocks brought 
from the Taimyr-Land by A. Middendorff, by Dr. K. Chyust- 
schaff.—Onea new species, Felts pallida, from China, by Eug. 
Büchner. The:species is near to Felis chaus, Güld., but par- 
tially differs in cologation, as also in the length of the tail, The 
Specimens described were brought in by Przewalski in 1884 
from the south. Tetung ridge in Gan-su.—On the state of the 
basin of the. Black Sea .during*the .Pliocene Age, by N. Andru- 
soff. The following conclusions are arrived at; The now deep 
part of the Black Sea remained submerged since the Sarmatian 
epoch, and was covered with brackish lakes of the Caspian type ; 


` ‘however,it was separated from the Mediterranean Dy a continent 


-whicl? occupied the place of the Archipelago and the Aigean 


Sea. This continent was submerged, and a coffmunication be- 
tween the Mediterranean and the Black Sea was established at 
a.very recent epoch, when the Black Sea already had its present 
shape.—On the’ differential equation of Lamé-Hergite, by E. 
Brioschi,—-On the Perseids observed in Ryssia in 1892, by Th. 
Bredikhin. - Observations, with the view of determining the de- 
crease of the inclination of thg orbits of the meteors, ineproportion 
to the time-interval from August 10°5, have been. made through- 
out the duragon of the shower at Moscow, Pulkova, and a place 
in @he district of Kineshma. AH observations, including 339 
meteors, are emkodied: in seven lists, or charts, published in 
full. Thè radiant has been deduced from each chart separately, 
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and given for eighg different dates, from July 29 to Augugt 29. R 


The surface of radiation has a circular form,®it$ diametey having* 
a length of nearly 45°, and the radian? point really. suffered dis- 
placement.—On the embry@nal development of the birch, pre- 
liminary communication, by S. Nawaschin. It has two phases 
in common with the development of the Casuarine, which 
therefore cannot be separated from other Angiosperms. : They 
are evidently connected, through the birch, with the lower 
Angiosperms (Apé@tal@).—-On the representation of the daily 
change in the temperature ‘of the air by meaws of Bessel’s inter- 
polationformula, by H. Wild. Critics of conclusions, opposed 
to those of the author, and arrived at by Dr, Paul Schreiber, 
director of the Chemnitz Meteorological Instit®e. 
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SOCIETIES AND ACADEMIES. 


LONDON, . q 


Entomological Society, October 13.—Henry John Elwes, 
President, in the chair.—-Mr. R. Adkin exhibited two Leucania 
vitelliza’ and one L, extranea, taken in the Scilly Islands, in 
August 1893.—Mr. R. South exhibited a specimen of Polyom: 
matus boticus, and'a number of varieties of Chrysophanus'phiaas, 
captured in Kent, in September last, by Mr. Sabine ; also a 
curious variety of Argynnis euphrosyne, taken in Lancashire in 
May 1893); a pallid variety of Vanessa urtice,gtakéen in Mon- 
mouthshire, in July 1893; anda 277iphena prenuda, the right 
wings of which were typical, and the left’ wings resembled the 
variety énzzba, caught at sugar, in Dovedale, Derbyshire, in 
July 1893.—Mr. G. H. Verrall exhibited a specimen of the 
Tsetse (Glossina morsitans)’ and also one of the common 
European‘allied species (Stomoxys calcitrvans). He also exhibited 
å specimen of Hematobia serrata, Dsv., which hes tated was not 
uncommon’'on cattle in England, but ‘believed to be harmless ; 
while in North America the dreaded ‘* horn-fly ” is said to be the 
same species.—Mr, Elwes exhibited a larva which he had found 
three days previously under stones on a moraine, apparently 
quite destitute of vegetation,in the Austrian Tyrol, at an elevation 

‘óf about 7000 feet. He remarked on the number of Alpine butter- 
\flies, ‘some of them in fresh condition, which*he had seen whilst 

chamois-hunting in the Austrian, Tyrol during the last week, and 

hæ suggested that’ in such a fine autumn as the present one col- 
_lectors might find ,more novelties among the larva of, Alpine 

species than in the summer.+Col. Swinhoe read a. paper 
' entitled “ʻA List of the Lepidoptera of the Khasia Hills ” (pt. 2). 
. The President said he thought all entomologistg would be grateful, 
‘to Col. Swinhoe, Mr.‘Hamipgon, Mr.’ Meyrick, and ‘others for 
! the work they ‘had recently been doing in gescribing'thé moths 

of India ; but as‘the district of the*Khasia Hills was: probabty 
‘ richer in spéciés than any othergpart of India,‘ except ‘Sikkim,’ 
and new species were being received almost daily, it, was impos- 
, sible to make any list Ggmpleéte: Mr. Jacoby, Mre McLachlan, Mr., 
' Jenner Weir, and Col. Swinhoe ‘continued thé discussion.—Mr.’ 
‘KE. Meyrick communicated a paper entitled ‘‘On a Colfection of 


! Lepidoptera from Upper Burima:”’ The author stated that the 


‘species’ énurnerated in the paper were collected’ by Gurgecn- 
Captain Manders whilst on active servige in the Shan States and 
their neighbourhood, shortly after the British annexation of the 
territory, A discussion followed, in :which the President, 
Surgeon-Captain Manders, and Col. Swinhoe took part. 

s 


PARIS, 


- Academy of Sciences, October 23.—M. de Lacaze-Duthiers 
In the chair.—Observations of Brooks’ Comet (1893, October 


16), made at the great equatorial of the Bordeaux Qbservatory, | 


by MM, G. Rayet and L. Picard.—-On the movements of the 


surface of the heart, by M. Potain. . The object of this investi- ` 


gation was to obtain the interprétation of the cardio-pulmonary 
sounds resulting fromthe moygments communicated to the lung 
by the heart, and the local inspiration’ phenomena produged by 
i these movemerts, The movements were recorded by an instru- 
.ment capable of tycittg ‘simultaneously at several points ofghe 
surface the displacements ingll diréctions. From these traces 
‘the actual trajectories of the points were co strucfed, the points 
being five taken qn the accessible suyface of the ventficlée Of an 
‘animal with an open chest: The general movement thus indi- 
cated is, during systole, a rapid retreat of the surface andan 
equally rapid translation to the right; this is, in fact, the well- 
known torsionalenotion; At the end 6f tĦe véntricle, the retreat is 
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* of djastole,. the whole wall rapidly collapges; it then rises, 


eslowly at first, as the blood gradually enters theeventricle, and 


then rapidly, when the stole of the auricle takes place. On 
comparing these trajectories wath tfe sounds heard in man and 
sometimes also in animals, it is found. that*their amplitude is 
greatest where these sounds are most intense arfd frequent, that® 
their direction is that calculated to produce upon the lung a 
rapid aspiration during systole, and that the rhythm of the sound 
is itself in correspondence with the varéatiams of speed of the 
movement. The selation thus discovered solves a complex pro- 
blem of auscultation.—QObservations of the new cOmet Brooks 
(1893, October 16), made at the Paris Observatory (west 
equatorial), by i. G. Bigourdan.—On certain families of gauche 
cubics, by M. Lelieuvre.—On the kinetic interpretation of the 
function of dissipation, by M. Ladislas Natanson. — Determina- 
tion of the velocity of propagation of an electric disturbance along 
a copper wire, by means of a method independent of any theory, 
by M. R. Blondlot.—Analysis of a-vanadiferous oil, by M. A. 
Mourlot. This oil, of slight density varying between 1°15 and 
1'20, is of a fatty appe&range, and contains 51°52 per 
cent. of volatile matter. The percentage of hydrogen is much 
lower than that of the vanadiferous oil recently discovered in 
Argentina by Mr. Kyle, and carbon and nitrogen show a larger 
percentage. The most interesting feature of this oil is the 
presence, in the ashes, of a large proportion of vanadic acid in 
the shape of alkaline and metallic vanadates. It also occurs 
free in this oil? and may be extracted by .washing with am- 
moniacal water. A quantitative analysis gave. a. percentage of 
0°24 of vanadic acid in the oil, and 38°5 ‘per cent. in the ashes. 
As the oil is abu#fdant, some important applications of vanadium 
may be looked for if the propertiés of. the metal are found to be 
commercially valuable.—On, the. perfume of the violet, by MM. 
Ferd. Tiemann and P. Krüger. : This is-an account of the suc- 
cess so far obtained in the analysis of the perfunié-oil contained 
in the fresh flower Of the violet or the dry root of the iris, and 
its synthesis from lemon-juice.——New synthesis of erythrite, and 
synthesis of an isomeric erythrile, by M. G, Griner.—Influence, 
of organic solvents upon rotatory power, by M. P. Freundler,— 
On certain chemical conditions of the activity of brewers’ yeast, ' 


by M, J. Effront, elt was found. by a series of experiments that}. . 


various kinds of yeast, after treatment with gradually increasing’ - 
quantities of ammonium fluoride, acquired a very considerable 
fermenting power, estimated at-about ten times that developed 
before’ this tyeatment.: It-also imparted propérties which some 
physiologists had upto now considered as the privilege of certain 
species, —On the propagation of the Pourridié de la Vigne by slips 
and graft-slips ‘pfaced in sand ‘‘in stratification,” by M. A. 
Prunete The storage of grafting slfps in moist sand for the next 
sqason encourages th® crowthof small fungi upon them, which give 
rise to a fatal disease of the vine,—On a dislocation in the shape 
of a mushroom in the Alps of Haute-Savoie, by M. Maurice 
Lugeon.—On a halo observed gt Créteil, on October 22, 1893, 
by M. Geerges *P8uchet.’ ° , 


ia GÖTTINGEN. 


7. Roya] Society of Sciences.—The following papers of 
scientific interest appeay in the Nachrichten of July to Sep- 
tember 1893 :-— 

July 26.—E., Ehlers: On, the morphology of the Bryozoa. 
W. Nernst : Dielectric coefficients and chemical equilibrium. 
W. Holtz : On direct impressions of magnitude in artife 
cially induced optical illusions. W. C. Röntgen: On the 
influence of pressure on the electric conductivity of flectrolytes. 

August 2—0. Wallach: On compounds of the camphor 
series. W. Voigt: Observations on rigidity under homogeneous 
deformation® Also, on an apparently necessary exten- 
sion of the theory of elasticity, W. Meyer: G. F. Grotefend’s 
first announcement of his desipherment of the cuneiform 
character, - 


: è 
. AMSTERDAM. J i 

Academy of Sciences, September 3@— rof, van de Sande 
Bakfluysenin the chair.—Mr.eBakhuis Roozeb6om described the 
method for the detegmination of oxyg@n dissolved in water studiet 
by Dr. Royn. This®method unites simplicity and accuracy, and 
can be executed outside thefaboratory. Its ufe in hygiene was 
indicated by two series of researches, the first aiming at the de- 
ternfination of the quantity of pure water necessary to im- 
prove that of the canals gf Leyden, whilst the other concerned 
the ahalysis of the oxygen in different parts of the water- con- 
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ducts in Arnhem, in view of the @orrosion of the iron tubes. 
—Prof. Schoute treated on seetions and projections of tessaract 
and hexadecatessaract.—Prof. Korteweg dealt with the classi- 
fication of the curves of the third class orethe third order,®and 
a graphical representation of the totality of these curves and 


‘their division: iff thrge tribes by the poins of a plane, eve 


point representing all the projective and feciprocalgtransforma- 
tions of the same curve. > a: 


. Netherland Zoological Society, September 30. — M. 
Hubrecht in the chaig.--M. van Wyhe ‘contributed a paper on 
the ventral nerves (ventral roots) “of Amphiomis. ith the 
help of Golgi’s method the authtr was able to state’ that the 
ventral nerves are furnishes with true terminal organs, Retzius 
not having succeeded toe observe them. The author ther dis- 
@ussed the question as toevhy the ventsal part of the motor 
nerves lies within the myotome, and not, as with the dorsal 
part is the case, at its medial side. Finally, the same author 
pointed out that in Amphioxus the ventral nerves contain 
sensory nerves also.—M. J. T. Oudemans exhibited specimens. 
of Alytes cbstetricans, taken by him for the first teme in the 
Netherlands, viz. near Valkenburg (Limburg).—M. Horst 
exhibited a new gigantic European earthworm, obtained near 
Arcachon, (France), andgwhich he referred to a new species 
(Allolobophora Savignyi). The same author observed the 
larva of a dipterous insect within the mouth ofa Perichzta from 
Java.—-M. Hoek made remarks on the spawning of the Anchoyy 
im the Zuiderzee. Amother comn®unication from the same author 
contained an account of trawling experimen in the North Sea. 
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‘ . DR. WERNER VON+SIEMENS. 


Personal PE A af Werner von bean Trans- 
lated by W. C. Coupland. (Asher and Co., 1893.) 


ERNER VON SIEMENS was a representative 
maneof this nineteenth, centfry, the century in 

which “the art of directinẸ the great sources of power 
in nature for the use afd convenience of man” has been 
more studied and applied *than ih any other, we were 
almost saying than in all others. And no other century 
has produced quite such a man-~a man in whom the 
ability to apprehend the secrets of nature was united 
with theability to apply them to industrial purposes. Many 
circumstances combined to favour him, both of aper- 
sonal and public character. His father was evidently a 
man of strong common sense; hi$ mother was 1efined in 
her tastes, cultured in her mind, and devoted to her 
children. The children were fortunate in having such 
parentseto guide and watch over then’. At that time, as 
now,, first-rate schools and colleges existed throughout 
what now forms the German Empire, and in these a 
good mathematical and scientific education was to be 
obtained, which was taken advantage of by the 
Siemenses, both as boys and young men. Another 
matter which was specially ‘favourable to Werner 
Siemens was his military training ; regular drill,‘strict 


* discipline, endurance, and implicit obedience, learnt and 
practised in his own person, helped to make a man of. 


him. Besides this, these young men were born just at 
the right time, if we may say so, to take advantage of 
the recent discoveries in, and formulation of the prin- 
ciples of, the natfral sciences of heat and electricity and 
magnetism. These sciences were at that period in the 
active, nascegt slate. Galvani and Volta, Gauss and 
Weber, Oersted and Faraday had set the world yonder- 
ing, and themselves, the philosophers, thinking, analys- 
ing, and systensatising, and the men of imaginative 
minds, the poets of industry, inventing. Great dis- 
coveries had been made in formes days, but these were 
in the realms of the Cosmos ; they were not suitable for 
application to the daily uses of men, and were not, as 
those were, startling and impressive. 

One of*the first applications of electricity was to 
electro-plating, the covering of the baser metals with a 
thin layer—almost a film—of the nobler metals, And 
when in 1842 Werner Siemens applied for and obtained 
a Prussian patent, no process of galvanic gilding or 
silvering was known in Germany. He tells us that he 


. had experimented with all the gold and silver salts known 


to him, and besides the hyposulphites hagl also found 
the cyanides suitable. The use of the Jgtter had been 
made and patented by the Messrs. Elkington of Bir- 
mingham, so that a patent was only granted to Werner 
His brother William was 
despatched to England,.where hé took out a patent 
which he succeeded in gelling to the Messrs, Elkington 
for £ 1500, and this money helped the young men on 
theif road"to ind&pendence and fame. 

Whether it is that the minds of those engaged on the 


nature to industrial purpéses are ngcessarily tusned ° 
towards the measurement and regalation’ ‘of thes2 forcess* 


we would not say, but “meters and governors seefh to 
giave a special Jascinatiog for them. And. so it was with 
“these men. The problem. of the regulation of the steam- 
engine seems to have proposed itself to.the mind of 
William ; both @rothers, however, were engaged i in its 
solution, awd the differential regulator ®r chronometric 
governor was the result. | 

In the work we are reviewing thefe are ew dates, but 
fortunately Dr. Pole’s “Life of Sir William Siemens,” 
and the scjentific fand technical papers of the brothers 
themselves, already published by Mr.John Murray, supply 
these. Quoting then from a paper by C. William Siemens 
on the progress of the electrig telegraph, we find that 
“in the year 1845, when the practical utility of electric 
telegraphs had been demonstrated in England, several 
continental governments had , determined. upon their 
establishment.” A Royal commission was appointed 
in Prussia, of which Dr. Werner was the most, active 
member. They favoured an underground system, and 
charged him to institute experiments. 

Here we stand on the threshold leading 6. and 
opening up on, one of the greatest achievements of modern 
days. The underground system was only a stepping- 
stone to submarine telegraphy, and was not in itself a 
permanent although a temporary success. But there in 
Germany just at this time something was wanted, and 
here in England it existed ; and these two brothers— 
the elder there, the younger here—were the means of 
completing the circuit, In the winteg of 1844~45, “I 
recollect well seeing the first specimen of gutta-percha 
exhibited at the Society of Arts, I think by Mr. Mont- 
gomerie. 
which I warded to my brother, Dr. Werner Siemens. 

. I sent him this piece of gutta- “pergha i in order that 
he night try whether it Was not superior to india-rubber 
for insulation purposes. He did so, afd after some time, 
having procured for him at Qis request a further supply, 


. he made experiments, and in the course of about twelve 


months he'proposef to the Prussian Govtrfiment the ae 
of gutta-percha for insulating telegraphic land wire.” 
Dr. Werner constructed a screw press, by which the 


-heated gutta-percha was cohesively paessed round the 


copper wire under the application*of high pressure ; this 
was well insulated, and permanently retained its insula- 
tion. And so, just at the time that it was wanted, a 
substance hitherto unknown came to light ! 

In the “summer of 1847 the first long subterranean 
wire from Berlin to Grossbeeren was laid, and the tele- 
graph commission had under,considemtion ghe employ- 
ment “both of the wires coated with gutta-percha by 
pressing, and also of my dial and printing telegraph in 
the telegraph system aboug to. be introduced into Prussia.” 
On OctobereI2, 1847, the factory of Siemens and Halske 
was started, bug Dt. Werner still retained his military 


-eommission. In June, 3849, He requested his’ disch8rge 


from the military service, and soon efter®also resigned 
his office as technical managér, of the PrusSian State 


telegraphs. 
We are not attempting in any detail to survey,the 


problems ‘connected with the application of the forces of l whole field of Dr. Werner’ von Siemens s activity ; we are 
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simply dr@wing attentiot® ®% „the most prominent Jand- 
marks which maf be used as points from which to- carry 
outy the triangujation, "and as stations on which to set'up 
‘the. necessary delicate instfuments of observation. Dr. 
Werner von Siemens was a retfarkable man ;' he had a 
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most successful career; he left indelible marks on the : 


progress, both scientific and industrial, of his day, and 
‘there are lessons to be learnt from his work, and from 
‘his systems and methods. $ 

Let us rest hereagmoment. This factory was just the 
very’ thing tht was required at thè time. The two 
members of the firm were—the one, Dr. Werner Siemens, 
‘a man possessing clear scientific views of natural forces 
and phenomena, and an inventive mind ; the other, Mr. 
Halske, a man thoroughly acquainted with mechanics, 
the use of machines anc togis, and possessing the ‘skill 
to make, and to teach- others how to’ make, delicate 
mechanism. ` There was, a demand in Germany, in 
Russia, i in England, and elsewhere, for what they could 
make; ‘their work was thoroughly to be relied upon, and 
orders strgamed i in on them. l 

Dt. Siemens says somewhere in this volume that every- 
thin@ he has done for natural science has been due to a 
claim made upon him ‘by applied science. It' was theab- 
solute necessity under which he was to ‘make accurate 
measurements that set him to work to invent ‘an ‘exact 
Standard of resistance, possessing which he was after- 
wards able to elaborate a rational method for testing the 
electrical:condition of ‘submarine cables. Previously to 
this, Jacobi’s standard, which was a'determined length of 


copper wire,of a determinéd section, was used at the: 


Berlin factory, bet copies of these standards were found 
to differ so much that Dr. von: Siemens set to wotk to in- 
troduce a standard of his own.’ In revolving this matter 


. in his mind he came to the conclusion that “it was both 


desirable and convenient to be able to ‘combine a definite 
geometrical noon with the unit of résistance.” He there- 


fote uged mercury,t the only metfI fluid at ordinary tempera- 
„tares, whose resistance Cannot be affected by molecular 


variations, made a series of important experiments, and 
finally having defined his unit as a metre length of mer- 
cury of a° square millimetre ection af o° C., he sent copies 
of his gtandard to physicists and’ telegraph engineers 


“suggesting their use in determinations of resistancé. .We 


refrain*from er@ering into a discussion as to the relative 
values of units, whether Weber’s absolute unit, the B.A. 
c.g.s. unit, the ohm, or others ; the main point-is that Dr. 


von Siemens wanted a clearly defined unit, he had found 


the absolute necessity for it in his electrical work, and 
now possessing it he was able to press forwatd to other 
achievements. Here was a decided step in advance. 
Measurements wMich had previously been variable were 
now uniform, tests which formerly could not have been 
made could now be applied,and work which was formerly 
carried on more or less by, rule-of-thumb, could esw be 
done with a certainty of result. 

We have referred to submarine eiaa as one of the 
great achievements of thfs centyry, and the brothers Sie- 
mens, Werner, Welliam and Carl, have taken a share in 
it. Almost every submarine cable of importance has been 
shipped from the Thames. The first tentative efforts 


'weše made in as and the final successful results 


have been achieve bere’ CaBle-laying is now one of the 
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scientific arts, and our author ‘has, had a lərge share in 
making it so, He eet, ° 

We are here brought face to face-with the two-sides-of 
the question, the. scientific and the- technical, and ‘at, the 
same time “with two ‘national characteristics, the cont. 
bination of which has, producedgthese result : English 
enterprise, German invéstigation, And’ there is yet 
another link in this chain of events;- which it is difficult 
to see how we could have done Avithout, the@inally unsuc- 
cessful but at the time needful’ and ‘useful practical ex- 
periment of undergrouad cables iñ Prussia. “ My friend 
falske ” .. “was the/first to encqunter these pheno- 
mena.” “Halske found, first of all, that with shorter 
lines our self-interrupting indicator telegraphs acted with 
much greater speed than corresponded to the resistance 
of the line. When communication: Between Berlin and 
Cöthen had been established, a distance of about 95 
English miles, the giving apparatus ran with double 
velocity?whilst ther ecefving apparatus stopped altogether. 
‘This at the time inexplicable phenomenon occurred the 
earlier the better the lines were insulated, which inducéd 
Halske purposely to impairethe. insulatjen of thé line by 
the addition of artificial watery by-passes.9 ” “When the 
underground line had been extendéd to- Erfurt, ‘Halske’s 
watery by-passes were no longer sufficient. But, mean- 
while I had become convinced that the peculiar behaviour 
‘of the underground wires could only be” ascribed to the 
electrostatic charge already observed at the téstings in 
the factory, the wire namely forming the inner, the damp | 
soil'the outer coating of a Leyden jar.” “ The very: sur- 
prising and disturbing phenoména of electrical charges 
in underground conductors required thorough study. 
Further, it was necessary ‘to establish a system for‘the 


-determination of the situation of faults in the conduction 


“and insulation of. underground wires by measuring .cur- 
rents at the end of the wires. The uncertainty of the 
measurements of currents Jed to the neteasity of replac- 
ing tham by resistanceemes%Ssurements, ind thereby to the 


‘setting up of fixed reproducibJe standards of resistance 


and scales of resistanee. For this pwtpose the methods 
and instrumentg for ctirrerit and resistance measurements 
had also to be impræed and adapted for technical use ; 
in short, a whole series of scientific problems had cropped 
up, the solution of which was called *for by technical 
neegs.” 

And so later on, when ike actual Sreblenis of submarine 
telegraphy had to be solved, Dr. Werger took his share 
‘in their solution all the more ably because of the ex- 


‘perience he had already gained, and of his system of 


studying the science on which the art was founded. 
His narrative, especially in this connection, is full of 
adventures, not unaccompanied with danger, the descrip- 
tion of whieh is always interesting and often graphjc. 

The lessongf the life, of which a few personal recol- 
lections are given in this volume, appears to be this: Find 
out the work you were sent here to do, and do it with 
your migkt. All the work that has to be done is not 
great work, but may be good work for all that; it may 
not lead $p honour and fortuyg; but it has to be done, 
and if you are the one who has to do it, do it well. 

Dr. von Siemens had a work to do $ it matters litle, it 


‘seems to us, whether others were engaged on the same 


i work or not; he did his share. 


As to.who the person is 


om 
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that first made a particular digcovery is often a difficult 
question to settle ; itis, afterall, perhaps a matter of ac- 
cident, or shall we Say rather a matter of gift. But the man 
who follows his gyiding gtar, and‘ts Jed by it to honour, 
and succesg, and fértune, is one whose example others 
may well follow, even tfough it may not lead those others 
there. A great work or a very little work has to be done ; 
set to work apd do it. There is your ghiding star shining 
clear and bright ; follow it. «There may be bright scintil- 
lations to the right ands left ; they may be merely zgnes 
fatuis or they may be othér men’s guiding stars ; they 
have nothing to do ‘with you. You may have to’ work 
hard, but any way try to work wisely ! 
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IRON ORES. 


The Iron Ores of Great Britain and Ireland, By 
J. D. ‘Kendall, F.G.S. With numerous illustrations. 
(London: Crosby Lockwood and Son, 1893.) 

Ą THOUGH numerouseworks ‘relating to mineral 

deposits of particular, fistricts have appeared at 
differant times, besides larger treatises dealing with the 
subject generally, such as the late John Arthur Phillips’ 

“ Ore Deposits,” the want of a systematic account of our 

present knowledge of the origin and occurrence of British 

iron ores,'and of the meahs of working these ores, has 
long been noticed. This want will be supplied by the 


volume under consideration.e The author is a mining 


engineer of thirty years’ experience, and he has been 
able to supplement a careful study of the available litera- 
ture by unpublished information derived from his own 
observations. The result is a volume that will prove of 
substantial value as a work of reference to all interested 
in the iron industry of this country, more especially as 
the published information gan only*be found by a la- 
borious search through the volames of the Journal of the 
Iron and Steel Institute, and of the Transactions of other 
societies. ° l l 
. Mr. Kĝndall has broken’ up “bis volume, ‘which 
covers 430 pages, into four parts. Ip thefirst, he gives 
some interesting information regarding the early working 
of iron ores, of which there is indirect evidence in nearly 
all the valleys of the Lake district. The presence of 
Roman coing, some of them as early as Trajan, foundin 
heaps of iron cindér in Sussex and near Monmouth, 
proves that iron vas made at a very early period from 
the red and brown oxides. Indeed, it is possible that 
these beds were worked ate an even earlier period, for 
flint flakes and rough unturned pottery were found by 
Boyd Dawkins on the surface of a slag heap near Battle. 
In the second part, the author discusses the, geological 
position and mineralogical characteristics of iron ore 
deposits. The third section deals with the age and origin 
of the deposits, and the last describes the method of 
searching for and working iron ores, with ysefuf in- 
formation on working costs, selling prices, and conditions 
of leases. i 

The author’s task is not® light one. Within fhe limits 
of 430, pages to degcribe even the main features of the 
long® lest of mines which give the United Kingdom 
(1891) its 12,777,689 tons of iron ore, valued at £3,355,860 
at the pit’s mouth, is by no means éasy.’ With the aid of 
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forty-one illgstrations and five foldings plates, he ‘has,. 


2 ip 


however, been enabled to compre$s a layge amount of 
information within a compafatively small compass, the 
g/alue of the descriptions being increased by the insertion 
of bibliographies for each district. ; 

As would naturally be expected, all the ores noticed in 
the volume are ndt tréated with equal fulness, preference 
having keer given to those of the greatest commercia: 
or scientific importance. It is to be regretted that the 
great lode of Perran, near Truro, should Mave been dis- 
missed in a single line. The late Sir Warington Smyth 
made many attempts to introduce this curious deposit to 
the notice of ironmasters, and it has formed the subject 
of numerous important memoirs.. The most interesting 
descriptions given by Mr. Kendall are perhaps those re- 
lating to the district with which he is specially acquainted 
—the hematite district of West Cumberland and Fur- 
ness, a district which has received less attention from 
geologists than any other of. equal importance in the, 
British Isles, The ores are of special value fog the part 
which they play in admixture with the poorer qualities of 
ironstone, as well as for the production of Bessemer “pig- 
iron. So irregular, however, are these deposits that the 
boring-tool may easily pass within a few inches of.a mass 
worth thousands of pounds without discovering a trace 
of it. There can be no doubt that the acquirement of 
an accurate practical knowledge of these irregular de- 
posits, of which the surface tells no tale, is the most 
difficult subject with which the mining engineer has to 
deal, and yet in.many cases the difficulty, is entirely 
ignored, with the result that the cost œ exploration is 
enormously increased. l 

The chapter on the ironstones of the carboniferous 
rocks contains little that is new, the bulk of the informa- 
tion being contained in the “ Memoirs of the Geological 
Survey.” The analyses given relate toe the iron ores 
collected by S. H. Blackwéil, and the author might. with 
advantage have mentioned the fact. The formation of 
this collection marked an epech in the history of metal- 
lurgy, for, notwithstanding the magnitude of the interests 
involved in the iron®and steel industries, no sy$tematic 
collection.representing the workable ores of the kingdom 
had been made. until the Great Exhibition of 1851. The 
want was then supplied by the liberal efertions òf Mn 
S. H. Blackwell, a Dudley ironmasfer, who, after the ex- 
hibition, presented this extensive and interesting series to 
the Museum of Practical Geology, munificently placing a 
sum of 4500 at the disposal of Dr. Percy towards defray- 
ing the cosfof their analysis. The results were subse- 
quently published at Government expense in the 
“Memoirs of the Geological Survey.” ® ® 

The perplexing and fascinating subject of the genesis 
of iron ore deposits is treatetl by the author with great 
fulness, and his conclusions deserve attentive considera- 

tion. He brjngs forward a large amount of evidence 
in support of thegviews propounded by Sorby and py 
Hyddleston that the ores pf Cléveland and, Northamp- 
tonshire were produced by the replacement ofan ordinary 
limestone, and extends the theory to all deposits 
occurring in the secondary rocks. The source of the irgn, 
he believes, may have been in the clayg, with which all 
these deposits’ are closely’ confected. In the casé of 


the red hzematites, he is of opinifn that the most Wkely® » 
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..soufrce’ of the jron is to be found in vdicanic emanations 
“of ferric chloride, a teory that appears more ingenious 
than sound.. The author edoe$ not. appear to have con- 
sulted the writings of recent foseign workers in this field. 
A study of the memoirs of R. D. Irving, . Kimball, 
Van Hise, and H: V. Winchell, on the genesis’ of 
American iron ores, might have influcéd him to modify 

some of his views. E ® . 
The author’s remarks on the value of geology to the 
mining engin®er deserve attention., It is undoubtedly 
of urgent importance for, the economical utilisation of 
the iron ore resources of the kingdom, that thoge entrusted 
= with the management of mines should have a more ex- 


» tended knowledge of the nature of irregular deposits 


than is too often- the cage. In these days of technical 
education, it is surprising to‘see money wasted in search- 
ing for these deposits in situations where some know- 
ledge of stratigraphy would have shown that there was 

_ no chance of finding them.’ .It is surely not too much to 
ask tha{, mineral explorers should understand the 
‘elements of gheir work. BENNETT H. BROUGH. 
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* OUR BOOK SHELF. 


The Shrubs af North-Eastern America. By Charles S. 
Newhall. 8vo, pp. 249, with 116 woodcut figures. 
(London: G: P. Putnam’s Sons, 1893.) - 

THE author of the present volume had previously written 

a similar book on the trees of the same region, which he 

defines as “Canada and the United States east of the 

Mississippi and north of, the latitude of, Southern Penn- 

sylvania.” ‘Thig region is peculiarly rich.in ‘both trees 

and shrubs, most of which are Hardy and ‘will flourish 
in this country; and, as a matter of fact, many are 
familiar here'in cultivation. ‘Therefore a-work of this 
' kind appegls to amateurs on this: side of .the Atlantic as 
well asthe other, and, although an unpretentious produc- 
tion, we can recommend it as a useful aid to those 
interested in ‘the subject, espgcially to such as already 
possess some g@neral’ knowledge of* shrubs. ' The de- 

Scriptive part is as free from technicalities-as it could well 

be, and intelligible to anye person whose knowledge of 

botany does not go beyond the veriest rudiments. , The 
figures are férethe greater§part merely ‘outlines, and so 


far accurate; yet hardly sufficiently detailed for.use in ` 


our gaftens, where ‘American plants are associated with 
those of all other temperate climes? In-the fields and 
forest$ of Am€rica they would be more serviceable. 
Botanical and populdr names. are given, and.the deriva- 
tion of the former, at least as to genera. The descriptive 
matter is here and there, enlivened by appropriate 
poetical quotations ; and the properties and uses of the 
more important -plants are’ given.’*The Ericacez are 
perhaps- thé most numerous. and’ attractive *among the 
shrubs.of: Eastern America.. No fewér than ten-genera 
of this fargily are enumerated.: Missing the Rose Acacia; 
Robinia hispida, we had almost convicted the author of 
omitting a favourite shrub ; but we find it does not reach 
quite so‘highea latitude-as 40° in ‘America, though it is 
quite hardy-in most parts of'the British Islands. We also 
missed the Menspermum, Wistaria, and oher climbers ; 
but we suppose they will be included in the “ Vines” of 
orth America, to beedealt with in a third volume, 
announced 8y the author. W. B. H® 


@ 
Mensuratiogn of thee Simpler Figures. (Univ. Corr. 
-Tutorial Series.) “By William Briggs and T.. W. 
Edmondson.. (London: Clive Univ. Coll. Press, 1893.) 
‘THOSE, students wh Mave, acquired. a ‘fair knowledge 
. eof algebra, trigogdmetgy, and Euclid, will find in this 
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book a most excellent guide’ to the mensuration of 
most of the more simplégfigures generally met with. 
Instead of presenting the reader with the stereotyped 
“rule and example” system, the authors have treated 
them as just a series ‘of problems giying proofs of.t 

formule used and ‘humerous examples. That the boo 

throughout is clearly and yet notetoo fully written speaks 
wel} for the student, and its scope is intended to meet 
the requirements of candidates for such examinations as 
the Intermediate B.A. and BeSc. of the University of 
London. The measurement of rectilinear figures: and 
the circle are first treated, followed by chapters on the 
geometry of the regtilineag solids and their sugface- 
areas. This is succeeded by the męthods of measuring 
the volumes of the rectilinear solids, and the last two 
chapters deal conclusively with the cylinder and cone 
and the sphere. The definitions throughout are well 
expressed, and the problems neatlyeworked out, while 
the figures could hardly be improved. We may mention 
that in the chapters felating to ‘the rectilinear solids all 
figures have been drawn in perspective and shaded, 
giving fhe student a®clearer idea of the forms of the 
various figures. | aes ia 


The Discovery of Australia. By Albert F. Calvert 
{London :. George Philiptgnd: Son, 1803.) ge R 


Mr, CALVERT describes his book as-“@ simple@state- 
ment of. such historical facts as:I could collect; anda 
reproduction of. certain maps: which more or less illus- 
trate the gradual progress of.knowledge regarding the 
great island continent, now calJed Australia.”, From this 
it will be inferred that there'is nothing strikingly novel 
in the production. ‘Mr. Calvert has found many tracings 
on old charts indicating a *knowledge of ‘the existence of, 
a gréat southern continent, and'he thinks ‘that. probably 
‘some individual navigator landed on the western coast. 
of Australia in the fifteenth or sixteenth century, after- 
è f ties . } > + i <a % F: ¢ ' w 
wards bringing the news of ‘his discovery to Europe. “ A 
large portion of the'book is ‘devoted.to ‘thé voyages of 
Capt. Cook, the reason being that“ ke‘was’ really the 
discoverer of Australia.in its present geographical: cón- 
figuration.”, The volume is well Printed, and ‘the maps 
are finely reproduced. . It, is doubtfuf, toaever, whether 
the amthor -has added nfuch to elucidate’ the. subject 
which ‘he treats.” 24 = 
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Graphic. Arithmew? and: Statics: "Bý J. J. . Prince. 
(London : Thomas Murby, 1893.) © 
IN addition to questions in Practical: Geometry, the 
Science, and Art, Department has given notice that 
in, the future questions in. Graphic .Arithmetic and 
Statics will be included. The issue of this.small book 
is fntended to supply students with informatson on these 
two ‘subjects, sufficient-for- both ‘the elementary and 
advanced‘ stages. ` Insforty-eight: pa@es: the author has 
brought together-all the ‘important problems,-working 
them out clearly for beginnerg with the help of diagrams. 
In. addition to those of the more elementary kind, a 
graphical determination of the square roots of numbers, 
the resolution of forces, resultant of parallel-forcés; &c., 
are also dealt with.. -Nothing that the reader’ will find in 
this book will:be found superfluous, though it could with 
advantage bé@slightly extended. gest SAIN 


The Crchid Seekers. By Ashmore Russah and Frederick 
- Boyles’ (London:'Chapman and Hall, 1893.)- 

Up the Sarawak fver to Kuching, and thence to Siram- 
bau, wegt a small party in search of a blue orchid re- 
ported to exist in that region fand supposed to be Vanda 
caerulea or V. caerulescens. , The leader of the party: was 
a German botanist well.versed in orchidology, whp iden- 
tified each plant as it was found, and dejivered botanical 
discourses whenever an opportunity occurred. The story 


` ‘@ 
a 


+m 


- cal sense. 


NOVEMBER 9, 1893 | as 
+ 


NATURE |, © 2 


O EEE. A, ESEE 8 ee 


s . 
is mainly ome of advefture; nevertheless, much of 
scientific litterest js weaved *into it, and the boy who 
reads it withoyt skipping the closely-printed portions will 
obtain some useful knowledge of the natural history of 
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LETTERS TO THE EDITOR. 


[The Editor Boes not hold "himself responsible Sor opinions ex- 
pressed by his correspondéits, Neither can he undertake 
to velurn, or to correspond wifh the writers of, rejected 
enanuscripts intended for tkis or any other part of NATURE, 
No notice ts takew of anonymots conumunications.] . 


Human and Comparative Anatomy at Oxford. 


I AM sorry that Prof. Burdon Sanderson should state that a 
“ misstatement ” ocgurs in the article written by me in your 
issue of October 26, and still more so that whilst making such a 
charge he altogether omits to cite the ‘‘ misstatement’ which 
he sets out to correct. 

My knowledge both of the Univergity of Oxford and of the 


‘teaching of anatomy is, as a mere result of individual history, 


far more intimate than is that of my colleague, Prof. Sanderson, 
£ fact which may account for some difference in our opinions on 
these topics. m ad ° 

When in 1885 tte Convocati8n of the University was asked 
to sagction thegpayment of a small salary for a limited period to 
a lecturer in Human Anatomy—out of University funds already 
taxed to an inconvenient extent—there existed four ancient 
foundations in Oxford assigned to the support of teachers of 
‘‘ Anatomy,” viz.: the Linacre Professorship of Human and 
Comparative Analomy, thefomlinsian Lectureship of Anatomy, 
the Aldrichian Professorship of Anatomy, and the Lee’s 
Readership in Anatomy. The small Tomlinsian and Aldrichian 
endowments had been united iw 1803 by Parliamentary autho- 
rity, and the salary arising from them was in 1858 assigned to the 
payment of a demonstrator or demonstrators nominated by the 
Linacre Professor. There were thus, as teachers of anatomy in 
the University, the Linacre Professor and his Aldrichian demon- 
strator, and®*the Lee’s Reader. Whatever may have been the 
conceptions of the ancient founders as to the nature of that study 
which they designated ‘* Anatomia,” or the intentions of 
University Commissiongrs who gave the title of ‘* Professorship 
of Human and Camparatiye Anatomy” to Linacre’s revived 
readership in “medicine, or by gvhatever conditions the result 
may have been determined, it i? certain thatin 1885 the holders 
of the Linacre, Aldrichian, and Lee’s teacherships were not 
giving that “technical trainfng in anthropotomy,” that ‘‘topo- 
graphical knowledg® of the human bofy,” which forms a part of 
medioal professional education, and is administered in every hos- 
pital-medical school throughout thé contry. “What these Oxford 
teachers were doing was to teach anatomy in its broad academi- 
They gaught the anatomy of man and of animals as 
a branch of biological science, and I venture to assert that they 
taught the anatomy of man and of vertebrate animals with as 
ample mat€rial illustration, and in as complete and detazled a 
way, as is desirable for the training of University students in- 
tending to pursue @he study of any one of the great branches of 
biology as a science. What they did sof do was to furnish the 
professional medical student with that special acquaintance with 
the arrangements of tendons,®nerves, and blood-vessels in each 
little tract of the human body which might be the seat of a 


: surgical operation or a medical exploration. 


Both the teaching and the acquirement of these details is 
tedious and uninteresting, although necessary foy the surgeon. 
The® subject-matter is called ‘‘human anatomy,” or the 
‘fanatomy of man”—as distinguished from® ‘‘anatomy” in 
its wider sense, and more especially as distinguished from com- 
parative anatomy. Hauman anatomy is not a branch of science ; 
it is topographical information. In order to rendęr it I&ss un- 
interesting than it would be (and under gome teachers is) when 
strictly taught, it is customary for the teacher of human anatomy 
to introduce scraps of the vgrious branches of science which bear 
upon the significance of animal structure into his text-books and 
lectuges. MWe thusgmports a little physiology and mechanics, a 
liftleæ comparative anatomy or animal morphology and embry- 
ology into his teaching. The real significance, however, of the 
facts learnt by the medical student in his course of ‘‘ human 
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| anatomy ” is in their application®@e*surgical and nfedical prac 


tice, and it isjn ref€rring to these applicatjons that the teacher 

of human anatomy-finds the legitimate gnd most*successfubleaven® 

for his dead weight of detail, * m 
Such being the semewhat repéllent character of the pursuit of 


ehuman anatomyeconsidered®part from the science of morph- 


ology or comparative anatomy, it is not surprising that the 
Oxford teachers of ‘‘ anatomy ” in 1885 had all devoted them- 
selves to the lattergstudy, and left the technical topographical 
human anatomy uncared for. 

But unatt®ctive and uninteresting as it is,*this human anat- 
omy has to be ff gone through ” by the medical student. Oxford: 
had been roused to a sense of her obligations to medical study 
by a movement, in which I took a somewhat prominent part, 
and accordingly when in 1885 it was represented to Convocation 
that although the University had three teacherships of anatomy 
and splendid collections illustrating the structure of animals 
(including man), yet there was no provision for carrying om 


+ 


the instruction in anthropotomy necessary efor technica} e 


students of medicine, that body generously and deliberately 
consented to provide a new te&chership for the specific purpose 
of ae this gap in the machinery of the Oxford Medica} 
School, ' . 
- I should be very sorry to see any tendency to frustrate the 
excellent purpose of Convocation, and I feel confident that the 
renewal of the periodic grant made by that body to pay the 
salary of a lecturer in human anatomy must depend en the lec- 
tureship being strictly restrained within its origenal boundaries. 
We do not want at Oxford a fifth teachership of anatomy edded 
to the four which have somehow slipped away from ‘ anthro- 
potomy ” into pleasanter and more philosophic regions. The 
University ought not to be asked for more money with the 
object of effecting once more such a transformation. But this 
will certainly be the case if vague theories about ‘‘ the academical 
teaching of human anatomy” are allowed. to pass without 
protest. l eo 
Oxford, November 4. E. Ray LANKESTER, 


-© P.S. It is strange that Prof. Sanderson (himself an Edin- 
burgh man) speaks in his letter of the University professor of 
Human Anatomy in Edinburgh, There is ng such professorship 
in Edinburgh. Sir William Turner is professor of Anatomy im 
Edinburgh, as is the eminent comparative anatomist Gegenbaur 
in Heidelberg. The separation of human anatomy from com- 
parative anatomy has not been carried out in these Universities- 
as it has been deliberately in Oxford. Anthropotémy is taught 
in the former by demonstrators and ‘assistants acting under the 
direction of the professor of anatomy. Thaj¢@vas the intention 
of the late University Confmissioners with regard to Oxford 
when they constituted the Linacre Profess@&ship of Human‘ and 
Comparative Anatomy. Some persons, however, thought “it 
best (I am not now discussing Mie merits of the arrangement), 
that the example of Edinburgh, Heidelberg, and other European 
Universities, should Be departed from in Oxfort, and that the 
functions of the Edinburgh Professor of Anatomy and his staff 
should in Oxford be divided between the Linacre Piæfessor of 
Comparative Anatomy and an independent lecturer in Human 
Anatomy. o e 

The Monros, Goodsir, Allen Themson, and other distin- 
guished Scotch teachers were, like Gegenbaur, Kölliker, and 
others in German Universities, professors of ‘* Anatomy,”gnot 
exclusively of ‘‘ Human Anatomy.” 

The Oxford plan of relieving the titular Professor of ‘Human 
and Comparative Anatomy of an important but technical 
branch of his teaching, by the appointment of a lecturer ad koc, 
has not a precise parallel in other Universities, Moreover, in. 
Germany the subject of microscopic anatémy og histology is 
very usually undertaken by the Professor of Anatomy (e.s. 
Kölliker, Waldeyer, His), although in Oxford the Professor of 
Physiology is by statute called upon to give jnstruction in his- 
tology. It would probably rot meet with unanimous approval 
were the pregent Oxford lectufeship in Human Anatgmy—inm 
imitation of **acadergical teaching ” elsewhere—to be diverted 
wholly or partly fo the subject of Distology.—E., R.L, = 
e e 
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“Geology in Wubibus,” An Appeal fo Dr, Wallace and 
others, ¢ ë 
In his timely and important letter to you, Dr. Wallace gon- 
gratulated us all on having got rid of a reg? glacial nightmane by 
sweeping away the tropical #laciatfon which has been favoured 
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by some high authorities, inel@ding himself, Mr. Darwin, and 
Mr. games Geikie. e While we may. all shart in this congratula- 
*tion, itmust be femembbyed what it involves. 


ee 


Itehas been the fashion with an extreme and aggressive school. 


of glacialists to postulate an extavating tendency in ice to which 


the formation of lake basins an@ valleys-wyhout-outlets ing 


mountain districts has been attributed. They will not allow 
that rock. basins are due to any other cause than ‘‘ omnipotent 
ice.” They scoffat explorers of the meghanjcs of ice in Alpine 
countries, like Prof. Bonney and Mr. E. frill! They jeer at those 
who have devoted*much patience to unravelling tke mysteries 
-of Plutonic action, like Prof. Judd and others, who attribute a 
large number of Jakes t@ dislocations and to foldings of the sub- 
jacent rocks, IP is no use, in arguing with them, to refer to 
mechanical difficulties like those involved in conveying thrust 
of more than a certain amount through a substange like ice, 
which is known to crush under a moderate pressure, nor to pro- 
duce any number of mechanical arguments against the capacity, 
of ice to erodg lake basins such as those in question; nor is it 
any use appealing to the,stupendous geological difficulties 


against their conclusions which have been accumulated by quite - 


a number.of skilled geologists at home and abroad. All these 
efforts are futile, for we are told that the ice to which appeals 
must be made is quite a-different thing to any ice we can ex- 
periment upon or examine, and that it’ must not therefore be 
measured by the ordinary laws that govern ice such as we know it, 
and this appeal fo transcendental ice is considered to be orthodox 
science in the gineteenth century, an age when induction is 
supp@sed to have become a supreme law to us all, and when 
a priori postulates are generally discarded from the realm of 
physical research. Let this pass, however, and let us‘test the 
question: in another way. Let us test it, in fact, by this very 
case of Brazil, 

There has never been a glacial period in, nor are there 
traces of glacial action in the highlands of, Brazil, we are told 
by Dr. Wallace. Granted. How then can Dr. Wallace, and 
thase who agree with Kim in this matter, explain the existence 
on the plateau of Bahia of perhaps the largest and most remark- 
able collection of rock basins in the world, rock basins’ exist- 
ing, too, in clase Juxtaposition with most perfect examples of 
giants’ cauldrons’@n the largest scale. This is assuredly’ a 
dilemma fot the transcendental school of geologists. 

Let me quote from Mr. Allen’s graphic descriptions of these 
rock basins. Speaking of the plateau of Bahia, hesays : ‘‘ Over 
this whole segion there is an almost entire absence of loose 
materials on the surfacé .'. . Slight knolls and shallow basins 


' alternate which rgrely differ more than 20 or 30 feet ‘in eleva- 


tion, In the rainy season many @f these basins become filled 
with water, formingsshallow lagoas varying. in area from less 
tban one to more than 50 adres, from most of which the water 
evaporates in the dry ‘season .g.. . So numerous were these 
lagoas for more than 50 miles that it seemed natural to speak 
of this region jn, my notes as the “Leke Plain.” Almost 
everywhere the elevations are Gvenly rounded, indicating that 
the rocky crust has been exposed to rain and probably long 
continued abrasion, But the absence of abraded materials 
seemed most remagkable ; very rarely were even loose boulders 
observed, though a few snch.were repeatedly noticed.” At fre- 
quent intervals there were irregular holes in the rocks, usually 


nearly filled with water; to which the inhabitants give the ' 


name'of ‘caldeiraos.’ “These caldeiraos are of. frequent occur- 
rence.-. . . . Nearly all of the considerable number examine 

proved to be genuine pot-holes, and some of them were of great 
size. The largest one I measured was elliptical in outline, 18 
feet long, 9 or 10 in width, and 27 deep, with smoothly worn 
sides. . . . These pot-holes often occur out on the: plain, far 
away from afly high land, and they are sometimes found exca; 


vated on the summits of slight bulgings in the plain, or even.on , 
: m ` é i a ’ * + b 


the top of a hill.” ine 
I would ask, fn all seriousness, whether, if-phenomena like 
these had been described from the Alps or from Nova Scotia, 


they would not assuredly: have been pointed t® by extreme . 


giacialists as the unerring footprints of*grett ice-sheets,. and 
yet "Dr. Wallace, who: is a dhampign of the school, repudiatgs 
the former glagfatien_ of Brazil altogether. 

What isgto be sail in regard to“this dilemma then? It is 
quite clear that either thedacts must be disputed (and who is to 
dispute them ?J, or else the champions of ice at-all-hazards must 


con@ede that rock basins and giants’ cauldrons can be made’ by 
other agencies than iŒ. eifó, thay can be made as well in one 
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place as in another. If they @ouldgbe made by other causes on 
the plateau of Bahia, why sen the highlands of Tasmania? 

I am bound to say I was talgen aback by Dr. Wallace's com- 
ments on a letterfrom one of your correspondents which appanred 
in NATURE a short time ago. That gentleman professed to make 
an exploration pf certaif® parts of Tasmagia with another ew 
perienced geologist. *They were both champions of the glacial 
theory. They both went prepared to gnd traces of glacial action 
there, and certainly in our latitudes no evidence seems more 
easily discriminated, and they came back convinced that in the 
districts where the roæk basins of Tasmania abound, there are no 
traces of glacial action to be geen. They coflld find none. 
Mr. Johnstone, who has written an elaborate and detailed 
geological memoir on the island, and who has explored it in 
many directions, could dind nose either, save on the w&stern 
Ranks and in the valleys of*the Tasmaniam Alps in the western 
part of the island, where it has been long known that traces of 
former local glaciers exist. There is absolute unanimity among 
the native geologists that nothing in the shape of ice-sheéets 
existed there, and there is no ice-spoor ig the central districts 
where the great Tasmanian lakes occur. Dr. “Wallace's 
answer to all this was certainly unexpected. He has not 
himself visited the island, and yet he disputed not. only the 
inferenceg but the facts awd the -observations. Why should the 
voice of Esau be listened to and approved in Brazil, and that of 
Jacob be repudiated in Tasmania? Mr. Johnstone and the 
other observers in Tasmania are assuredly to be trusted Mm 
such an issue quite a$ much as Prof. Branner, I cannet see on 
what ground the discrimination eis made, efcept the desperate 
inconvenience of postulating a glacial nightmar@gin the trapics. 

Assuredly the whole difficulty lies in championing a theory of 
the origin of lakes,' unknown in geology until introduced -by 
Ramsay, whose extravagance at times may be measured by some 
of his phrases addressed to the British Association when he pre- 
sided over the geological section. From all sides there comes a 
revolt against this theory, which is based on no empirical evi- 
dence, and is'at issue with the mechanical properties of ice so 
far as we know them, and wth ‘the observations of practised 
observers, of the first rank. I am bound to say that those 
geologists who habitually. make appeals to forces in Nature, 
and to properties of matter which are purely hypothetical and 
unwarranted by experience, are leading us back to times when 
Aristotle and deductive reasoning dominated European thought, 
and when Bacon had not yet taught us better things. 

' My attention has been called to ah oversight in ‘my previous 
letter. Among those who many years ggo did‘ good work in 
dissipating the particulat glacial-monster that was generated in 
the valley of the Amazons, wag my old friend Dr. Woodward, 
whose jMpers on the sub—&ct in the volume of the Ann. and 
Mag. of Nat, Hist. for 1871, pp. 59 and 101, I had overlooked. 

te Henry H. HOWORTH. 

30 Collingham Places Cromwell Road, October 27% 
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Correlation of Solar and Magnetic Phenomena, 


I was glad to see (NATURE, vol. xlix. p. #) in the notice of 

Miss Clerke’s ‘‘Popular History of Astronomy,” that at- 
a; f ' : : 7 

tenti@n was drawn (I) to the correspondence in time between a 
certain luminous outburst seen on the sun on September 1, 1859, 
by Carrington and Hodgson, and a disturbance of the magnets 
at the Kew Observatory ; and (2) to the statément of the late Mr. 
Whipple that the magnetic movement was really 'a small one, 
and that in his opinion the obseryed correspondence was a mere 
accidental coincidence. Those who have read Carrington’s 
original account (Monthly Notices of the Royal Astronomical 
Society, vol. xx. p. 13) will remember that at the time he him- 
self did not lean towards hastily connecting the phenomena, 
remarking that ‘fone swallow does not make a summer.’ But 
authors of textgbooks,on astronomy, who may be only to a 
partial extent observers, are too apt to state the matter in such 
a way as to pive an impression that we have here an undoubted 
instange of direct connection, instead of a case of apparent con- 
nection, toebe taken merely for what it is worth, seeing that the 
occurrence has rematrfd to the present time without corrobora- 
tion. I should like to take the opportunity to support, in the 
fullest maher, the opinion of Me. Whipple, which acquain- 
tance with the Greenwich magnetic registers tells me to be a 
true one. The magnetic movement in qution, a? recorfled at 
“Greenwich, was similarly small. «© | ov, ® 

But the erroneous impression lives long. May I therefore be 
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further allow8d to give some reasons for the opinion expressed. 
That there eRists a relation hetyeen sun-spots and magnetism 
is uadoubted. And although those who are able to study the 
variations of sun-spots side by side with the variations of mag- 
getism can very wel] see to what ext@t the rglation definitely 
holds, it is difficult agequately to convef®to others a due im- 
pression ofall the circumstances of the case. Periods of maxi- 
mum sun-spots are periods of great magnetic activity and 
energy, whilst periods of minimum sun-spots are periods of 
magnetic quiet. But it hag not yet been feund possible to trace 
direct corresp8ndence in details. Thus, when a large spot is 
present there may occur one or more considerable magnetic dis- 
1urbances or storms, some enduring. it may be for a few hours 
only? others it may be for seweral days, but, assuming direct 
solar influence, whatèt is that preeisely determines when such 
disturbances shall arise is unknown. Further, at times of sun- 
spots being numerous, there is also considerable general magnetic 
irregularity. Now, in these magnetic disturbances and irregu- 
larities there will gbe innumerable individual motions far 
exceedin# in magnitude that accompanying the Carrington,’ sun 
outburst, and yet during all thé many years that have elapsed 
since 1859, through which period the solar surface has been 
continuously scrutinised by hundred of observers in, different 





. lands, no second occurrence similar to that.of 1859 has come to 


jight. But if there be so close a connection between solar and 
ikagnetic phenomena as the occurrence in question would seem 
to indicate, the fact that w® have no corroboration of the 
solitary observatior ‘of 1859 ig*surely remarkable, considering 
that, pf late years, it is very much to correspondence in details: 
that attention has been to a great extent directed. If irregular 
magnetic movements were comparatively few, the observation 
nf 1859 might possess some significance, but they are, on the 
contrary, multitudinous, many at times occurring during the 
course of a single-day, and: eften of considerable magnitude, but 
yet without any recorded accompanying solar manifestation, 

. To spm up, the points of the matter may be thus stated :-~ 

.(1) The solar outburst in 185q@was seen independently by two 
observers ; the fact of its occurrence seems therefore undoubted, 

(2) The corresponding magnetic movement was small. — 

_(3) Many greater magnetic movements have since occurred. 

(4) No corresponding solar manifestation has been again 
scen, although the sun has since been so closely watched. 

' The solar outburst of 1859 would thus appear to have been a 
rare phenomenon, 4nd its observed occurrence at the time of a 
recorded magnetic movgment quite an accidental coincidence. 

. This conclusion jg no way,invalidate@the question of general 
relation betweén “sun-spots andgmagnetism, whatever may be 
the true explanation of that relation. e 


e 
Greenwich, November 6, WILLIAM ELLIS. 


The Recent Earthquake. 


AFTER the Pembroke earthquakes of Augest 1892, you were 
good enough to insert a letter from me@vol. xlvi, p. 401) asking 
for observations from different places. In reply to this letter, I 
received so many end such valuable records, that I should be 
greatly obliged if you would allow me to make a similar request 
jor accounts of the recent earthquake of November.2, in Wales 
and the West of England. I should be very grateful for de- 
scriptions from any. place whatever. The questions printed 
below indicate the @oints on which information 1s chiefly desired, 
but if any observers are able and willing to give further details, 
I shall be pleased to send them my fuller list of questions, which 
I.may remark are somewhat Yifferent from those given in the 
letter referred to above. : 

(1). Name of the place where the earthquake was observed.. 

(2) Time at which it was felt, if possible to the nearest minute. 

(3) Nature of the shock, (a) Weretwo or more distinct shocks 
felt, separated by an interval of a few seconds? (4) If so, which 
was the stronger? (c) What was the duratiof& (in seconds) of 
each, and of the interval between them? (d) During this in- 
terval was any tremulous motion felt or rambling sound heard ? 

-(4) Duration in seconds of the whole shock, not igeluding the 
accompanying sound, o : 

.(5) Was the shock strong enough (a) to make doors, windows, 
fire-irons, &c., rattle ; '(%) tg cause the chair, &c., om which the 
observer was resting to be perceptibly raised or moved ; (c) to 
makeechandeliers, pactures, &c, swing, or to stop clocks? 

.£6)®(2) Was the shock accompanied by any unusual rumbling 
sound, and, if soy what did it resemble? (4) Did the beginning 
of the sound: precede, coincide with, or follow the beginning of 
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the shock, and byshow many seconds ? (c) Did the end of the? 


sound prece@e, coincide with, or follow feeend-of the shocks 
and by how many seconds? (æ) Wére the sjrongest vibrations 
felt before, at, or after the Instat when the sound was loudest, 
and by how many seconds % . . CHARLES DAVISON. 

- 373 Gillott Road, Birmingham, November 6. i 


Ars Omnithological Retrospect,” 


I HAYE een interested in seading “An Ornithological 
Retrospect,” by your correspondent, Dr. Sharpe. His refer- 
ence to myself by name in. the concluging paragraph, is partly 
my excuse for troubling you „with a few r®marks upon this 
article. Dr. Sharpe, in one long breath, deplores (pleonastically) 
the fact that ‘‘ very little anatomical work has scarcely been 
done” recently in ornithology, and exults over a reviewer in a 
**Jeading’ London paper,” who apparently took the same viéw 


~~tomahawking him with the remark that “in eyery branch ofe 


the subject considerable progress has been made.” I think that. 
the opinion of the minority iw. this case is correct, and that our 
knowledge of bird anatomy is progressing. But those of us who 
are occupied with this study have frequently to regret the ignor- 
ing of anatomical facts by systematists ; this is particularly dis- 
couraging, since by far the larger proportion of papers upon 
bird anatomy are purely of systematic interest, dealing’ 
with the resemblances between bird and bigd. . Dr’ Sharpe 
evidently feels that the British Museum Catalognes of Birds are 
not beyond criticism from this point of view. In one gr two 
volumes there is a conspicuous absence of any arrangement .in 
accordance with anatomical fact.’ Dr. Sharpe, therefore, is 
rather imprudently candid in saying that to understand these 
catalogues a man must be an ornithologist. 


Zoolozical Society’s Gardens. Frank E. BEDDARD. 





The Foam Theory of Protoplasm. 


IN your issue of October Ig there appeared, under the title, 
“ Biitschli’s Artificial Amoebe,” a review, by Dr. John Berry 
Haycraft, of Prof. Biitschli’s work upon protoplasm. d ventnre 
to think that in many places Dr. Haycraft has “misrepresented 
entirely Prof. Biitschli’s researches, while other objections or’ 
criticisms. which he brings forward are answered in the book 
itself. Since I have been engaged for some time upon a trans- 
lation of Prof. Biitschli’s work, which is now in the press, I 
must ask your readers to suspend their judgment ufltil they have 
a better opportunity of forming an opinion for themselves. 

2 Blackhall ‘Road, Oxford. d? A. Mincuin, 
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SCIENCE IN THE *MAGAZINES. o 


AMONG the magazines received by us, the Fort- 
nightly is well to the front as regards articles 
having a scientific interest. Dr. Alfred” Rs Wallace 
writes on “ The Ice-Age and its Work,” with the object 
of explaining “the nature and amount of the converging 
evidence demonstrating the existence gf enormpus ice- -> 
sheets in the northern hemispheye, to serve as a basis 
for the discussion of the glacial origin of lake-basins, ' 
which will form the subject of another article.” After briefly 
gescribing the foundation of the science dealing with 
glaciers and their action, and the early school of glacial- 


ists, Dr. Wallace states the phenomena which points to | 


the former existence of glaciers in regions where the 
mountain-tops are at present below thesnow-line. These | 
are classified as follows :—(1) Morainés ande drifts ; (2) 
Rounded, smoothed or planed rocks ; (3) Striæ, grooves, 


and furrows on rock-surfaces; (4) Erratic and perched ` 


blocks. „As a good example of a morainé, that in Cwm 
Glas, on the north side of Snowdon, is mentioned, 
together with those in Glen Isla (Forfarshire), aiid the 
Troutbeck | 
emoothed and rounded wcks dre to be seen above the. 


moraine, Striated, grooved, and fluted*ro¢ks are exem- 


plified by thos@ near the lakes of Llanberis, afd by the 
remarkable effects exhibited at Kelly’s Island, at the 
western end of Lake Erie.. The enormous block neay St. 
Petersburg, and the mass of Syedjshered granite fotind 
at Fürstenwalde, south-east of Berlin, are given a$ in- 
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stances of érratic blocks’ ® The erratic blocks from the 
higher Alps, whic are found on the flanks ef the Jura 
Mountdins, are also shewn to point conclusively to the 
formtr existence of glaciers stretching down the Rhone 
Valley as far as the Jura. The distribution of erratics in 
North America are next considered, and the crowning 
example pf boulder transportation is said to be afforded 
by ‘*the blacks of light grey gneiss discovered by Prof. 
Hitchcock on the summit of Moun? Washington, over 
6000 feet above Yea-level, and identified with Bethlehem 
gneiss, whose nearest outcrop is at Jefferson, several 
miles to the norgh-wese, and 3000 or 4000 feet lower than 
Mount Washington.” After giving instances in Great 
Britain and Scandinavia of boulders carried above their 
source, Dr. Wallace says :— ° 


We thus find clear and absolute demonstration of glacier ice 
emoving up-hill and dragging with it rocks from lower levels to 
elevations varying from 200 to 2700 feet above their origin. 
In Switzerland we have proof of she same general fact in the 
terminal moraine of the northern branch of the Rhone glacier 
being about 200 feet higher than the Lake of Geneva, with 
very much higher intervening ground. As it is universally 
admitted that the glacier of the Rhone did extend to beyond 
Soleure, all the è priori objections to the various cases of rocks 
carried much nigger than their origin, in America, the British 
Isles, and Scanginavia, fall to the ground. We must either 
deny the existence.of the ice-sheet in the great Swiss valley, 
and find some other means of accounting for the travelled 
blocks on the Jura between Geneva and Soleure, or admit that 
the lower strata of a great glacier caz~travel up-hill and over 
hill and valley, and that the ice-sheets of the British Isles, of 
Scandinavia, and of North America merely exhibit the very 
same characteristics as those of Switzerland, but sometimes on 
a larger scale, We may not be yet able to explain fully how 
it thus movés, or what slope of the upper surface is required in 
order that the bottom of the ice may move up a given ascent, 
but the fact of such motion cannot any longer be denied. 


Prof. T. E? Thorpe contributes a chatty paper on 
“ Cari Wilhelm Scheele,” whose life’s work is summed 
up as follows :— 


We owe to Scheele our first knowledge of chlorine and of 
the individuality of manganese and baryta. He was an inde- 
pendent discoverer of oxygen, ammonia, and hydrochloric acid 
gas. He discovered also hydrofluoric, nitrosulphonic, molybdic, 
tungstic, and arsené acids amongethe inorganic acids; and 
lactic, gallic, pyrogaic, oxalic, citric, tartaric, malic, mucic, 
and uric among the organic “acids. He isolated glycerin and 
milk-sugar; determined the natwe of microcosmic salt, borax, 
and Prussian blue, and prepared hydrocyanic acid. He demon- 
strated that pluppkago is nothiwe but cambon associated with 
more or les§ iron, and that the black powder left on solution 
of cast iron in mineral acids is essentially the same substance. 
He ascertained the chemical nature of sulphuretted hydrogen, dis- 
covered arsenetted hydrogen and the green arsenical pigment 
which is associated with,his name, He invented new pro- 
cesses for preparing ether, powder of algaroth, phosphorus, 
calomel, and magnesia alba. His services to quantitative 
chemistry included the discovery of ferrous ammonium sulphate, 
and of the methods still in use for the analytical separation o 
iron and manganese and for the decomposition of mjneral sili- 
cates by fusion with alkaline carbonates. oO 


To this long list of successful labours must be added 
the memoir gn “ Afr and Fire,” which appeared in 1777, 
and the experimental material for which was party 
collected in Malmö and Stogkholm before 1770, and 
partly during Soheele’s stay at Upsala, that is, prior to 
1776. These dates, Prof. Thorpe reminds us, are impor- 
tant in eview of Scheele’s relations as a discoverer to 
Priestley and Lavoisier. . 4 


“Phe Geographical Evotution of the North Sea” formse 


the subject of*an*article by Mr. A, J. Jukes-Browne in 
the Contemporary. In the course of the paper the follow- 
ing conclusioneis arrived*at :— 

Ths North Sea—that is to say, a sea lying east of Britain 
and @pening northward—had po existence until after the forma- 
tion offour Coralline Crag. ‘The great change which submerged 
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the northern Jand-barrier and permanently lowered*the tempera- 
ture of eastern England by lettiz in the waters of the Arctic 
Ocean took place during the formation of the newer ‘‘ Crags” 
which overlie the Coralline Crag in Suffolk? and extend north- 
ward through Norfolk, “` ê 
In proof of thi®statament, two sdlient fts may be men- 
tioned : (1) the incoming and gradual increase in tfe number- 
of northern species among the mollusca of the newer Crags ; 
(2) the occurrence of Crag shells in the glacial sands of Aber- 
deen, showing that magine Pliocene deposits once exi:ted at no 
great distance from the Scottish coast? and were de#troyed by the, 
ice of the Glacial Period. ° 


According to Mr. Jukes-Browne, towards the close of 
the Pliocene period the whole area between East Anglia 
atid the Netherlands appears to have become dry land. 
The estuary of the Rhine then lay off the coast of Nor- 
folk, and the Thames was one of its tributaries. During 
the glacial epoch; the whole bed of the North Sea was dry 
land. The subsidence that’ afterwards submerged the 
North Sea floor and filled the valley of the English. 
Channel with water, led to the silting up of the English 
river-valleys, and to theformation of the modern delta: 
of the Rhine. Mr. Jukes-Browne believes that by it 
England was separated from the Continent ; for there is 
no proof that a continuous seg separated England and 
France at any earliet Pleistocene epoch. „° s 

The Forum (October) contafns a contribution by Prof. 
E. S. Holden, the object of which is “to d@tail the his- . 
tory of the remarkable ‘new star’ of 1892, in the con- 
stellation Auriga.” On this side of the Atlantic, a 
detailed account is understood to mean a more or less 
minute narration’ of particulars; but Prof. Holden’s 
paper shows us that in writing the history of a new star ’ 
in detail, reference to some of the most important.com- 
munications on the matter my be omitted. ‘ The Vova 
was, no doubt, a star like oursun...,” says Prof. Holden.’ 
“.,. Letusimagine what fate ours would be, if our sun 
should suddenly increase in light and heat some hun- 
dreds of times, and then fall off some thousangs,” and so | 
on. The learned Director of the Lick Observatory will ' 
find that there is very little, if any, evidence that Nova 
Aurigæ “resembles our sun” in ppc constitution, 
which is the inferences naturally put upon his remarks. 
We read that, “-Nothing cag be clearer thai the identity 
of the 893 spectrum ef the Nova and that of the 
nebule”-—a pill which some spectroscopists have had 
great difficulty in swallowing. - Prof. Halden describes 
Prof. Seeliger’s hypothesis of the geneSis of the Nova, 
but inclines to Peof. Vogel’s modification of it; fér he 
remarks, “ We can atleast say that up to the present 
time the new star has behaved as if it had entered a 
system of distant planets, rather than a sw&rm of cosmical 
meteorites.” This, however, is simply an expression of 
opini&n, and the statements that might justify èt are not 
discussed, for the reason that “they relate to the 
minutia of observation.”, e 

‘The Quarterly Review (October) contains an excellent 
account of Vedic mythology, which should be of interest 
to astronomers, since it deals chiefly with the relation of 
the sun and moon to mythological thought and language. 

An article on “ Waves,” in Good Words, and one’ on 
“Electricity and Health,” in the Humanitarian, deserve 
mention, thoagh neither contain’ much of scienéific 
importance. 9 

The Medical Magazine contains Part 1. ofan article 
on “ Heredity and Disease.” : i 

e 





ON A METEORITE. WHICH FELL NEAR | 
JAFFERABAD IN INDIA ON APRIL 28, 18932 


o i 4 
PARTICULARS have recently reached this country 
concerning the fall of a meteorite near Jafferabad i 
the south-east of Kathiawar, a native State adjoining*the 
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Bombay presidency. De. J? W. Evans, the geologist 
to the State of Kathiawar, has kindly forwarded to me a 
translation of the feport seft in by the local official. It 
is Curious thafa fall of Nagali Jaowar (a kind’ of seed 
-ysed as food by the pooret peale of the country). is 
said to have occu®red atthe same time a#the fall of the 
stone. A$ suggested by Dr. Evans, the seed may have 
been carried a short distance by the wind, which is very 
strong on the coast of Kathiawar at the time of year 
when the fall occurred. The spot where the fall took 
place is a ffat region. of recent limestone. Dr. Evans 
adds that the official report is interesting, as it is the ac- 
count of a man who never heard of a meteorite, and to 
whom the fall of grain isas prolgable as that of stones. 
The report is as follows :— ° K 
“ There was thunder which lasted for a quarter of an 
hour on the southern side at between a quarter to eight 
and eight o’clock in the morning of April 28, 1893. At 
that tinf® the sky was clear enough. It has been known 
that the thunder was heard in nearly all the villages of 
Babariawad. The reason for my giving you this trouble 
is that Nagali Jaowar has rained mith thunder op a small 
piece of ground near the outskirts of a village called ‘ Wad,’ 
situate on the eastern bank ofa river named ‘ Dhatarwadi,’ 
and about two kosh (miles) distant from this place, but 
there fvas notea drop of yain-water. A specimen of 
Jaowar that has come dowfi is sent herewith. A coolie, 
naméd Hamo®*Shiyal, while working in his field on the 
same day and at the same time, saw a stone about five 
or seven tolas (a tola=180 grains) in weight falling on to 
the ground, about two fields distant, on the southern side 
of a village called Covaya, situated south-west of; and 
three kosh distant from this place, with the noise of 
thunder. He picked it up, and came to the village with 
it. While showing it to th@ people of the village, they 
broke it to pieces. As a specimen, one piece of the stone, 
out of the two pieces found by inquiry, is also sent here- 
with. There was nota drop of rain, and the sky was 
clearenough. Notwithstanding the clearness of the sky, 
it has been said that there was a thunderbolt. Such were 
the details of theeoccurrence on the morning of Friday, at 
between a quarter tp eight and eight. If any further 
details come to ngtice, they will beereported to you.’ 
‘The origisal’ stone wag shown by Dr. Evans’ 
investigations to have bech 3' centimetres leng, 2'9 
centimetres broad, and .2'3 centimetres thick. It was 
broken up by the villagers, and only the two largest 
portionse have. beén recovered by *the officials, These 
weigh? respectively 17°4 and 16°3 grammes. The stone is 
said to have been cold when picid up, and no hole in 
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the ground made by its fall was noticed. The larger’ 


fragment of this meteorite has been- entrusted to me by 
my friend Dr. Evans, and Mr. L. Fletcher, F.R.S., of the 
British Mwseum, haskindly made a preliminary exarfina- 
tion of it, the results of which I give in his own words :— 

“The fragmen@of stone weighing 17°42 grams (3/s5ths 
of an ounce), sent by Dr, Evans, is undoubtedly part 
of.a true meteorite, as is seen at once on examination of 
the crust and the fractured surface. The crust formed 
during the passage of the stone through the earth’s at- 
mosphere is dull black in colour, and in parts so rough as 
to be scoria-like in texture. On direct comparison with 
the «tones from other falls preserved in® the British 
Museum it is seen that in these respects ethe Jafferabad 
stone is very similar to parts of Pavlograd, Bachmut, 
Middlesborough, Tourinnes-la-Grosse, Pohlitz, and Gross- 
Liebenthal. The crust, however, is very remarkalfle for 
its thickness, which a little exceeds g millimetre, and at 
one part even reaches two millimetres: in most meteoric 
stones the thickness of tge crust does not exeeed half a 
millimetre, and in very few cases reaches a millimetre: 
the thicknêss in t&is instance surpasses that of the crust 
of ahy specimen preserved in this collection: of the 
above-mentioned meteorites, Pavlograd approaches most 
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nearly in this respect. The bygleen surface of the stone 
is very white in*colour, ahd shows the usual metallic 


spangies of fickel-iron and troilite, whit and tomback® 


brown respectively; the thin black veins, beginning atethe 
crust and traversing the stone in various directions of 


eformer fractuye, are unttsually conspicuous, even more 


than in ‘the case of the stone which fell at Gross 
Liebenthal in Russia on November 19, 1881, antl which 
is very similar ineitsegeneral characters. The aspect of 
the fracture is very uniform, and no mound enclosures 
(chondriiles) are to be distinguished. This, however, is 
often the case, even when chondrulgs are actually present, 
and in all probability a microscopic’ %&ction of the 
Jafferabad stone, when allowed by the owner to be made, 
will reveal their presence. The specific: gravity of the 
stone with crust is 3°55, and has an average value; that 
of Pavlograd, for instance, is 3°58.” 

It will be seen from the foregoing account that the 
Jafferabad meteorite presents some features of consider- 
able interest ; and it is to be hoped that, in the interest of 
science, his Highness the Nawab of Junagadh may 
permit the specimen now in this country to be subjected 
to a full microscopical and chemical examination. 

Joun W. JUDD. 


l ®: 
NOTES. me 
THE following is a list of names recommended by the Presi- 


dent and Council of the Royal Society for election into the 


Council for the year 1894, at the anniversary meeting on 
November 30 (the names of new officers are printed in 
italics) :—President : Lord Kelvin. Treasurer: ‘Str John 
Evans, K.C.B. Secretaries; Prof. Michael Foster and Lord 
Rayleigh, Foreign Secretary : Sts Foseph Lister, Bart, Other 
Members of the Council: Prof. Isaac Bayley Balfour, Dr. 
Andrew Ainslie Common, Dr, Andrew Russgl Forsyth, Richard 
Tetley Glazebrook, Pref. Alexander Henry Green, Sir John 
Kirk, K.C.B., Prof. Oliver Foseph Lodge, Sir Fohn Lubbock, 
Barl., William Davidson Niven, Dr. William Henry Perkin, 
The Marquis of Salisbury, K.G., Prof. F. S. Bidon Sander- 
son, Adam Sedgwick, Prof. Thomas Edward Thorpe, Prof. 
William Augustus Tilden, Zgof. W. Cawthoste Unwin. 


It is with deep regret that ‘weeannourfe the death of Sir 
Andiew Clark, Bart., on Novgmber 6, at the age of sixty- 
seven, . ; 


By the death of Préf. E. Leceuteux, France*h&s lost one of its 
foremost agriculturists. Lecouteux was born at Créteil (Seine) 
in 1819., He was one of the founders, and afterwards a vice- 
president, of the Société des Agriculteurs dg France. e He was 
also at one time president of the Soeiété Nationale d’Agricul- 
ture. Many important additions to agricultural literature were 
made by Lecouteux, and the effects of his beneficial influence 
Will be apparent in France for many years to come. 


. THE Muwicipal Council of Paris has had an elegant album 
designed for M. Pasteur, containing the address presented to 
him in the name of the city of Paris at the celebration of his 
seventieth birthday in December of last year. 


BRUSSELS UNIVERSITY wilt shortly have a laboratory of 
Psychological Physics, endowed by private munificence. The 
Rector, Prof. M. H. Denis, has nominated Drs. G. Dwelghauvers 
and P. Stroobant go take charge of the researches and practical 
work, e e 
® + 
DR. JOHN ANDERSON, F.R.S., who fog fhe ®past two years 
has been collectifg materials in Egypt for a work off the mam- 
mals and reptiles of that country, is, we understind, again re. 


turning to Egypt to continue his researches, proceeding int the 
oe 6 ®' . 
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* PROF. Guipo Cora, of Tk, m 1886 a gold medallist of 
the R.GS., has reteNed this year a special gold mæla! from the 
Imperial Russian Geographical Sociely of St. koira 


MR. CHARLES STEWART has been glected Fu llerian Professor 


_ of Physiology to the, Royal Institution of Great Britain, the ep 


pose to date from-January 13; 1894. 
Dr: von JHERING has been appointed irector of the Natural 
History Museum, Sao Paulo, Brazil. ; l @ a 


Dr. WOLDRICHy Vienm, has been nominated Professor of 
Geology i in the Bohemian University of Prague, 


Dr. T. PLESKE has been elected-to the Directorship of the 
Zoological Museum of the St. Petersburg pony of Sciences, 
in the place of the late Prof. A. Strauch, 


Dr. CARL BERG has been rtappginted , Professor of Zoology 
at the University of Buenos Ayres, a chair he occupied between 
1875 and’ 1890, and which remained vacant after he went to 
Monte Video. 


PROF, G. E. HALE is expected’ to = present at the meeting 
of the Royal *Astsonomical Society to-morrow, and to give an 
address i on the suMect of his solar researches, 


In NATURE of July 29 (vol. xlviii. p. 268) we published a 
communication from Prof. P. F. Frankland, calling attention to 
certain ‘objections which had been raised by some members of 
the Society for Promoting Christian Knowledge against the pub- 
lication of his little book, ‘‘ Our Secret Friends and’ Foes,” in 
the Romance of Science Series. The objections were stated 
formally by the Secretary of the Victoria-street Anti-Vivisection 
Society, and endorsed in most forcible terms by Lord Coleridge, 
as set forth in the correspondence published in our issue referred 
to. The protest caMing upon thé 'S.P.C.K. to withdraw the 
book from circulation, on the ground that it favoured ‘‘ experi- 
ments upon living animals,” was handed in last July with some 
fifty signatures attached, and in accordance witha rule of the 
Society was submitted to the Standing Committee, whose judg- 
ment in matters ofgthis kind is considered final. This Com- 
mittee has just passed the following re@olution :—‘‘ The Standing 
Committee having tak@n into ¢onsideration the statement of, ob- 


_ jeetions, made under Rule - ‘XXXVI, against the book entitled 


‘t Our Secret Friends and Foes,” by Prof. P. F. Frankland, 
and the, remarksethereon submitted respecéively by the author 
and the General Literature Committee, are unable to see suffi- 
cient reasor®for withdrawing the book from the Society’s list.” 
The decision arrived at will give general satisfaction to English 
men of science, and forms 3 fitting sequel to the correspondence 
forwarded to us by the author of the book. 


Av last there is a possibility that a scientific method of 
identification will become part of our prison system. The 
Home Secretary has appointed a committee to consider the 
means at present available in this country for the identification 
of habitual criminals, and to report to him whether they could 
be improved bythe adoption either of the Bertillon method of 
identification in use in France, or of Mr. Galtan’s finger-print 
method, or in any gther way. Thè report will be awaited with 


interest. ` ° 


T HE Exhibition of the Photographic Socigty af CYeat aie 
will clase on Wednesday, Novegnber 1 5: 


An International C8ngress of Applied Chemistry will beheld 
at Brussels off August 4; 1894.0 


THE, Russian Chemical Soctety will celebrate its twenty- „fifth 
year of existence by a special meeting at St. Petersburg on 
N ovemBer 18, 
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| THe Newcastle-on-Tyne and Northern Counties Photo- 


graphic Association propose to®%old an international photo“ 


graphic exhibition next April. g 
AN “Exposition Univtwelle” will be opened at Lyon on 


*April 26, 1894, fnd will remain Spen yitil the following 


November. Sections will be devoted¢to electricity, hygiene, 
and agriculture. 


At the meeting of ghe } Museums’ Association, held in July . 


last, under the .presidency of Sir AV. I. Flowtr, RC, B., 
F.R.S., the following officers’ were elected by the Council :— 
Dr. v. Ball, C.B., F.R.S., to be president, Prof. D, J- 
Cupningham, F.R.S., and Mr. 
sidents, The Association will meet in Dublin next year, about 
the end of June or the beginning of July. 

THE new session of the Royal Geographical Society will 


com nence on November 13, when the president, Mr. C#ements 
R. Markham, C. B., F.R.S., will discourse on ‘' Geographical 


Valter Armstrong vice-pre- — 


Desiderata, or Exploring Work to be done and Geographical | 


Problems tobe solved.” 
will read a paperon “ The Antarctic Region and the Scientific 


‘and Commercial Results of its Exploration.” °, 


' THE seventy-fifth session of the fastitution gaCivil Engineers 


O&% November 27, Dr. John Murray - 


will be commenced on November®r4, and the meetings before | 


Christmas are likely to be occupied, in addition fo an address 
from Mr. Giles, president, with the design and construction of 
impounding reservoirs for water-works at Tansa (Bombay), 
Baroda, and Jeypore, with machinery for the manufacture of 
casks, and with the development of $ 

London. 


THE first meeting of the 140thSession of the Society of Arts’ 


course of Cantor lectures will be given by Prof. Frank Clowes, 
in January and February next, his subject being *'The Detec- 


ydraulic power-supply in ° 


_will be held. on Wednesday, November 1 5, when the opening ' 
.aadress will be delivered by Sir Richard E. Webster, M.P. “A 


tion and Measurement of Inflammable Gas and Vapour in the ~ 


Air.” Captain Abney will deliver three Cantor lectures on 
‘* Photometry ” in April. eThe following re g among the papers 
down for reading after C hristmas:—* London Coal Gas and its 


ces FS 


Enrichmewt,” by Prof. Vividh Lewes; “Experiments in Aero- ` 


nautics,” by-Mr. Hiram S. Maxim; ‘'Pewter,” by Mr. J. 
Starkie Gardner ; “ Blectria Signalling withogt» Wires,” by Mr. 


W. H. Preece, F.R.S: Two juvenile lectures on ‘‘ Plant&.: fheir _ 


Foes and Defences, * 
F.R.S., in January. 


will @e delivered by Mr. W. Gardiner,’ 


: ee ae e >a 
Ir is reported that Vesuvius is in a state of activity, and - 


streamsgf lava are distinctly visible at night. 


AN earthquake was distinctly felt in variots parts of Wales , 


and the West of England on Thursday, Na@vember 2, about 
5-45 pm. From reports of the occurrence we gather that at 
Milford Haven the tremor lasted abgut twelve seconds, and ap- 
peared to travel from north to south. In the St. Helens district 
of Swansea the shock lasted about five seconds. A distinct 
upheaval of the earth is reported from Carmarthen, where the 
shock is said tq, have lasted thirty seconds. Two successive 


Å 


we æ 


~ 


shocks were felt at Cardigan, accompanied by a rumbling noise — 


travelling from the sea in a south-easterly direction. In Pem- 
broke there was a heavy rumbling sound, and the earth was felt 
to tremb for about seven seconds. 
travelling from south-eagt to north-west. Very faint shocks 
were felt at Cardiff and along the Rhondda Valley. In North 
Wales, howev®&r, the tremor was of a Wery pronounced character. 
Both shores of the Mersey seem to have been, affected. From 


The wave appeared to be.’ 


correspondents of the Z¢mes it appears that at Aigburth, jast j 


south of Liverpool, the vibration was felt at 5:449 At Wood- 
| side, on the Cheshire side of the Mersey, the dime was 
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Sh. 45m. aos. ; at Crosfy, about five miles to the north of 


Liverpoolp5.47; ât Shrewshfry 5.48, the duration in this case 


bging estimagfed as three seconds. In Bristol it is reported 
that the tremor. was distinctly felt long a course from north- 
west to south-eas@for forty seconds. My. HeCourtenay, writing 
to us from Pal es says that the disturbance was experienced 
there at 5.2 Mr. Lifyd Bozward, of Worcester, describes the 
epee is as allows ‘tOn Thursday last, at 5.45, a smart shock 
of earthquake was experienced. At t&is house the shock was 
vertical ; no noise was heagd, but ina second or two after the 
first shock a feeble one followed. Persons on the ground-floor 
obgerved nothing. The shock wag felt at Boughton Park, 
southwards a mile dence, and there also the servants on the 
‘ground-floor felt nothing. These places are on the west side of 
the Severn. It is somewhat rare for the same shock to be felt 
on both sides. of the Severn, but on this occasion it was some- 


what severely felt St some large ironworks on the eastern side , 


of the river. There the motion is described as a swaying one, 
anda rumbling like the passing of a heavy waggon was heard. 
„At Boughton and the ironworks th® time given is 548 p.m. I 
took the hour at the time of the shock from a clock, a good time- 
okeeper, In the room with me. At Callow End, Dermstone, a 
farmstgad ten miles north- edt of Worcester, no shock was felt, 
but a loud noise Was heard. 4° 


Br. N. M. GLATFELTER reprints from the fifth annual 
weport of the Missouri Botanic Garden ‘‘ A Study of the Vena- 
tion of Salix.” . Photographic reproductions are given of the 
leaves of twenty-four American -species .of willow, and an 
attempt is made to classify them according to their venation. 


$ 


THE Deby collection of diatoms now in possession of the 
‘British Museum, and open fr reference by students in the 
Cryptogamic Herbarium, is the finest in existence, both as 
‘regards the number of species, the authority of the nomenclature, 
‘and the beauty of their preparation. and preservation. Besides 
those collefted by M. Deby himself, it includes a large number 
of type-slides pyepared by other eminent diatomists. 
‘collection of diatoms in the British Museum is now estimated to 
amount to about p,080 slides. ` ° 


Dr. H. wip, Director of th® Central Physical Obsgrvatory at 
St. Petersburg, has published in German a summary of the deci- 
sions of the various internati®nal meteorological conferences, from 
that held at Leipag in 1872 until that held in Munich in 1891. 
The arrangement is first under subjects, an@ secondly according 
‘to chronological order, and the work @ill be found very useful for 
‘reference by persons who may be seeking for information upon 
any particular subject, instead of having to consult some thirteen 
‘different volumes. s 


WE have received the report on the operations of the German 
„Meteorological Ogce for the year 1892, which closes an impor- 
tant period in the history of that institution, owing to the |° 
completion of the organisation of the rainfall stations which began 
with the year 1885, and the establishment of a first-class me- 
teorological and magnetical observatory at Potsdam. The rainfall 
Stations now number nearly 1990, and the stations which send 
special reports of thunderstorms exceed 14c0. elhe report con- 
tains not only a list of the official publicationy for the year, but 
also,a list of the contributions of the officials to both German and 
foreign periodicals, We also note that, in orderto keep up an 
interest in the work, the office issues no Jess than Qpo copies of 
the popular meteorological journal Das Wetter to its observers. 


TILE report of the Director of the Royal AlfredgObservatory, 
Mauritius, for the year 1891 has just reached this country. The 
‘maxémum “shade ®emperature during the year was 95°°4 on 

ecmber 8, and the. minimum s51°-o on August 3. The 
highest temperature in the sun was 162°°7, and the lowest on 
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the grass 46°'0, eThe rainfall “rmounted” to 44°63 inches, beitfe 
3°15 inche$ below the average, but at "Tote other stations ‘in 
the island the rainfall wag mugh greater thart at the Obsesvatory. 
Dr. Meldrum eollects observations from ships visiting the 
island, for thespreparation of meteorological charts of the Indian 
Ocean; the number of days’ observations tabulated during the 
year amounted ¿e 9,600, taken between 23° N. and 46° S. 
latitude. 


Comwonlt A, T. FRASER has sent us an “Interesting note from 
-Bellary with regard to two Hindoo, dwarfs which he photo- 
graphed in the Kurnonl district of the Madfas Presidency, not 
far south of the river Kistna, In speech and intelligence the 
dwarfs were indistinguishable from ordinary natives of India. 
From an interrogation of one of them, it appeared that he be- 
longed to a family all the male members of which have beeg 
dwarfs for several generations. , They marry ordinary native 
girls, and the female childre? grow up like those of other people. 
The males, however, though they develop at the normal rate 
until they reach the age of six, then cease to grow, and become 
dwarfs, These stunted specimens of humanity are almost help- 
less, and are quite unable to walk more than a few yards. 


Mr. MILLER CHRISTY outlines a scheme*for*mapping the 
geographical distribution of vertebrate aaas in the Zoologist 
for November. He proposes to construct g map showing, by 
means of different colours, the following points for each species : 
~~(1) Its present (indigenous) area of permanent residence 
throughout the world; (2) its summer and winter ranges 
throughout the world (if migratory); (3) its relative abundance 
in different parts of its area; (4) its lines of migration (if any) ; 
(5) the additional area (if any) over which any species, now 
partly or wholly extinct, can be traced within historic’ times ; 
(6) the additional area (if any) over which it has been naturalised 
by human agency; and (7) other points o$intérest, such’ as iso- 
lated occurrences, erratic movements, areas ‘of ‘hybridization, 
&c. Though it may be some years before a scheme of this kind 
‘is well under weigh, authors of monographs‘of genera or families 
‘would do well to systematise their works, so tat they could 
easily be used! in the compilation of a topographical catalogu: 
or bibliography. °° 


e 

THE extensive and increasing dgmand fer india- rubbér renders 
it possible that the supply will eventually become exhausted, so 
attempts at artificial cultivation of rubber trees are being tade 
in various rubber-prpducing comntries. Mr. Klayt remarks, in the 
June Bulletin of the Royal Botanic Gardens, Trinidad, that 
rubber has been procured in the Gardens froe Castillon 
elastica, and that trees of a mature size will produce it in paying 
quantities, It has also been proved thf /Yeveas ‘of several 
species will thrive well in Trinidad, In this connection a paper 
by Dr. Ernst, on the caoutchouc of the Orinoco, published in 
athe first number of the Revista Nacional de Agriculture, and 
included in the Buletin, is of interest. Dr. Ernst says that 
the rubbet of the Orinoco is extracted from the juice of the 
' Hevea braziliensis, Mill, a tree belonging tothe family Zupdor- 
-biacea, and not to that of the Hevea. Guapanensigy. The milky 
juice obtained from the trees, through incisions made in the 
bark, has the consistency of cream, and the ribber existing in 
it in minute globules constitutes from thirty t® thirty-three. per 
cent. of the weight. The rubber collectors of the Amazons 
employ the *slow, primitive, and contaminating process of 
evaporating the juice in the degse smoke of a wood ®@re, in 
“rder to separate the rubb@ from ‘it. A far better method of ob- 
taining coagulation is toaddasix per cent. *solution af alum to the 
juice; and then submit the coagulated rubber togpressure in order 
to extract the water it contains. Dr. Ernst thinks that every 
effort should be made to extend and consegve the forests, thiekets, 
or groves of rubber trees, shggesting, among other things, that 
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when the collectors work a grove they should pe made to plant 
acertain pumber oftitfes, 
a chemical mode of, coagulation, can the rubber production of 
the Amazon territory bz increased in quantity and improved in 
quality. 2 e 

Mr. VERNON Batuey has prepared a report, for the U.S. 
Department - of Agriculture, on the haunts and habits of the 
spermophiles, knowp in America as gophers or ground squirrels, 
inhabiting the Mississippi Valley region. Five distBictespecies 
of the genus Spermophilus inhabit this region, and four are re- 
Of account of the immense damage done to 
crops by these mammals, several States have endeavoured to 
exterminate them, and they have formed the subject of in- 
vestigation at a number of agricultural colleges and experi- 
mental stations., The increase of the pest is probably due to the 
thoughtless destruction of its „natural enemies. We learn that 
no less than sixteen of the seventy-three species and sub-species 


.of hawks and owls found in the United States are known to 
prey on the various members of the genus Spermophilus. 


Among mammals, the spermophile’s enemies include the badger, 
fox, coyot, wild cat, and weasel, all of which are hunted and 
killed for spert ər because of poultry-yard depredations. In 
several States imense amounts of money have been paid as 
bountiés fo: the destruction of the pest, but the results are far 
from satisfactory ;* and it is evident that a bounty is only a 
temporary expedient for the extermination of these or any other 
animals, Mr. Bailey says that in many ways spermophiles 
render valuable service to the farmer, so he does not recommend 
a complete ,destruction of them. The ‘evil which they do to 
crops, however, is very considerable over more than two-thirds 
of the United States ; hence there is a general demand for some 
‘economical means of destroying them. , The animals can, of 
course, be shot,*and i én this way limited areas may be freed from 
their ravages. Fumigation and trapping have also been em- 
ployed with more or less success; but the most effective 
and quickest results have been obtained by placing in the bur- 
rows a bunchef rags or waste saturated with carbon bisulphide, 
and closing up the hole. The information on ‘this point.given 
by Mr. Bailey shad be of use to agriculturists ; ; indeed, the 
whole ofthe bulletin i is of high impMtaace, 


At the request of Mig Royal Academy of Solencei in Vienna, 
‘Prof. V. Hirbel undertook a Geological tour this season in 
Thessaly. One ọr two short reports from him are published in 
the journal of the Mathematics daturwissensch., Classe (No. 20, 
October 18). Respecting the geology of Northern Greece, he 
writes that calcareous formations of- the Flysch have the most 
extensive outcrop @h the three parallel: chains of the Pindus 
range. Dykes of serpentine intrude ,through.the Flysch, and 
occur as flows interbedded with the overlying Cretaceous lime- 
stones. The age of the much larger, intrusive masses of ser- 
pentine in the sandstone zone of the upper Peneus has not yet 
been definitely ascertained, l e 


IN ‘the ‘*Proceedings of the U.S. National Museum ”’ 
(vol, xvi. pp.9471~498, pl. 56), Mr. William: Healey Dall de- 
scribes a ‘*Sub-tropical Miocene Fauna in Arctic Siberia.” 
This fauna consists of a few wejl-preserved specimens of mol- 
luscan genera, OStrea, Siphonaria, Cerithium, &c., which were 
found in 1855 by a member of the ‘* Ringgold and Rodgers 
Exploring Expedition in the North Pacifig,”. Thê fossils occar 


‘in, Miocene sandstones of ghe Sea of Okhotsk, which are 


exactly like those of the Alaskan coMt, and they are of: interes® 
chiefly because they prove beyond doubt strong, affinities of the 


‘Miccene mollugga of these northern seas with species now living 


in the warm seas of Japan and China. According to Mr. Dall, 
the £nnual mean temperature, of the waters in the Okhotsk area 


-has dûninished by at least 30° to 48° F. since Miocene time. 
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THE U.S. National Museum has al® published a report by Mr. 


Oaly by such mans, and@y adopting | James J. Peck, on the pteropods, and heterppods cellected by 


the U.S. Fish Commission steamer, 4/batross, durjng the voyage 
from Norfolk, Va., to ) Sang’ rancisco in 1877-8, The pteropod 
ecollections of thisevojage are, for thea.most part, from the Cari- è 
bean and Panamaic provinces, and the material belongs almost 
exclusively to the. family Cavoliniidze® From none of the 
deeper dredgings in the Pacific were pteropod deposit shells 
reported, though at times the surface collections in the same 
regions showed an abundance of the live animals. Mr. Peck 
agrees with Agassiz that bottom distribution is largely deter- 
mined by the course of thg ocean gurrents, so that by meang of 
pebagic fauna and their bottons distribution, dight may be thrown 
upon the course of the currents. To this cause Agassiz ascribed 
the presence of Arctic pteropods along the New England coast, 
from the course of the Labrador currents, and Mr. Peck believes 
that the differences between the bottom and® surface collections 
of .the Albatross on the voyage in the Gulf of Panama and at 
the Galapagos Islands may be similarly explained. 


SOME ye&rs ago, a discovery of fossil plants was made for the 
first time in the Trinity Division ‘of the Comanche series of 
Texas. These have now been worked out in detail ‘by Mre 
Wm. Morris Fontaine,’ who has published hiseresults, together 
with a series of illustrative plates,in the“ Proceedings of the U.S. 
National Museum” (vol, xvi. pp; 261-282, pl. 28-43). . There 
are twenty-three species described ; by far the greater number 
are conifers belonging to the genera Abietites, Laricopsis, 
Pinus, Frenelopsis, - Sequoia, &c., a fev .Cycad genera, and a 
new species of Equisetum are also present ; ferns aye of exceed- 
ingly rare occurrence, and angiosperms entirely wanting. 
Seven of the species have been ddentified with forms from the 
Lower Potomac deposits (Lower Cretaceous), of Virginia, and 
several others show striking poinis ‘of similarity with the same 
flora; four species agree with Wealden types. The whole 
character of the ‘‘ Trinity ” flora, more especially the absence, 
SO. far as known, of angiosperms, seems in favour of Jurassic as 
well as Cretaceous affinities. It certainly doés not bear the dis- 
tinct Cretaceous i impress gf the flora in the Potomac or Wealden 
formations, Mr. Fontaine refers the Trinity @ fipra, therefore, 
to the bage of the Cretategus posits in Texas, occupying a 
slightly lower horizon than the very similar flora in the Potomac 
deposits of Virginia, 


e° ` 

THE recent gedlopical history of the Arctic lands is fiscussed 
‘by Sir Henry Howorthẹin the Geological Magazine. The 
general conclusions to which he arrives are as Tellows :—(1) 
Daring the Pleistocene period the Arctic lands, instead of 
being overwhelmed by a glacial climate, were under compara- 
tively mild conditions, and were the home of a widely-spread 
and homogeneous fauna and flora, constithting, perhaps, ‘the 
best defined life-province in the world. (2PSince Pleistocene 
times the climate of these Arctic lands has been growing more 
and more severe, resulting in the extinction of a portion of 
their vegetable and animal inhabitants. (3) While one portion 
of this Pan-Arctic fauna and flora still remains largely homo- 
geneous, another portion has become differentiated by evolution 
in Northern America and Northern Europasia, into the Negrctic 
and: Palearctic segions respectively. (4) The true and the 
only glacial climate which we know to have prevailed in the 
Arctic Jands was not during the so-called glacial age of geolo- 
gists, that isduring the Pleistocene period, but in that which is 
now current, and which is the product largely, if not entirely, 
of changes gf level in the earsh’s crust, which have occurred 
since Pleistocene times. : 


THE ‘* Geology of Dublin and its SN eighb®urhood”’ ? has foupd 

a clear interpretation at the hand of Prof. Sollas, of Dublin Uńi- 

versity (vide Proceedings of the Geologists’ Association, August, 
e e 
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pp. 91-128). © Prof. Sollas discnises the origin of the ancient 
quartzites? grauwackes, andy Slates in that district, and gives 
drawings from mjcroscopic sections to illustrate the evidence in 
favour of their originally sedimentggy nature. — Paleontological 
evidence is preseMt i in the form of numgrous®vorm- -tubes and the 
doubtful organic Temgins known as ‘Oldhamia radiata and 
The whole group is regarded as a deposit’ in the 
tranquil Sea of a period, probably Cambrian ‘or pre-Cam- 


“brian,” whig he rathèr happily characterises as the “Age of 


Worms.”  Just'as in the Highlands’ of Scotland, this Irish area 
has been subjected togreat earth-movements, not only once, but 
seWeral times. First, in dater' Cambrian age, the sedimen- 
tary rocks ‘were folled up int6O a series of anticlinal ‘and 
synclinal folds. Ordovician time saw the rocks once more below 
sea level, añd a second elevatory movement set in with extreme 
slowness in Upper Ordovician time. The third period of move- 
ment i$ of post-Carboniferous date, and of simpler character 


‘than the two preceding, the flexures having in the main followed 


those of the Ordovician movements. ` In his concluding pages 


` Prof. Sollas briefly refers to th® absence of nfesozoic and 


s 


-the Xournal de Physique. 


tertiary deposits, the general characters of the glacial period, 
and the distribution of the boulder-clay over the Dublin area. 
Sketch maps avd diagrams TiJustrate thé paper. 


¢ HE effect upon the optical properties of a plate of quartz of 
compressing Tt in a direction perpendicular to its axis has been 
investigated by M. F. Beanlard,-who publishes his results’ in 
A quartz plate was cut normally to 
the axis and compressed Jaterally, thüs Superimposing a double 
refraction, varying with the pressure, upon the rotatory power, 


‘Allowing a beam of plane-polarised light to fall normally on to 
‘the plate, he obtained inside @he crystal two elliptic vibrations 


‘propagated ‘with different’ velocities and _ exhibiting after emer- 


gence a certain difference of phase: * These two' vibrations i in- 


‘terfered and gave an ellipse whose elements could be experi- 
‘mentally d@termined. The pressures were obtained by means 


‘ of the jaws was fixed firmfy in, a frame, 


‘ofa Perreaux dynamometer, ‘varying from'o to 536 kgr. per 


square cm. The’ quartz was placed between two jaws which 
could be made to apptoach each other by turning a’screw. One 


guides which communicated tfe pr@ssure to an elliptécal pair of 


springs, the amount being indicatéd on a dial through a rack 


- and pinion arrangement. 


The dynamometer was mounted on 


-two wodden platforms allowing of the orientation of the quartz 
plate normally to the incident ray. » The rest of the apparatus 


consisted of a polariser, a quarter-wave mica plate, a pair of 


> quartzes with tvæ different rotations, an analyser, and a spec- 


‘ tyoscope with eye-piece „slit. 
. power remains constant ; 


_It was; found that the rotatory 
that ‘the difference of phase” due to 


. double refraction alone is pr oportional to the pressure, and that 


the angle betweei#the major axis of the emergent ellipse and 
the original incident vibration:increases at first with the pres- 


' sure (for'plates of given thigkness), then oscillates, and at par- 


ticular’ pressures the two directions are the samé, so‘ that at 
some points the major axis turns in a direction contrary to the 
na‘ural rotation of the quartz plate. - 


‘#T a recent meeting of the Académie des Sciences (Paris), 
M. Poincaré communicated an ‘account of tfe experiments on 
the velocity of propagation of an electric disturbance along a 
wire, which have been carried on by M. Blondlot ate Nancy. 
The wires used were of ‘‘high conductivity ” copBer, 3 mm. in 
diameter, and were fixed to the’telegraph posts between the 
Préfecture and the Maxevjlle Asylum, a distancesof about one 
kilometre. The method employed was very like that used by 
Wiitatstoffe i in his*attempt to measure the velocity: of the pas- 
sage of an electric discharge, only instead of a rotating 
mirror M. Blondlot uses a rotating photographic plate. Matters 
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are so arrangeth that two sparks pass between two knobs; ofle 
direct and®the ‘other after gravellinz réuld the 2skilometre 
‘circuit. The mean of ‘five experiments gives a Sada able 296 
kilometres per second, the retardation being 7Ej- of a‘second. 
On a line 2 kilometres*long, that is, one where the electricity 
has to‘travel over 4 kilometres, the: velocity oktained was 
slightly greater, namely 298 kilometrés per’second, 


Ina paper read before the American’ Jastitute of Electrical 
Enginters, Messrs. Bedell, Miller, and Wagner give an account 
of a new form of contact-maker whigh they have employed in 
their experiments on transformers. The contact-maker was 
required to connect for an instant a voltameter with the circuit 
of the trensformer at any required part of the cycle.’ The in- 
strument consists of discs carried by a spindle which was con- 
‘nected to the shaft of the dynamo. A needle projects from the 
face of this disc and forms one of the electrodes for making 
contact, the other being forfned by a fine water-jet issuing from 
a nozzle which is insulated from the rest of the instrument. The 
water-jet is supplied by a jar of.water, several feet above, the 
connection being through a rubber tube. The nozzle of the 
water-jet is carried by a disc which is capable of beigg rotated, 
and has its edge graduated in degrees. The ntedle cuts the 
water-jet near the nozzle before the continuous column has had 
time to break up into drops. It was found necessary to’ put a 
little salt in the water, as pure water does not work, while 
acidulated. water corroded the nozzle.. This form of contact- 
maker the authors find far superior to’any of the usual mechani- 
cal dévices,' the contact being perfectly constant-and reliable. - 


‘In the Zettschrift für physikalische Chemie, vol. xii, No. 4; 
Herr Humburg gives an account of a significant piece of work 
which was undertaken for the purpose of obtaining additional 


evidence as to whether the magnetic rotatogy polarisation of © 


solutions gave any support to the hypothesis of „electrolytic 


dissociation. Measurements were made on solutions of the 
jower fatty acids in water, benzene, and toluene. The mole- 
cular rotation of the dissolved substance was calculated on the 
supposition that the value found for the solution was the sum of 
those given by the amounts of solvent and dissolved substance 
which it contained. The ngmbers thus obtained were found to be 
practically independent of the congentratien and of the*chemical 
nature of the solvent, and were identical with the values given 
by the free acids, Not only Yas this the case with acids such as 
acetic, proponic, and butyric, « evhich are hejd,to be but feebly 
dissociated, in aqueous solutfon, but also of the chlor-acetic 
acids, which are supposed to be much more stronglyelissociated. 
Similar results were obtained from observations on solutions of 
various inorganic salts, such as potassium iodide, sodium 
bromide, ammonium nitrate, and barium bromide in water, and 
in methyl alcohol. Althouzh the molecular conductivity of the 
aqueous solution of any of the salts was invariably much greater 
than that of the alcoholic solution, nevertheless the molecular 
rotation ef the salt was the same in-both cases. In con- 
junction -with the work of Scshénrock on this subject (see 
Notes, vol. xlviii. p., 230), the above resylts indicate. that the 
effect of ‘electrolytic dissociation on the magnetic rotatory 
polarisation of solutions (if such an effect really exists) is too 
small to be detected by orminary methods of qneasurement, 


. ALTHOUGH such a large "number ‘of investigations pave been 
made on th bactegial: contents of waters derived from such 
different sources as lakes, riverssprings, and wells, onl® a few 


observations have been m®e onthe microbialecondition of sea- 


water, . Giaxa’g are the: earliest, . recorded examimations, and 
exhibit the poverty in this respect %f sea-water. Thus, in the 
Bay of Naples, rat about a mile and a half from the shorg, only 
ten organisms were found in I.c.c. Bussell, also worktng,in 


e 
this bay at distances of 2$-to ot miles vom the coast, obtained 
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ffom 64 to 6 n ICC respectivély. e Very different is, however, 
the, bacterjal condittor ‘of sea-mud, as many as 245,09 microbes 
being found in 1 c.ce of slime at a depth of 164 feet, and 12,500 
at 1,640 feet, whilst sea-water examined at guch depths con- 
tained rat and 22 respectively. Russell has beqn recently ex- 
tending his observations. (Botanical Gazette, vol. xvii. 1892) to 
the sea-water and mud on the Massachusetts coast. The num- 
ber of bacteria, both in the water and slim®, w&s very much less 
in these more northefn and cooler waters than in the Mediter- 
ranean at Naples. The microbes present in the mud from 
Buzzard’s Bay avemzge frofh 10,000 to 30,009 per c.c., being but 
a very small fraction of the number found in Mediterranean mud 
at equal depths. Samples of mud were also obtained about 100 
miles from the shore at a depth of roo fathoms, on the edge of 
the great continental ‘platform skirted by the Gulf Stream. 

hese samples Sire the farthest from land that have ever beeh 
bacteriologically examined, afid bgcteria were found in large 
numbers ; moreover, the two prevailing varieties present were 
identical with those obtained near the Massachusetts coast. As 


in his earlier researches, Russell also here found but few varieties. 
of bacteria in. the miud, mostly two or three, and curiously one. 
form, Cladot pri. ix intricata, isolated from Mediterranean mud 


and frequently mæ with, was ohly rarely found in this Atlantic 


slim e o 


isolated by Dr. Kjellin, of Heidelberg, and their mode of pre- 
paration and properties are described in the current number of 
They have been obtained by the decomposition 


which oxim was merely selected on account of its ready pre- 


paration in a st#e of purity. The’ process consisted in boiling. 
‘the ester ‘with seven times its ‘volume of concentrated , hydro- 
` chloric acid in a flask to which a reflux condenser was attached, 
i subsequently cooling, saturating the liquid with hydrochloric 
: acid gas, and again boiling for a few minutes. A large quantity 
of meta-nitro-benzaldehyde is deposited and 


removed by 
filtration, after whjch the hydrochloride of the substituted 
hydroxyJamine is obtained by evaporation, first over a water 
baah, and finally over *sulphugic acid, In order to isolate the free 
bases from the hydrochlorides, the same method was adopted as 


_ proved so efficacious in the’ isolation of hydroxylamine itself, 


namely, deeomposition with sodham alcohelate, and subsequent 
fractional giistillation of the resulting liquid zz vacuo, The 


` hydrochloride was dissolved in the minimum quantity of methyl 


alcohol, and a littlg less than the calculated quantity of sodium 
methylate added, the large evolution of heat being’ controlled 


_ by’ extraneous cooling. The deposited sodium chloride was 
_ removed by filtration through asbestos ;' filter paper cannot be 
_ employed on account of the strongly corrosive properties of 


these methyl and ethyl derivatives of hydroxylamine. Upon 


j distillation 2 vazuo in the case of the methyl compound, after 
the greater portion of the methyl alcohol has passed over and 


at a temperatire of*35-40°, an alcoholic solution of the base 
distils, then finally the free base admixed with a small propor- 
tion of alcohol. Upon submitting this last fraction to redis- 
tillátion, at a temperature of 62° and a pressure of 15 m.m., the 


‘pure -methyl hydroxylamirfe, CH ;NH-.OH, | distils as a 


colourless liquid, which solidifies to a sold cgmpSsed of colour- 


 Jess%ind‘odourless prisms upon cooling with ice or agitation of 
‘the receiver, The crystals melt Sharply at 42°, 


but do nf 
resolidify @ntil the much lower temperature @f 20° is reached. 


© Upon distillation zz vacudin the case of the ethyl compound, 
` aftes the methyl alcohol has largely passed over an alcoholic 


soliftion of the base distils fgr a.short time, then lastly the ethy] 


ʻi ‘compound itself commences to sublime and condenses i in the 
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ETHYL and m&hyl Jda ‘of hydroxylamine, in which’ 
the alkyl radicles: ‘replace: an atom of the hydrogen in the amido 
_group, and are therefore directly linked to nitrogen, have been 


_ long). 
. The diatom Coscinodiscus has been present in remarkable pro- 
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receiver in the form of large leafy erystals, filling, the whole 
receiver. After pressing the crystals on porogs platesto remove 
any superficial oil, pure A-ethyl hydroxylamine C.H;NH.OH 
is obtained ; the crystals : axe quite colourless and Souris. and 


exhibit a mother o péarl lustre. They se a at 59-60° 
without decomposition. . e 


THe B-methyl and 8-ethyl derivatives of hydroxylamine are 
substances which are readily. soluble in water and lower 
alcohols, but only ver slightly in gthe and benzene. The 
crystals of both deliquesce in mojst aii. In the case of the 
methyl compound the deliquesced substance rapidly volatilises ; 
but in the case of the ethyl compound the, deliquescence şan 
onby be observed in badly-stoppered bottles¢ for in the open air 
the spontaneous volatilisation is so rapid that the substance has 
not time to deliquesce before it entirely disappears. Both com- 
pounds react strongly basic, and reduce alkaline copper and 
silver solutions as energetically as hydroxylamine itsel in the 
cold. They strongly attack organic substances, but do not etch 
glass, nor do they appear to be explosive substances like free 
hydroxylanfine. Both coflpounds are rapidly destroyed by 


-halogens with production of halogen acids; concentrated 


hydriodic acid converts them to amines. When heated for some 
time in a sealed tube With concentrated hydroçhloric açid, the 
methyl compound suffers an interesting chang@, being converted 
into ammonia and formaldehyde—CH,NH.@H = NIS, + 
HCOH, . 


' Noregs from the Marine Biological Station, Plymouth.—Last 
week’s captures include another living specimen of Lima 


_Loscombtz, the Holothurian Thyone fusus, and the rare Nemer- 


tines Carinella polymorpha (second specimen), Cerebratulus 
marginatus (first record), and adarge Lineus bilineatus (16 cm. 
The tow-nettings have been of a uniform character. 


fusion for several weeks past. Medusæ have been scarce. The 
most plentiful larvæ are those of Polychbaetes, of Cirrhipedes, 
the Mysis. stages of. several Decapods, and Scypkonautes. 

Veligers are present in small numbers ; ; and isolated „Specimens 
of the larvæ of Cephalothrix, Porcellana aad Carcinus (Megalops) 
have also. been observed. | Very ftw individuajs of Crangon 
vulgaris gre now to be found bearing ova, 


THE additions to the Zoological Society’s Gardens aan 
the past week include a Black-handed Spidge Monkey (Ateles 
geoffroyi) from Nicaragua, ‘presented by Mr, T. E. M® Rymer- 
Jones; a Rhesus "Monkey (Macacus rhesus, 2) from India, 
presented by Miss G. A. Gollock.; .two Macaque Monkeys 


` (Macacus cynomolgus, £ &) from India, presented respectively 


by Mr. W. Wylde and the Hon. Mrs. E. Yorke; a-Philippine 
Deer Per vus philippinus, 9) from Manila, resented by Capt. 
T. E. Saunders ; seven Common Quails (Coturnix communis), 
two Common Terns (Steraa hirundo), tw Common Toads 
(Bufo vulgaris) European, two Bull Frogs (Rana catesbiana) 
from North America, a Grey-hgaded Porphyrio (Porphyrio 
poliocephala) from India, presented by Mrs. Rickards ; .a Smooth 
Snake (Coronella levis) British, presented by Mr. A, Green ; a 
Bay Wood Owl (Phodilus bodius) from Java, deposited ; two 
Rose-Hill Pattakeets (Platycercus eximius) from Tasmanja, a 
Purple Sandpipes ( Tringa striata) British, purchased, 


° OUR ASTRONOMICAL COLUMN. — 


A New SOUTHERN STAR.—Prof. Krueger has .received a 
telegram frgm Prof. E. C. Pickeiing to the effect that a new 
star was discovered by Mrs, F leming on October 26. Its Right 
Ascension is given as 230° 34’, and its North Vojar Distance 
= 140° 14’. The magnitude on July 10 =7'0, No frtker 
details have been received, -but from the date for which the 
magnitude is given it is probable that the star = detected by 
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Mrs. Flenfing upon a photoggaphic plate taken in July. The 
telegram has beén commuiicated to the observatories in the 
southern hemisphere. l i 


tt ASTRONOMICAL JOURNAL ” Piz E,+-Owing to the fact th 
-during the past si@ month$ only one comet hasbeen discovered, an 


that its Period of visibility was unusually short, and also to the’. 


probable prevalence ot a bad time of observing weather during 
the winter, the period specified in the offer of this prize for 
observation of comets has been extendgd by six months, The 
closing tlme for this prize will now take place September 30, 
1894. l 9 i 

COMET Brooks (OCTOBER 16).—Last week we gave Bid- 
scħof’s elements and ephemeris, fof this comet. This week, 
for the sake of cothparison (Asfronomischen Nachrichten, No. 
3194), we give the elements of the comet as obtained from 
the observations made at Hamburg, October 17 ; Greenwich, 
October 18; Pola, October 19; Strassburg, October 23, and 
Vienna, October ay, They are as follows :— 


Elements. 
T = 1893 September 19'209 M.T. Berlin, 
Qa , 

a = 347 20'50 } 
8 = 174 53°20 > 18930 

° i = 129 45°78 | 

e log ge= 9°90992 a 
The current, ephemeris is for 12h. Berlin mean time. 


ll 


1893. a App. ô App. Br. 
h. nne Sa © 
, Nov. 9 12 58 50 ... +302772 .., 0 82 
TO a. 33 053 ave 31 206 ., 
Il én A59 on 32 148 .. p 
12 C: 33 99 «. 
13 ie ere 34 5'8 a 
' 14 Y 396: 35 2'6 ... o'o 
; 1G) au 12 O e 36 O4 +... 5 
16... 1314 25 .. , 36 59° ... 


Unit of brightness occurred on Ostober 17, 


Moon Pycrures.—In an article on the “Origin of the 
Lunar Craters,” which has appeared in the last two numbers 
of Prometheus (Nos. 212, 213), the writer has been able to 
secure some excellent illustrations. These pictures are copies 
from photographs tala at Paris by the Brothers Paul. and 
Prosper Heng, dnd ilusttate, regions near the South Pole. 
The current number of Anowddge also contains tw@ fine re- 
productions of lunar photographs obtained by MM, Henry, 
illustrating an article by MrwA. C., Ranyard, on the tints of the 
lunar plains. s. g °’ i 


“ id ` ' 

METEOR SHOWERS DURING NOVEMBER., —During this month, 
In addition 10 some minor showers, M® Denning’s table informs 
us that there are two which are above the usual brilliancy. 
The positions of the radiant points are as follows, the two most 
brilliant being printed in heavier type :— 


Pate. Radiant. Meteors. 
‘eo a. ô 
Nov. 13 .9 150 +22 «.. Swift; streaks 


Swift; streaks 
Slowish 

Slow ; bright 

... Very slow ; trains 
i. Swifty streaks 


IĜ ..g I54 + qI. 
53 t 71 
20 a 62 f 23 
27... 25 +44 
D aaay a 190 + 58 





“GEOGRAPHICAL NOTES. ` 
Some anxiely may have been caused amongst Dr. Nansen’s 
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.Marcou’s theory of its native origin from the Amerriquegtribe of * 


_of rock which have fallen down their crevasggs. 
. of. rock abrade and polish and scratch, the rocky bed in which 
they lie when they are dragged over it by the moving ice. 


| cient to adtount for the formation ‘of these hollows. 
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berg between Rova Zemlya and Frat gosef Lani? In, the Te 


Kara Sea the current, which is usually wegterly at that season, 
iwas this year running nérth-gorth-west, at the rate of a mile an 
hour. ‘The nofeindicates that Captain Wiggins entertained no 
tdoubt of Dre Nansen having easily reached the New, Siberian 
islands, which were to be his real starting-point. 


' IN continuation of the soundings of the English lakes recorded 
jn this column ffom®time to time during the summer, Mr. E. 
{ieawood, assisted by Mr, Shields, has lat week made bathy- | 
retri€al surveys of Ennerdale, Buttermere, and Crummock 
Naters, e 


ý ; 
Tue annual report of the Tyneside Geographical Society 
shows that there is now a membership of 1011, and the society: - 
generally in a flourishing state. From its headquarters in 
Newcastle the Tyneside Society extends its operations over a 
considerable area, and.has established a regular branch in thg 
city of Durham, af 


Dr. JOHN Murray, of thé Challenger, has written an" 
elaborate paper on the first voyage of Columbus in relation to 
the development of oceanography. It is published in the 
current number of the Scottish Geopraphical Magazine, illus» 
trated by reproductions of a number of ancient maps.- Dr. 
Murray deals incidentally with the origin of the name America, 
rejecting Horsford’s fantastic guess that it came fgomthe name | 
of the Norse explorer Erik the Red, and gnclining towards 


r 
> 


Indians in South America. As 10 Amerigo Vespucci’s con- 
nection with the name, the author views it as a playful nick- 
name given to him on acċount of the similarity of his Christian. 
name, which was superseded by America, just as be himself is 
frequently called ‘Challenger Murray” for the sake of distinction. 
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THE EROSION OF ROCK-BASINS. 


JN a recent letter to NATURE (vol. xlviii. p. 247, July 13, 1893), 
Sir H, Howorth attacks the views of those extreme glacial- 
ists who hold that a glacier is able, by mears ò the fragments 
of rock frozen into its under surface, to e%cavate rock basins : 
and with justice, so far as the larger basins, such as those of 
the great Swiss and Italian Jakes are concerned, for it has been. | 
frequently shown, especially by Prof. Bonney, that such a cause: 
is quite inadequate to account for the excavation o$ those basins. 
It seems inconceivable that a glacier which-is barely able to. : 
move the loose d¢br7s lying in its path, should be able to plough - 
out hard rocks to any depthgwhatever below the general valley: 
level, On the other hand, the frequerg occurrence of rock ' 
basins in regions which are now; or were in former tim&, 
subjected to glaciation, is sogremarkable, that it appears as — 
though there must be some connection between the two sets of 
phenomena, E: ° oe , ; 
Sir H. Howorth says that, “so far as we know, the mecha- . 
nical work done hy ice is limited to one process, “Qhe ice of 
which glaciers are formed is shod with boulders and with pieces. 
Thege pieces. : 
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Without this motion they can of course effect nothing either as 
burnishers or excavators.” But there is another agent of erosion 
Which is only called into play under the peculiar circumstances ' 
afforded by glaciers, and one which, I venture to think, oe 
This ts, 
briefly, the action of the water, derived from the melting of the 
surface of theglacier. It is now some five ygars since | had the 
good fortune to be able to explore some of the large glaciers in 
the higher regions of.the Himalayas, and formed the conclu- ' 


| sions which I am ‘now about to put forward ; but it seemed to 


me’so likely that they had occurred to others, and probably been ° 
dismissed as unsatisfactory—though of this I could not assure 
myself, as it isg@long since I have had access to any libfary in 


w] 


which-papers relating. fo such questions might be found—tha I 
hesitated to publish them, It stems, however, from the . 
rfark in’ Sir IH. Howorfb’s letter, quotæl above, that no 
weight has hithertp been attached to this cause of eroon, how- 
-ever slight it may be, and therefore fng observatigns may pos- 
sibly’ be of some value. 

Before going into details, I wish to draw attention to one“pr 
two facts which have been overlooked Isy Str H. Howorth, and’ 


‘which have an important. bearing on tke: discussion. - Inthe, 


that never within human memory has the sea been so free from 

ice.» At the end of December one vessel saw not a single ice- | first place, whatever be the cause ofnotio#f, it-is an. undanbted œ 
eo * a . 
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friends by reports published in an evening paper frofh the 
slender testimony of some Samoyedes, that the Kara Sea was 
unusually hampered by ‘ice- this season. The Nouvelles 
Geographiques, it is satisfactory to see, reports on the authority 
- of the captains of the Russia@ vessels carrying railway. material 
to the Yenesei, and of Captain Wiggins, that the navigation of 
thei ara Se? was pafticularly easy this summer, the ice being 
thin afid not compact. The Hammerfest whalers also reported 
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@fact that tle lower porfigrs of large glaciers do nf®ve 
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over level 
or nearly level ground, and that for considerable distances. 
Whether fhe bottom Ifyers of the glacieg move at all under such 
circumstances does not matter much, but that thessurface layers 
move is proved by the manner in which stones are carried down 
and deposited in a moraine often several miles distant from the 
foot of the step slopes at the head of the valley. T am inclined 
to think that the amount of plasticity attributed tọ ice, founded 
on laboratory experimgnts, has been considerably underrated, 
and that under the conditions in which it exists inea large 
glacier it does actually flow, though very slowly, like a viscous 
body, Why gravitygshould@® cease to do any work on the ice, 
when it rests on a level surface, as Sir. H. Howorth states, I 
cannot see, and when we consider the enormous thickness and 
weight of .ice in a large glacier, there seems nothing strgnge in 
its spreading out or flowing in the only direction in which motion 
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is possible, if @e allow any degree of plasticity whatever. In 
the second place, that erosion of ‘some kind, and that to a large 
amount, does go on beneath a glacier is proved by the turbid 
state of the water* which issues from the end of it, and it must 
be remembered that this turbidity ofthe water is not occasional 


like that fa river in flood, but is continuous, or at, least is re- 


current every twenty-four hours, throughoue a great portion of 
the year. a , 


Tn ascending @ne of the larger Hin®alayan glaciers we notice® 


at least three well-defined stages. First, at the foot of the 
glacier, and for a considerahJ@ distance up, perhaps a mile or 
‘more, ‘the ice is almost completely concealed by the burden of 
morafwe stuff. brought down from -above, which, as the ice 
melts away, is continually ebeigg deposited on the floor of the 
valley.” As a result of the continued renewal of these loose de- 
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3 Glacier at head of Bhutna Valley, Zanskar Pang , Kashmir. æ. Old Moraine > 4, present terminatiog cf glacier. - 
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posits, the stream which rushes out fron? beneath the glacier is 
unable to cut down into the solid tock. Therefore, sapposing 


the erd of the glacier to remain ator about the same position 
for a long period, and allowing for a moment that there is aszy® 


erosion whatever going on b@meath the glacier higher up, there 

is undoubtedly a tefdenay towards the formattn of a hollow, 

closed at its lower end by a rock barrier. . . 
Having clambered over the masses of Moraine matter which 


+ 


conceal the lower end of the glacier, we enter upon a broad > 


expanse. of ice comparapively free from boulders. Here the 
surface of the ice usually Hes at a very gentle,inclingtion, and 


t 


may continue in this manner for several miles, until the foot of ; 


the steep snow-covered slopes, riddled with, crevasses, forming 
the third stage’ alluded to,above, gis reached. It is to .thig 


middie, gently sloping portiog of the glagier that I wish ` 
especially to draw attention, as it is here that the agent of ' 


AGR eS it | 
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erosion, to which I refer-the digging out of the hollows, is’ 


alone effective. And it is in such positions—~that is, imme- 
diately below a®point where the inclination of the valley de- 
creases more‘ or less abruptly—that in a. formerly glaciated 
region rock-basins are most commonly found. i 


The ice.in this portion of the glacier is traversed by occa- 
sional n&rrow crevasses, into which the streams, often of con-. 


siderable siz& arising from the melting of the surface ice under 
a hot Indian sun, plfhge sooner or later, carrying down 
numerous pieces of rock with them. Even if the crevasse does 
not originally extend to the bottom @f the glacier, a shaft must 
quickly be worn out, so that the falling water is enabled to 
exert the whole of its force directly on the lid flo8r of reck. 
These waterfalls are, of course, well known, under the nanfe dt 
‘f moulin,” but I do not think that sufficient Weight has been 
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attached to them,as an agep@ of erosion, They must act like 
so many gigantic drills upon the rock surface, and dig out 
Rollows simiħr t@ those found at the foot of an ordinary water- 
fall. It may.be objected that, whefi the glacier has retreated 

we ought to find} instead of one largeshollfw, a series of pit? 
corresponding to Lhe position of each moulin; but here the 
+ peculiar conditions afforded by the presence of the ice come 
into play. Any particular moulin never keeps the same posi- 
tion for any length of time, not only Decause a new crevasse 
may open gt any point*in the course of the stream, but also 
because the water is continually cutting back the edge of the 
fall, as in an ordinary waterfall, but much more quickly. Thus 
the drills, in course of lime, work backwards and forwards over 
the whole of the agea occupied by this portion of the glacter. 
Indeed, their action may be compared to that of a rapidly 
revolving drill moved slowly over the surface of. a piece of 
wood, which would ultimately be cut out to any desired depth, 
or to the action of a sand-blast directed on a piece of plate-glass. 

It may be noted®that none of the streams find their way down 
the glacier as faras the mass of moraine matter near its lower 
end, so that they can have no effect on the rock barrier, which, 
as I have pointed out, has a tendengy to form beneajh that por- 
tion of the glacier. Moreover, the majority are swallowed up 
before they reach the lower third or so of this middle portion 
of the glacier, and thus the well-known section of the bed of 
those rock basins which have been attributed to glacial action, 
deepest near théig upper ends, and gradually shallowing lower 
down, is simply and easily accounted for. 

IPis a curid&is fact that, in the Himalayas, true rock basins are 
of very rare occurrence, although the conditions for their ‘for- 
mation on the above hypothesis are conspicuously present. It 
is not, however, difficult to account fortheir absence if we con- 
sider the enormous amoung of débris carried down by the Hima- 
layan glaciers ag compared with that borne by most'European 
glaciers, to judge from pictures and photographs of the latter. 
It is'only the lower portion of ghe Himalayan glaciers that is so 
entirely covered by débris, and the difference may, be partly 
due to the fact that the hill-sides above this portion of'the glacier 
aresmuch less protected by ice and snow than in the case of the 
northern glaciers. On the retreat of the glacier this burden of 
moraine styf would be quite sufficient to fill up any hollow 
that may have been formed beneath it. - Thisis well shown in 
the accompanyinggillustration; where there is a well-defined old 
moraine at’ a, the present termination ofthe glacier being at 2. 
Between these'two pofħts stretches’ aw almost level plain, some 
four or five mése*long, in Which we-should have expected to 
find a lake, supposing: a holld had been worked oug beneath 
the glacier ; but in place of it we find this broad:stony ‘plain 
covered with’ débris; evidently derived from the main glacier 
and. from the side*yalleys. But suppgsée the glacier were to 
advance again, all this loose material would_in course of time 
beconfe frozen into the bottom of it, agd carried out. Then if a 
rapid retreat of the glacier were to occur, leaving no time’for 
the hollow—if any exists—to'be filled up again, we might have 
adake where the Blain now is. Or, the contrast may perhaps 
be accounted for by a difference in the rate of change of climate 
since the glacial period, which may-have béen more slow in 
these southern latitudes than further north, so.that the northern 
glaciers had not sugicient time during their retreat to fill up 
the hollows formed beneath them. ‘If, as has been supposed, 
the extension of the European glaciers was partly due to a 
diversion of the Gulf Stream, might not the rapid breaking down 
of the barrier which caused that diversion have given rise to 
the rapid amelioration of tlimate required ? 

It would not, I think, be difficult to carry out a few measure- 
ments of the erosion that goes on beneath a glacier, which 
might throw much light on the question. If one visits the 
mouth of one of these glaciers early in the mortiing, the stream 
which issues from it is seen to be nearly, but never quite, free 
from sediment. This amount of sediment might, I think, be 
taken as that due to the rasping action of the ice jfself,°aided 
by the rocks frozen into its under surface, Asthe day proceeds, 
and the surface of the glacier begins to melt, the volume of 
water issuing at its foot quickly increases, and at thg same'time 
it becomes thick with mud, ® It would be easy to measure the 
velocity of the stream, and the amount of sediment at intervals 
duging the day, and trom this, knowing the area of the glacier, 
we could estimate the erosion due respectively to the’ rasping 
action of the ice and to the drilling action of the moulins. That 
the datter would be enormously in excess of the former I have 
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no doubt Whatever, and I think that it i$ worth éonsideting 
whether this may not be an adequate cause of those hollows ` 


which do undoubtedly occur în positions that seem to connect 


them with'a former extension of glaciers. 
| 'T. D. LATOUCHE. 





CHRONO-PHOTOGRAPHIC STUDY OF THE 
o LOCOMOTION OF ANPMALS- . 


THE chief interest in the study of organised beings is to look '- 


for the similarity which exist# betwagn the special con- 
formation of each species, and the particular characters of the 
functions in this species. 

The ugion of comparative anatomy and physiology is becom- 
ing more and more close, and will, without doubt, lead to the 
discovery of the fundamental laws of morphology—laws b 
means of which the inspection of an organ well permit us t 
foresee the particularity of its fuaction. 

These relations begin to Be comprehensible in the case of the 
organs of locomotion of vertebrates. The size and length of the 
muscles, the relative dimensions and form of the bony supports of 
the members, the extent and the form of the articulating sur- 
faces enable us to infer the character of the movements of mam- 
mals ; and, on the other hand, the accuracy of these deductions 
can be proved by controlling them by chsono*photography, 
which gives the geometrical character of thes® movements. 

Attempts have been made to extend this method of affalysing 
the movements of a number of different enimal species . by 
chrono-photography, and they have been successful not. only 
with mammals, but also with birds, reptiles, fishes, molluscs, 
and arthropods. , O 

It will no doubt be a lengthy enterprise to collect the 
numerous series.of pictures necessary for this comparison, but 
we have béen’ able to assure ourselves that it is nearly always 
possible to obtain such pictures by varying the, conditions 
according to the kind of animal studied. Re each SUT) 
“ Reptiles, for example, must be put in a kind of | circular 
canal, where’ they can run at their ease ;’ the chrono-photo- 
graphic apparatus is placed above the path in which’ the 
animal runs,’and thus photographs the ‘successive. attitudes 


during the course. 


appedr on a clear background. “At other times the animal ‘is 


ground. Similar arrangeneents are empldéyed for insects. It 
Is not necessary to have here the dark backgrount which 
served for the study of mammals and birds. The principal 
difficulty is to ascertain whethe the animal under experiment is 
moving in its normal fashion. With the domestic and tame 
‘kinds this is not cogsiderable@but with wild species it requires 
much patience and many attempts tosecure the natural movement. 
' On comparing some of the types of which chreno-photo- 
graphic images have been obtained, very interesting analogies 
‘are found. ‘Thus, for locomotion on land, ag well asein water, 
it is possible to follow the gradual transitions between 
simple reptation and the more complicated kinds of locomotion: 
An eel and an adder put in water, progress in the same way; a 
wave of lateral inflexion runs continually from the head to the 
tail of the ‘animal; and the velocity of the retrograde progression 
of this wave is slightly greater than the rate of movement of 
the animal itself. ` 

If an eel and an adder are placed on the ground, the manner 
of reptation is modified in the same way with both species. 
The undulatory movement has here and there a greater ampli- 


surface on which the animal nfoves. | m 
With fish, provided they have fins, and wi 


indication of ehe undulating movements of reptation. 
With the dog-fish,* for instance, the retrograde wave which . 
oes the length of the body js very*pronounced ; it is much less 


tail, with fish wigh thicker bodies. 


lizard and green lizard. E 
‘The batrachians present,e during the “successive phasgs of 
1 Translation of a communicatio vy M Marey to the Paris Academy ef 
Sciences. e ® 
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“The fish swim.in similar troughs filled with clear, water, ‘and ' 
illuminated underneath, ‘in order. that their silh®uettes should _ 


‘lighted, from above, and’ thus ‘appears light-on‘a dark back- ` 
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tude, and this amplitude increases: with the smoothness of the 


1 a 
th reptiles which ` 
have feet; there remains, in general, a more or léss pronounced 
. of 


ith salmon, and - exists hardly at all, exgept af the end of the 
td ree ` 


The retrograde wave during the ferrestrial mayements of the - 
Gecko is plainly visible, but is less pronounced with the grey - 


e ¢ 
theifeevolutton; varied: types ‘of locomotion, familiar*to’ every — 
one, of evhich the -ohrono-photographic "analysis is very in- - 
teresting, . ‘The tadpole of .the ad, for example,, exhibits - 
progression in the first stage by the undulation of the- fin, when . 


the feet appear there is a mixed type of locomotion ; the tail 
undulates, and on both sides the posterior members execute the 
movements, of swimming which is usual to them, ` These 
movements of the posterior limbs alone remén s8me time after 
the tail has disappeare®. Of these movements, which ysemble 
so-much those of human swiming, one is especially notice- 
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able ; in this the ‘anterior limbs do not take any part, and the 


posterior, after having formed a right angle with the axis of the 
body, approach each other till they become parallel, then, bend 
and stretch themselvessagain to begin anew. ‘The movements 
of the lizard’s. limbs escape direct observation on account of 
their rapidity, but on the chrono-photographic images, taken at 
the rate of forty to fifty a second, one can easily follow the suc- 
cessive movements of the limbsin front and behind. 


‘With the: 


grey lizard, as well as the Gecko, the normal pace is that. of a. 


trot,’ that is to say, the limbs move diagonally., , The great 
$ 
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amplitude of, the movements of the limbs; combined with the 
undulation of the axis of the body, causes the limbs to fpproach 
one another very much on one side. and ‘the next. instant, to 
separate. The Gecko,carries its hind foot nearly under the arm- 
pit on the sife where the body becomes concave ; the instant 
afterwards, this side becomes convex, the anterior limb advances 
very much, and the two limbs «he body presenting, on this 
side a convex arc) Will be wide apart., . ° fo 

‘Many other very interestings oBservations can be made 
relating tò the movements of insects and arachnidse 


e r r ‘ eee ® @. t 7 


é 





‘ i *} 
FrEW grows of prehistoric finds have provoked a more per- 
sistent conteoversy as t® their date and character than those 
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of -thg Mentone Caves. Were they Palæolithic.or Neolithic? | 


1 “®n,the Prehistoric Interments of the Balzi Rossi Caves near Mentone, 
and: ther Relation to the Ne§lithf: CaveBurials of ‘theeFinalese.”’ Ly 
Ar ar J Evans. A résna@of a paper communicated to the Anthropo- 
legical ingtitute. (The cu@ are kiftdly lent by the Institute.) 
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‘Did they helong to the same’ a as those pf the Reindeer. 
Period of the Dordogne? Orshouldthey, on the other hand, be ` 
referred to some:still living race of men alread} sefled on tha? 
Ligurian coast in the §PoMehed, Stone Period”? Other in- 


iqfiters, again, have Soughéa third alterfative, afd referred them ° 


to an intermediate period, to which the name‘ Miolithic,” or, 
better, ‘‘ Mesolithic,” has been speculatively given. 

-In view of these differences of opinion, the discovery.in Feb-- 
ruary of last year of fresh. human ‘remains in one of these 
grottoes associated with relics that. throw a clearer light on the’ 
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culture and surroundings of those deposited with them thar any’ 
. : e ey. 
hitherto discovered there, has naturally created considerable . 
interest. «| BS pe OS 
; Thecavesin which thesediscoverieshave been made are formed : 
in the sea-face of the promontory of lower, cretaceous limestone, 
that rises Just across the Italian frontier on the Ventimiglia side. 
‘of Mentone, and which, from its red bastions, is locally known’: 
las Baousse ‘Roussé, or, Jn its ‘Tuscan shape, Balzi Rossi: As 
early as 1858.the Swiss geologist; M. Forel, had obtained from - 
'a superficial layer of one ef.these caves‘ @arious animal bones 


‘jassociated with implements.. Subsequently Mre Moggridge dug - 


ia section jp the grotio knowp as%the Barma dou Cavillou, re- ' 
vealing five floors ‘‘formed in the; earth, by long-continued : 
trampling,” with traces of a hearthein the centre, of each, and . 
around flint flakes, axes, hammer-stones, and, lones of animals. 
The animal bones were, however, of. existing species, and this 
evidence clearly poifited tow eolithic habitation. But latef, M.. ' 
Riviére, whose patient exploration of these caverns deserves our . 
warm recognition, whatever may be thought of the conclusions. 
drawn .by him, unearthed in the same, cave, onfy a foot or two 
from.the point where Mr. Mogeridge’s excavations had ceased, 
the perfect skeleton of aman. The skeleton lay on itsJeft sidein. 
the attitude of sleep, A stone lay beneath its head and another’ 
behind the loins., An ornament. composed eof bored shells— 
which may recall the trochus*studded nets stilfworn by Venetian - 
peasanis—was found adhering to the skull, their adherence ` 


being due to a ferruginous. substagce, fragments of which lay . 


near, and which gave a ruddy colour to the whole. Evidently: , 
this ochreous substance had been used by-the departed in ‘his ; 
life-time to paint his face and body, and the whole character of 
the deposit clearly points to careful interment. From the dis-. 
covery of bones*of extinct animals mixed with the ashes ‘ingthe. 
overlying stratungM. Rivière concluded nevertheless that: the: - 
skeleton was palzolithic. ae 4 f 
' „The fact that the skeleton of the Barma dou Cavillou was - 
undoubtedly embedded amongst Quaternary remains lent some 
weight to. M® Rivière’s opinion, and his view of the matter found. 
acceptance from such fompetent judges as Mr. Pengelly and ; 
‘others.,, But the presence of the Neolithic hearths, noted by Mr. . 
Moggridge, Tn an adjacent part of th@ cave, combined with other ` 
circumstances, led M., De Montillet and Prof, Boyd Dawkins 
from the -first to take-a. different view. ‘Phey sa® only. the 
evidence of a Neolithic interment in a Palzolithic stratum? ` 
The annexed diagram (Fig. 1) will give an id@a of the general. 
conformation of the cave or cleft known as the Basma Grande, 
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in which the most recent discoveries have been made. From 


’ the date*that I was able to gfther on the spot from quarrymen 


aho at one ime or another had taken part in its excavation, 
the original floor of the cave, at a ang over the spot—-that 
is, where the skeletons were found—wa% 7,50 metres above the 
stratum in which ghey lfe, But this depth only includes what 
has beéh artificially rgmoved from thecave. ‘There are reasons 
for believing that the deposit had originally been somewhat 
higher, but that the original level of the floor had been previously 
lowered by natural agencies, 


e ; 
In 188@a discovery*of a human skeleton had already been 


made in this cave by Loui? Julien, the foreman of the men em- , 
so far as the details of this 


ployed in quarrying the cliff; and 
9 


pete 7 Eo r 
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find have been preserved, they answer very closely to that of 
the Barma dou Cavillou. The discovery of 1892 was made 
‘close to the spot where the skeleton of 1884 had been un- 
earthed. 

Unfortunately, as in the former case, it was not made by a 
‘scientific excavator, but by men engaged in quarrying the lime- 
stone cliff. I visited@he spot shortlwafterwards on more than 
‘one occasion, but the ar aatients and implements had been re- 
moved by the owner of the qumrry go his house, andgthere was 
some difficulty in ascertaining 

several relics‘were discovesed. 


e e g Place where 


fy 
i Skeletons lay, y/ 
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_ The subjoinedeķetch (Fig, 2) will give a fair notion of the 


position in which the bodies were found. They lay across the 
presênt mouth of the cave, with theip heads to the east. The 
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‘outermost skeleton was that of a man appđårently well on in 
Unfortunately the skull was broken with a blow of a pick, 
‘sat the moment of discovery, and the length of the ee can. 

From hig heel to his, 


life. 


therefore be’ only approximately given. 
shoulder he measured 1°85 metres, so that he was probably at 
least as tall as the taller’ of the’ three adult skeletons found in 
1872-1873, which reached ghe length, according t@M. Rivière, 
of 2 metres. This gigantic frame was somewhat turned to the, 
left, but it Jay morg on its back than the other two. By his left 


, ‘hang laid close to his femur, lay a long flint knife (Fig. 3).' 
` About the neck,and on the skull were remains of ornaments of, 
teeth and bone, fish vertebrae and pierced shells, among them 
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the exact position in which the 
‘of ‘on the giant’s’ shoulder. 
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Fic. 3 —Flint knife found with first skeleton. 4 linear (23 X 5 cm.). 
2 . ; 
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g@maller than the first discqyered. 





l j ; = 
many #agsa wéPitea, andTon the legs aeiijtle below the top of @ 
the tibias were two Cypraeas. s i 
Immediately behind, this lay a skeletôn, recognisêd by Dr. 
Verneau as that of a woman. It rested on the left side with 
the knees slightly drawn up, and its right hand almost resting 





e 
, FIG. 2 a. ° 


Itejs said to have held another flint 
knife, This female skeleton was not so richly decked with 
ornaments as the other two, tke bone and teoth pepdants heing . 
absent ia this case. The.third skeleton, of a youth, lay in much 
P a ’ `, t ‘ 
l . t 4 J i 
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‘the’same attitude as the second, with its right hand raised as if 


to ‘be laid on the shoulder of the individual in frqnt of it. 
Under or ne&r its hegd a third flint knife was discovered. ' Both 
the two inner skeletons, though of tall stature, were distgnctly 

From the position in which the bodiesglaf it*seems natural to 
conclude that tle two smaller indjviduals here intefred were in 
a position of dependence on the ol@ giant. Amongst the ob- 
jects found, chiefly, as: far as I could gather, about the heads 
and necks. of the skeletons, were remains of ‘necklaces or ehead 
ornaments of shell and bone, amdhgst which may be mentioned 
bored shells, fish’ vertebrae, and JeetIf-Sapparently canineseof 
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deex—whigh ‘had beew* much rubbed down and in some cases 


‘adorned, with incised lines and ‘nicks (Fig. 4). 


Of the bone 


‘ornaments discovered, the most remarkable were some curious ' 


objects like double eggs or acorns connected by & common stem ‘ 
Fig.’ 6). These, too, were incised in a .simitar manner, ' 
Amongst’ the bored shells found I was shown specimens of 
small Cyprza (millepunctata), Cerithium, and a kind of: 
Trochus; and a quantity of Nassa nerifea—etheesame shell that ' 
formed the head orsament of the skeleton excavated by 


M. Riviére in the Barma dou Cavillou. es 


Another interesting correspondence between the present dis- 
covery and that of @he Barfha dou.Cavillou was’ the presence, 
in the earth about the skeletons, of lumps of a ferruginous sub- 
stance, which in this, as in the other cave, had partly stained 
the bones. There can be no doubt that this had bee placed. 
with the departed that he might have the wherewithal to paint 


_ hgs face and body for entry into the Spirit World. 


On the osteological characteristics of the skeletons I cannot 
speak as an expert. They hafe, hgwever, been examined by 
competent authorities, whose accounts in the main agree. The 
skulls were decidedly dolichocephalic. The large skull has 
prominent supra-orbital ridges, the smaller skull has these pro- ‘ 
minences less marked and is narrower across the frontal bones, ! 
but, still, stronger, thicker, and more definitely ridged than the 
Neolithic*skuJls of the Finalese. Professor Issel, M. Riviére, , 
Mr. A. V. Jennings, and more recently Dr. Verneau have been; 
independently led to. compare the Cro-Magnon  skulls—; 


- M. Riviere especially laying stress on the curious rectangular’ 


orbits, Prof. Issel? in a communication read before the Natural. 
History of Genoa, although himself in favour of the Palæo-. 


- lithic date of the interments, was yet Jed to the conclusion that 


the crania and skeletons presented on the whole the same racial 
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Fig 4--~Deer's-tooth pendants. 
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` haracteristics as the undoubtegly Neolithic skeletons of the 


caves of the Finalese further along the same Ligurian coast. 

The great depth at which these skeletogs occurred, and the 
absence, in this whole group of finds, of pottery, polished stone 
implemenés, and the bones of domestic animals, must be cer-` 
tainly taken to show that they date from a considerably earlier 
period then the Neolithic interments of the Finalese caves— 
in which all these elements of more developed ‘culture are 
abundantly represented. ' 

But are we therefore to conclude that the Balzi Rossi remains 


` are of Palæolithic date? 


_ It seems to me that there are other.cirecumstances to be con® 


-sidered in connection with these latter finds, which do not, 


admit of such a conclusion—unless, indeéd, the word ‘‘ Palxo- 


Jithic” is to be given a sense differént from its usual accepta- 


tion. e r J va 

When “we*conie to éxamine the views-as to the extreme. 
antiquity of the instruments, such ds M: -Rivière has not hesi- 
tated to put forward in the. most unqualified manner, we find, 


"in fact, a curious illustration of the danger of proving too much. 


. are told the fhtes 


The skeletons lie in all cases beneath a vast mass of cave-earth 
in which the remains ‘of’ extinct animals: are undoubtedly 
ass@ciated with implements of flint and®bofie that may justly. 
be regarded as the work of ‘Paleeolithic man. Therefore we' 
nts themselvé must belong to the sanf 


age. Log flint knives such as those discqyered, may, it is, 


. true, find pargllels in some of the later Palzeolithic caves such: |: 


’ 


"gar 


as that of La, Madeleine, though like implements were also in 
cogimon use in Neolithic times. But the argument invoked by M. 
Rivière leads us to cCOnsequences far beyond this, In the cave- 
A of the overlying Stratum implements occurred not only of 
types eharacteristic of the Magdalenian group, of Solutré, and of 
~ . e 
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Laugerie Haute and Basse, but there were included qu@rtzite and 
other forms peculiar to the still eargier art of Le Mouftier. - In 
the same way the bones of extinct animals ers TLA us on thi 
showing to the conclusion ¢hat the ‘‘ Man of Mentone”’ daté 
back to the days of ghe“earliest group gf Pleistocene mammals. 
But as a matter of fact arfiong several-cases of Bones of animals - 
found in the immediate neighbourhood, of the skelefSns that 
have been recently examined all are of ‘recent species, and not 
a single characteristic Quaternary form occurred. It is to be 
observed, moreover, th@ the mere fact that these were inter- 
ments, implying as it does previous’ excavation, @makes the 
appearance of Pleistocene remains, 4nd even Palzolithic imple- 
ments at higher levels iw the cave-earth, of no value for 
determining the age of the skeletons. . 
The careful laying out of the fead in the attitude of sleep with 
his flint knife in his hand, his necklace and head ornaments, 
and the ochre beside him wherewith to paint his face and body 
in the other world—all this shows a development in religious 
custom which has hitherto in no single well-anthenticated in- 
stance been carried back to Palzolithic times, It is ch#racter- 
istically ‘‘ Neolithic.” We may go further and say that the 
special forms of sepulture discovered here fit on in a suggestive 
way to the lsurial rites still pwactised at a later date on this same 
coast by the Neolithic people of the Finalese. There too we 
find the body laid out in the same attitude of sleep, with the 
legs partially drawn up, an attitude which, as distinguished e 
from the still more confracted post fre of the Northern races im 
primzeval times, we may perhaps venture to re@ard.as character- 
istic of a less severe climate, and the Jess habitua] necessity, for 
drawing up the legs under the shelter of whatever served them 
as a mantle. There too we find the same bored shells and teeth 


hung round the neck, and the same ferruginous substance laid 
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beside the departed to deck his person in the Spirit World ; 
there too flint and bong objects (some of, these. latter of very 
similar forms) were placed ready to his hand. In the caves of 
Balzi Rossi, however, the skeletons were at most propped*up or 
pillowed by large stones ; in the Finale interments, such as those 
of the grotto of the Arene Candide, we find, in the case of the 
adults, stones placed round and over the skeletons so as to form 
a rude cist, though the children were still simply buried in the 
cave-earth, In these later interments, moreover, the polished 
axes and pottery placed beside the dead a» well as the remains 
of domesticated animals attest the higher stage of culture amidst 
which they had lived. Still the points of similarity in the sepul- 
chral rites practised in both groups are unmistakable. And in 
view of these points of resemblang the conclusion arrived at by 
Prof. Issel, that the Balzi Rossi skeletons, in spite of some more 
primitive characteristics, belong essentially to the same race as 
the skeletons of Finalmarina, gains additional force. 

The bone implements supply us with some fresh points of . 
relationship. “The bored pendants, formed of canines of deer 
much worn dows, found with the.skeletons both in the Barma 
Grande and the Barma.dou Cavillou are identical even to their 
notched decorations with ornaments of the same kind found by . 
Prof. fssel in‘ the Caverna delle Arene Candide near Final- 
marina associated withundoubtedly Neolithic remains. Iden- 
tical pendants have al8o been, found in the Neolithic deposit of 
the Grotta gi Sant’ Elia in Sardinia, It is to be observed that 
very similar deer’s tooth ornaments though without the notches, 
were found in the caves of La Madeleine, Laugerie Basse and 


Les Eyzies, where they are ascribed to theReindecf Peried. | A. 


stumpy bone punch also found near the Barma Grande skefetohs, 
in the possession of Mr. A. V. Jennings, is of the same type as 
a bone implement from-the excavations oft he Neglithic deposit 
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in the gro&to of the Arent Candide. Another very close parallel 
ts affordad by the cusped borme‘instrument represented (Fig. 5), 
which the Rev. J. E. Somerville, of Mentone, obtained from 
the neighbéurh®od of one of the last discovered skeletons.of 
the Barma Grande. Though blu&ter and thicker, it. greatly 
resembles som@of theebone arrow-bead# from the NeolitMic 
_burial-wlace in thè Arene Candide cave. 

` Ofall the bone objêcts, however, discovered with the present 
znterments the most interesting are those already referred to as 
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Fic. 6.—Bone ornaments, (æ) with fish-vertebræ adhering. 


resembling two small eggs, or acorns, with their big ends united 
. with a connecting stem. e The bossy part of these ornaments was 
. decorated with rows of parallel-lines running up the sides’ like 
the rungs of so many ladders. ‘Seven or eight of these are 
said to have occurred in all, Sut, like other relics found, most of 


them have since disappeared.. The shape of different specimens: 


varied slightly, some being more ‘elongated than others. 





Fic. 7.—Scandinavian amber beads: j 
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. But what at once struck me on seeing these oBjects. was the . | 
great resemblance they presented to c@rtain amber ornaments |e 


discovered with early Neolithic skeletons in the galleried tombs 

of. Scandinavia and NortheGermany. . The objecf® in, question 

are.certain double-bossed_ ornaments of amber, in Scandinavia 

generally Rnown & “hammer-shaped”’ beads, and which, from 

thei? supposed resemblance to the stone-hammers of the same 

period, have’ Been by many supposed to have been worn. as 
amulets. Gig. 7.) 00.0... 
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The geometaical systen? of ornamentation on the bene orna- 
ments frot the' Mentone Cave seems to Be*foreign te that fefind 
on bone and horn relics of the ‘‘ Reindeer Period.” e On the 
other hand, like the bone @rnaments themselves on which it 
occurs, it presents the closest analogy to-a style of decoration 
very characfetistic of the Later. Stone ‘Age in Northern Europe.’ 

The conclusion, then, to which we are:led by these converg- 
ing lines of evidence is that the interments of the Barma Grande 
and the other cAvesof the Balzi Rossi cliffs,-though embedded 
in a Paleolithic stratum, are themselv@& of . Neolithic date.’ 
On the other hand, however, the entire absence of pottery, 
of polished implements,. of remajns of: domestic animals,, 
as compared with the abundance of afl these features in 
the Neolithic interments of the Finale Caves further up the 
same Ligurian coast, is on any showing a most remarkable 
phenonfenon. “A greater degree of petrification is also ob- 
servable in the bone and other objects discovered. iz a// proba- 
bility, therefore, we have hereto deal with an earlier Neolithic 
stratum than any of which we fave hitherto possessed authentic 
records, If the evidence ef these Balzi Rossi interments is.to 
count for anything, it must henceforth be recognised that a race 
representing the essential features of the later population of the, 
polished Stone Age was already settled on the Ligurian shores 
of the Mediterranean at a time when many of the civilised arts, 
which have hitherto been considered as the original possession 
of Neolithic Man on his first appearance ig Europe, were un~ 
known. It will no longer be allowable tosay that these sup- 
posed immigrants from Asia brought with them at their first 
coming certain domestic animals, and: had, already attained a 
knowledge of the potter’s art, and of the polishing of stone 
weapons. And, if this is the case, something‘at least will have 
been done towards bridging the gap ‘between thé earlier an 
later Stone Age in Europe. Till such time, however, as remains 
of extinct animals are found in such association with human in- 
terments as to prove their contemporaneity we must still allow 
for a vast interval of years between the latest remains of the 
‘* Reindeer Period ’”’ and interments, such as those of the Men- 
tone Caves. i i l 


-The racial characteristics of the skeletons af the Balzi Rossi, ® 
while linking them at one end with thé later Neolithic occu- ` 
pants of the Finalese, show that they had essentially'the same ` 


physical type as the early skeletons found in Cro-Magnon Cave ' 
with very similar ornaments of bored: shells and teeth. The 
isame features occur again in the skeletons from thé Neolithic 
grotto of the Homme Mort, in Lozére, and in some of the French 
dolmens, as that of Vignettes. The typg recurs East.of the 
Apennines and in Centrag Italy, Sicily, and Sardinia ; and the 
field of comparison extends to Southern Spain and theeCanaries, 
The physical connection with fhe Dolmen people derivewad- 
ditional interest from the camparisons established between the 
bene ornaments found with the Barma Grande skeletons and the 
amber hammer-beagls of the Scandinavian Gallery Graves, and 
the decorative system of the pottery found in the same." It 


‘looks as if in the polished Stone Age the Neolithi settlers in 


the North of Europe had transferred to the new materials,‘ such 


"as amber and earthenware, forms and ornamentation which had 


already been an ancient possession of a race settled on European 
soil in still more primitive timés. ee, BBW ae 
Two shells found with- the Balzi Rossi interments, Pectex 
maximus and Cypraa millepunciata, seem to point ‘to Atlantic 
connexions.: In the later Neolithic interments of the Finalese, 
on the other hand, which may répresent the same race iri’a more 
advanced stage of development, we see new influencés coming ` 
in from a very different direction... Some of the shells found 
with these seem to have been derived from the Southern 
Mediterranean,.and one, the Mitra oleacea, found by’ Prof. 


| Issel in Caverna della Arene Candide, must have made its way 


4 


by some primitive line of imtertribal barter from the Indian 
Ocean, ir K = 
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- OxForp.—Mr. Theodore J Pocock, . of Compus Christi 

College, has been elected to the Buxdett-Couttg Scholarship in 

Geology: For the Merton Biological Fellowship a strong-list of 

candidates is reported, including among’ others Messrs. %. E. 

Beddard, M. 6. Pembrey, E. A. Mistchif{, P. C. Mitche]l, and 
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e A the gesult ofe #° memorial addressed to them by the 


demonstrators in the yarious departments of Natural Science, the 
Hebdomedal Council have appointed a &mmittee, consisting of 
Mr. T. Raleigh, of All Souls, and Mr. T. H. Gr&se, of Queen’s 
College, to inquire into. the position and status ofthe demon- 
strators at the museum. 


‘ CAMBRIDGE.—~Dr. Forsyth has been appointed chairman of 
the Examiners for the Mathematical Tripos Part IL, and Mr. 
Welsh, of Jesus College, for Part I. i '. 

Prof. Ramsay, of University College, London, has been 
elected Examiner in Chemiséry for the Natural Sciences Tripos. 

At St. John’s College, Mr. E, W. Macbride, Hutchinson 
Research Student, and University Demonstrator in . Animal 
Morphology, has been elected to a Fellowship. Mr. MacBride 
took a first class in both parts of the Natural Sciences*Tripos. 
(zoology and botany) in 1890-91, and is the author of various 
mérphological papers ‘based on researches conducted in. Cam- 
bridge and at the' Zoological Station at Naples. He has been 
President of the Union Society, and is well known as a vigorous. 
debater. At the competition for Fellowships on this occasion 
there were no less'than seven candidates in Natural Science, 
who had all taken first class honours in the Tripos as students 
of St. John’s. 
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° SCIENTIFIC SERIALS. 


Wiedemann s Anwulen der, Physik ‘und Chemie, No. 10.—0n' 
air vibrations, by, A. Raps, The ‘changes of density,at the nodes 


a open and closed organ pipes were recorded by allowing a 
b 


eam of strong white light to fall upon the mirror of a Jamin 
interference ‘refractor. One of the ‘reflected beams was sent 
through a pipe at the node, the other through’ a box containing 
undisturbed air. . After reunion by the’second mirror, these two 
beams gave rise to interference fringes, which were displaced, 
during the ‘changes of density accompanying the sound of the, 
pipe. -A -section across these fringes, consisting’ of. bright and‘ 
dark points, was réceived upon a revolving drum carrying sensi- 
tive paper, and the oscillation of the points gave rise to a series 
of curves representing the sound vibrations with very fair accu- 
racy. ‘A series of eighty-eight photographs are reproduced, 
which. give valuable hints concerning the structure of the various 
notes, and also Some vowels and. consonants produced in ‘the 
open air.—Luminous phenomena in electrode-less vacuum tubes, 
under the influence of rapidly alternating ‘electric fields, by H. 
Ebert and E.. Wiedemann. This papét, a sequel to the general 
invegtigation published ¢in No.9, deals with the details of the 
phenomena observed between the condenser plates of a Lecher 
wire system in the case of spheres, ¢¥linders of various lengths, 
conaxial double cylinders, and glass parallelepipeds with plane 
ends.—Heat ef di§sdciation in el€ptro-chemical theory, by H. 
Ebert. Calculations based upon heat of dissociation and electro- 
lytic work s#ow that the forces of chemical affinity are chiefly of 
an electric nature, that the forces due to ‘‘‘ valency-charges” are 
the most powerful of amy atomic forces, and that any additional 
chemical forces are, in comparison, infinitesimal.—Equipotential 
lines and magnetic lines of force, by E. von Lommel. Some 
further photographic tracings of these lines'are given, and their 
bearing upon the Hall effect is discussed. —Objective representa- 
tion of interference phenomena in spectrum colours, by the same 
author. Simple arrangements are described for exhibiting 
Newton's rings, gypsum fringes, convergent polarised light 
phenomena, and fringes produced by the rotation of the plane 
of polarisation ig quarts prisms, upon a screen, * For Newton’s 
rings the light from the heliostat is reflected by a colour plate, 
and. falls upon a lens which produces an image of the sun at its 
focus. By placing q slit at this focùs and a prism between slit 
and lens, the rings in all the spectrum colours may. be thrown 
upon the gcreen by shifting the ‘%slit.—Papers by Kayser and 
Runge, P. Czermak, and R. J. Holland Dave alfeady been 
mentiomed. 
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THE pages of the Aotanical Gazett®for September contain 
but little except report? of the proceedings of the Botanical 
Section of the Madison megtfng of the American Association 
for the Advancement of Science, of the Madison meeting’of the 
Botani@al Club, and of the Madison Botanical Congress,’ That 
for October contains sev@raleimgortant papers :—-Oy the fracti- 
fication ‘of Juniperus, byeMr. f. C. Jack, who states that in 
Amfric# the fruit of thè English species of juniper does riot’ 
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mature until the autumn of the ghird year after blogsoming = 
on the development of the,embryo-Sac of Aceri rubrum, by Mr. 

D.; E. Mottier ; on the achenial hairs of Comstosiée, by Mis 
M. A. Nichols ; and on the*bacterial flora of the Atlantic Ocean: 


'i® the vicinity, of Woodg.Holl, Mass. by Mre.H. L. Russell. 


The results obtained by the author accord in #@general way with 
those previously made in the Mediterrane@n. While the water: 
and underlying sea-flow are filled with bacterial life, they are by. 
no means in an entirely quiescent condition. Both water andi 
mud are peopled with micro-organismse which are yndergoing 
their cycle of development here as elgewhere. 

THE Nos. of the Journal of Botany for October and November 
are almost entirely occupied by papers on local and descriptive 
botapy, including the compl&tion of “Mr. E. G, Baker’s synopsi®- 
of Geneva and species of Malveæ, and a sketch of the botany 
of Ireland, by Mr. A. G. More. 


THE summer number of the ¥ahrbuch (Austrian Geological 
Survey) contains contributions by Drs. Emil Tietze, von W6hr- 
mann, Bittner, Skuphos; and others. Dr, Emil Tietze writes on: 
the ‘* Geology of the Ostrau District.” Great hopes were raised 
in this neighbourhood by the discovery of coal near Wagstadt, 
in the Uppex Oder valley, bgt Dr. Tietze informs us that the 
coal occurs only locally and in mere fragments. With regard 
to the age of the Ostrau beds, he argues that they should be 
grouped with the xer and not with the /ower carboniferous 
series. They rest uncomformably othe Culm grits and shales 
and are conformably succeeded by fhe Schatzlarw beds, a déposit 
closely resembling the Ostrau beds in general character. 
Another paper by Dr. Tietze discusses the prospects of the sfit 
industry in East Galicia.—Baron v. Wohrmann contributes am 
article on the ‘‘ Systematic Position of the Trigonidz and the 
Descent of the Nayadidé.”.. He shows that both the Trigonida: 
and the Nayadidee have true heterodoné hinges, and that there- 
fore the classification into, schizodont and heterodont bivalves, 
suggested by Neumayr cannot be carried out. .Taking the 


v. Wohrmann traces the: phylogenetic relationship of this family 
with the, genus Trigonodus (Up. Triassic shore deposits); ang. 
through Trigonodus with the ancient ancestral type, Myophoria 
(Devonian to Rhetic).—Dr. Theodor Skuphos completes his 
survey of the Partnach ` beds in the Northern Alps, Ile found 
in the Vorarlberg deposits of this age a'new fossil Saurian, 
which he names FPartanosaurus Zittelt, Dr. Sleuphos thinks it 
probable that this Saurian is identical with certain remains 
found in extra-alpine dep®its of Upper Muschelkalk age in 
Wiirtemberg. ‘ “ese 
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Physical Society, Octeber 27.—-Prof. J. Perry, F.R.S., 
vice-president, in the chair.—Mr. E. C. Rimington read a paper 
“On the Behaviour of an Air-Core Transfogmer ‘when the 
Frequency is Below a certain Critical Value.” Taking the’ordi - 
nary diféerential equations for two circuits having self and 
mutual induction, and assuming sinusoidal E.M.F.’s®and con- 
stant coefficients, the author shows that although the difference 
of phase between the primary P.D. and pmary current is 
always diminished on closing the secondary circuit, yet under 
certain circumstances this closing increases the impedance of 
the primary. With constant P.D. this means that closing the 
secondary decreases the primary current, 2 phenomenon not 
usually observed. The critical conditions necessary for in- 
creased impedance are fully worked out in the paper, as well 
as those under which this increase becomes 2 maximum. In the 
case of two identical coils with no magnetic leakage, the critital 


value of a (a =2 where p = 27 times the frequency, Z the 
PR 


à 1 * : * æ 
inductanee of the primary, and 7, its resistance) is y2, whilst 


ry ry . . I F s Å 
that to give maximum ingpedance is Po The maximum in- 


crease possible is 154 per cent. The corresponding values are 
given for various amounts of magneti@leakage in tabular form, 
and curves were exhibited at the meeting showing how the im- 
pedance, current, power, and magnetising effe& vary {& different 
values of a. 
ments on two coils close together, the observed icrease in im- 
‘pedance amounting to 3'2 percent. In addition. to thg analytical 
. 
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fresh-water bivalve: Unio as typé-form of the „Nayadidæ, 


To test his conclusions the author made experi~ 
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290°, and the secondary about 45°... He also pointed out that 
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investigatfon, the subject is trgated geometrically at considerable. 
length. “Prof. Minchin showed that the impedances might he 
gepresented by two hyperbolas, having Z° as. abcissze and the 
squares of the impedances as ordinates, These could be readily: 
constructed from the data given. Aline representing ther 
primary. inductalige drawn on the same diagram intersects one 
hyperbdla, showing thgt the impedance has always a maximum 
value. By a simple construction the phase angle between the 
primary and secondary currents could be determined for any 
given conditions. 
pedance or®@closing the Secondary necessarily meant a decrease 
in the lag of the primary cufrent behind the primary P.D.. Mr. 
Blakesley was’ pleased to see the geometrical method of such 
service, and thought it mush simpber than the analytical one, 
The reason why increased impedance on closing the secondary 
of ordinary transformers had not been noticed was because their 
lag angles were very large. In a figure published some 
years ago to represent the actions of transformers, the 
angles he had Chosen were such as: would make the 
primary impedance increase on closing the secondary. Giving 
~an expression’ connecting the primary currents on open. 
and closed secondary .respectively, he now showed that 
to get increased impedance,e the sum ef the lag 
angles in primary and secondary ‘must exceed 90°. To get 
large power in the secondary the primary lag should be nearly 


some of the figyres in the naffer might be%simplified considerably. 
Prof. “Perry saidé he had long had the impression that if a suff- 
ciently small current were taken from the secondary, increased 
impedance would be observable in all cases, and he quoted 
some numbers he had given in the PAz/. Mag, for 1891, show- 
‘ing a decided increase. Mr. Rimington, in reply, said he was 
not aware that the elfect he had now brought forward had been 
observed previously. .Tles result ‘was completely worked out 
analytically before „using geometrical methods.—Mr. W. B. 
Croft showed ‘Two lecture-room experiments.”’ One, on 
“ The Rings and Brushes in gcrystals,” was performed by very 
simple apparatus in-two ways, In the first, a bundle of “glass 
plates was used as a polariser, and a Nicol prism as analyser, 
When a Nicol could not be conveniently obtained, a glass plate 
could beused:asa-reflecting analyser: ‘For’a convergent system 
two glass card-counters were used, the crystal being placed be- 
tween them. Very good results were produced by this simple 
apparatus, - In tHe second arrangement: the crystal was placed 
on the eye-piece of a microscope (whose objective was removed), 
and covered by a, tourmaljne. . On-*%®flecting light up the tube 
by means of'æ pièce of glass hajd at the proper angle excellent 
‘results were obtained. Anothef expériment, on ‘* Elec@ic Radia- 
tion in Copper Filings,” was similar to those described by Dr. 
Dawson Turner at the Edfnburgh meeting of the British Asso- 
ciation. A batttwy, galvanométer, ahd glass tube containing 
copper filings were joined in series.. Under ordinary circum- 
‘stances no current passed, but immediately an electric spark was 
produced by an electric machine many feet away, the galvano- 
meter was violently deflected, and remainéd so until the tube 
was’ tapped. . On trying different’ materials, aluminium and 
copper seemed about equal, but iron not so good ; arbon 
allowed the current to pass always. Prof. Minchin said the 
phenomena were sttikingly like those exhibited by his “ impul- 
sion, cells,” for th@moment a spark, passed, even at a distance of 
130 feet, they became sensitive to light. Very minute sparks were 
capable of producing the change, but by adding capacity to the 
Sparking circuit the effect coufd be greatly modified. Replying to 
-a question from Mr. Rimington, he said the change was due to 
electromagnetic vibrations, and not to light emitted by the sparks. 
Mr. Blakesley inquired. if lengthening the sparks produced 
greater effect on the -copper filings. Mr. Lucas asked if the 
resistance of.a tube.ever became infinite again if left for a long 
time. In reply, Mr. Croft said the current Sometimes passed 
before the spark actually occurred between the knobs. He had 


not left tubes for very long, and had not found the registance | Chil, by M. A’ E° Noguès. 


f : J | from the Bay of Talcahugno to “Lebu, there is found a large 
Royal Microscopical Society, October 18.—A. D. | ®& r 


Michael, President, in the chair.—-Mr. J. G. Grenfell described | 


reappear without tapping. > > 8 


some marine diatoms, recemtly found at Plymouth, Belonging to 
the genera Jlelosira and Surivella,, which. were of interest | 
owing to Wie presence of pseudopodia. Mr. A. W. Bennett ' 
oBjemed to the term pseudopodia being applied to these pro- 
cesses unless’ it could be shown’ that they were actual prolonga- 
tions of the internal protoplasm. Mr. T. Comber said that: 
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Dr. Sumpner observed that increased im- }. 


į the west ; to the south, they incline towards the east. 








s 
Prof. Gruwow was of the opinion that thé processes were spints. 
‘=—-Mr. E. M. Nelson exhibited‘and described a new mogel of a 
, microscope by Messrs? Wetson.—Mr. F, Chapman read’ 
. Part. V; of his ‘paper ‘On the Foraminifera of the Gault of’ 
Folkestone.’*-Prof. Bell gave a réstimé of a paper by Dr. ' 


‘ R.L. ‘Maddox, “* On Progressive. Phases of Spiri//ust volutans.”' - 


‘The author had traced the development of this organism, and’ 

had discovered ¢sor@e points. which appeared to be entirely new 

in the history of bacteria. . oP We SRS. tee 8 
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Academy of Sciences, October jo:—M gle Lacaze-Duthiers: 
‘im the chair.—The grape:vine-harvest of 1893 and the produce 
. of the Camargue,-by M. Chambrelent. In spite of the severe: 

drought the vineyards of the Gironde have given the richest: 
yield in the century. This has been due toa unique combination. 
‘of favourable circumstances during their development. The 
facility with which they withstood the drought may be attri’ 
, buted to the fact that vine-leaves dave a peculiar power of absorb- 
ing dew, which has been tery abundant; This year has also’ 
: Witnessed the earliest date of harvest known in the century. In: 
: 1822 it took place on August 31, whilst this year it was eight: 
days-:earlier. The quality of the harvest, which improves with 
the quantity, may be expected to prove very good.—On the: 
application of sound vibrations to the analysis of mixtures of, 
two gases: of different densities, by M. Œ. tlardy. The 
apparatus, called the formenephone, consifts of twa organ 
pipes, one of which is filled with pure air, the other ®ontain- 
ing themixture of gases to be analysed. The pipes are of the 
same dimensions, and give the same note when blown under the 
same circumstances. 
;ing I per cent. of formene, the unison -is disturbed and one beat 
ig heard every three seconds. With 2 per cent.’there are 
‘three beats: in two seconds, with 3 per cent. ‘two beats per’ 
‘second, and soon. Similar resultsimay be obtained with car- 
bonicacid as an impurity. > The figures given apply to pipes 
sounding .C,. Jor mixtures whose density closély approaches’ 
that of air C; is more suitable. -Each determination is finished. 
‘ina few’seconds. The apparatus is well suite@ to the determi-' 
nation ofthe amount of fire-edamp in mines.—QObservations of 
Comet Brooks (1893, Oct. 16).made at the Algiers Observatory’ 
by MM. Rambaud and Sy.—Observations of the sun made at: 
the Lyon Observatory (Brunner equatorial) during the first half 
of 1893, by M. J. Guillaume, ™ This is a summai of the obser- 
vations made of sunspots and faculz, with particulars of their. 
positions and areas.—On a new theorem ofemechanics, by M. 
N. .Seiliger.—On carbowyl derivatives *of  dimethylaniline 
(dimethylamidobenzoic acid) by M. Charles Lauth.—On jhe 
baking’ temperature of bread, by M. Aimé - Girard. 
Numerous experiments hava proved that 101°.C. is the 
normal temperature in the interior of bread and biscuit 
during baking ifthe product is to dee satisfactory. — 
Study of the reproduction of wasps, by M. Paul 
Marchal. Careful observations of the physiological éinction of 
the workers, miscalled neuters, of a common wasps’ nest have 
proved parthenogenetric reproduction by the worker, without 
the cooperation of the males, and the exclusively male sex of 
the individuals thus produced. It appears that, there is a 
division of labour between the queen, who produces mainly 
females and workers, and the workers themselves, which are 
*only capable of producing males.—On the localisation of the 
active principles in Zrof@olum, by M. Léon Guignard. .In the 
Tropzolutn family, all the organs enclose myrosine, localised 
in cells distinct from those which contain the glucoside, which 
it decomposes to produce the essence. The lattey does not pre, 
exist in the tissues and cannot be formed without the interven- 
tion of the ferment. The family shows in this respect a 
complete analogy with the @rucifers and Capparidese.—On 
the existence of gismondgine- in the geodes of a basalt 
of the environs of Saint-Agréve (Ardèche), by M. Fer- 
dinand Gonnerd.—Fractures of the coal measures of southern 
In the lignite rezion extegding 
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ult running from east to west, which it js proposed to call the 
Lebu-fault. ‘Tosthe north of this fgult the strata inclfne towards 
Between 
San Rosendo and Lebu may be traced a system of parallel ngrth- 
to-south faults which have affected the older strata; a system v 
parallel, east-toewest faults, which Heve*disfocated the urenaceous 
lignite territory ; and a system of ecoftdgry faults, whichehave 
brought about, changes of level in this same formation—@eneral® 
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< chatacters pi the doghds produced by Algæ, by MM. C. E” 
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Bertrand and B: Renault. .A study of the éoghead of Autun, 
the kerosene shale,’ of .Australia, and he brown ‘torbanite of 
Scotland show that these deposits are due to “the thalli of a 
single speqjes of alga, that of Autun containing Pilavdbractensis, 
the kerosene shale Reinschia.australis, and the Torbanite an- 
other Pild, ` 
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Meteorological Society, October 10.—Prof. voy Bezold, 
President, in the chair.—Prof.- Hellmann spoke on the frequency 
of halo phenomena, afterehaving ‘first described their typical 
features and their causation by reflection and refraction from 
hexagonal ice-prisms. From observations at Upsala extending 
over seven years he had ascertained that the 22° halo is most 
frequently observed, then mock suns and moons, then the 46° 
halo, and least frequently the vertical pillars of light. On the 
whole the phenomena are five times more frequent in connection 
with the sun than with the moon, During the course of: a year 
the phenomena follow a regular course; solar-halos are at a 
maximum in May and a minimum in December, whereas lunar- 
halos areat a maximum in December and a minimum in May. 
If snow-crystals were equally plentiful in the air at all periods 
of the year, then solar-halos would: be most frequently seen in 
June, at the time when-the sun is above the horizon for the 
longest period*on each day. But inasmuch as there are fewer 
snow-crystals in th® air in the summer, the maximum is put back 
to May.@ The maximum for lunar-halos occurs when the nights 
are longest and thege are most snow-crystals in the air. . Statistics 
from the polar stations for 1882-83 show that only solar pheno- 
mena occur during the period of midnight sun, and only lunar 
phenomena during the polar night, their frequency being solely 
dependent on the occurrence of clouds. An account was given 
of a stroke of lightning in Heligoland which had smitten two 
persons near the railroad, killing one and stunning the other. 
Photographs were exhibited of the’ latter as showing the 
characteristic marks on the arm, chest, abdomen, and legs. 
After a member of the Society had suggested a new method of 
estimating clouds—which, however, requires further working 
out and testing—the President drew attention to wave-clouds as 
described by Von Helmholtz in his most recent theoretical work 
on the dynamics of the atmosphere. They occur when two 
layers of air travelling with different velocities pass one over 
the other, in which case waves are formed and clouds at the 
junction of the layers, These clouds are then drawn out into 
long strips, formerly called polar-bands. They occur not only 
in the layers of cirrt® clouds, but algp at lower levels, . A wish 
was expfessed that these clouds might be photographed. 
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Physical Society, October 20.—Prof. Kundt, President, in 
the chair.—Dr. Raps gave an Account of his work on the 
photography of aërial vibrations.. The method is based on the 
use of a Jamin’§ ‘refractometerS which psoduces interference 
phenomena by means of reflection and refraction of'a ray of 
light at tH® surfaces of two parallel glass plates. ‘When the 
air between the two plates is transmitting waves of condensation 
and rarefaction, th@interference bands are displaced, and if they 
fall-on a slit behind whiclfa sensitized paper is kept in motion 
on a drum, the waves of aérial vibration may be recorded. The 
experiments were first made on a closed organ-pipe, near whose 
upper end were two openings facing each other but closed with 


glass. Through these the two rays of light passed before they” 


were made to interfere. -When the pipe was gently blown, 
sine curves alone were obtained, corresponding to the funda- 
mental note of the pipe. As the pressure was increased, the 
overtones beaame mère and more prominent, until at last they 
alone determined the shape of the curve. Further experiments 
were made with closed reed pipes, after it had been ascertained 
that the tongue eof the reed vibrates like a pendulum. The 
phenomena were the same as in the first case. Experiments 
with open pipes were found to bt much more difficult, but even in 
this case good photographs of the vibratiogs wgre 8btained. D.. 
Rap8 had also been able, by the same method, to photograph the 
vibrations resuying from the singinggof vowels, and to show th 
definite harmonic overtones are characteristic of each vowel. 
Similarly photographs had heen taken of the vibrations due toa 
hunting-horn. ®Dr. Raps f€rther exhibited an Ampère apparatus 
for becture purposes, in which the current was supplied by means 
of metallic instead ofsmercury contacts, | 


Physiological Society, October 27.—Prof. . du Bois 


s Reymond, President,#in thethair.—Dr. Lewin gave an account 
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‘ of researches on the physiology of the ureter, carried dht in con- 


junction with Dr, Goldschmidt. éľhese had shown “that the 


_ entry of urine into the upper end of the uretgr isgdue to prese 


sure exerted by the kidney 9 that the peristaltic waves of con- 
twaction of the uretes eifher pass right-gown tothe bladder, or 
occasionally stop short ih their course along the ureter 5 that 
the point of entry of the ureter into the ladder is possessed of 
a sphincter, but that notwithstanding this it is occasionally. 
possible for fluid to be driven back out cf the bladder into the 
ureter.—Prof. Senator Spoke briefly about the experiments he 
made some seventeen years ago, on the results of vafMishing the 
skin in-men, defending their validity, and the conclusion that 
varnishing does not affect the health, against objections which 
had recently been brought *forward’—Dr. Cohnstein described 
experiments on the influence of diffusive précesses on transu- 
dation. When salt solutions were allowed to flow under g 
constant pressure throuzh a ureter or jugular vein surrounded 
by fluid, it was found that the amount of salt passing through 
into the outer fluid increased with the pressyre on the latter. 
Similarly a solution of egg-albumen diffused more copiously 
into an external fluid than could be observed when it was forced 


by filtration into'a space’ filled with air; but the amount of? 


albumen whech passed through was independent of the external 
pressure. Thisdiffusion must play a very important part in the 
transudation of fluid from the blood-vessels, and in the tissue- 


cells of the living organism, and may suffice to explain many ase 
' yet incomprehe nsible phenomena, Š 
5 ° 
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ROMANES ON WEISMANN. 

An Examination of W&smannisn. By G.J. Romanes, 
M.A., LL.D., F.R.S. (London; Longmans, Green, 
and Co., 1893.) p e 

D ROMANES is a most competent hurler of hard 

words, and in this volume is concerned at least as 


much*’to convince the reader*that Weismann is an un-, 


certain guide as to be to him himself a certain guide. In 
the preface he states his intention to publish his criticisms 
“in separate form and in comparatively small editions, 
so that further chapters may be added with as much 
celerity as Prof. Weismann may hereafter produce his 
successive works.” In the text, writing of the relations 
between the views of Galton and Weismann, he talks of 
those immense reaches of deductive speculation, which, 
in his opinion, merely “ disfigure the republication of stirp 
under the names of germ- -plasm ” () *° The mention of 
certain occurrences which aré believed in by Dr. Romanes, 

but thé admissi®n of which he considers illogical on the 
part of Weismann, “seemed attributable to mere care- 
lessness on the part of their author.” Another consider- 
ation is “made by Weismann for the sole purpose of 
saving as much as he can of his previous theory of 
variation.” Another is ‘fan obvious equivoque.” The 
mechanism of heredity is plamnéd out (in Weismann’s 
latest volume) “ in such minuteness of detail and assur- 
ance of accuracy that one is reminded of that which is 
given by Dante of the topography of the Inferno.” 

Of the actual criticism the last chapter and the two 
appendices alone require special treatment, as they alone 
were written after the publication of“ Amphimixis” and 
“The Germ-plasms’ . 

It does not seem useful todnsigt with Dr. Ropanes 
that the continuity of the germ-plasm is the inverse of 
“she basis of the theory | of*pangenesis. The most im- 
portant part of the*continuity theory has no parallel in 
Darwin’s provisional hypothesis. „It is*the attractive 
suggestion of a material basis of heredity which can be 
identified with: stractures visible under the microscope ; 
which can be seen, in some cases, to separate immedi- 
ately from the fertilised ovum to form the foundation of 
the germ-cells of the, new individual, or, in other cases, 
to move along “ germ- -tracts ” to the foundation of the 
germ-cells of the new individual.. What is directly com- 
parable in the two theories ifthe picture each gives of the 
phenomena of inheritance viewed in pangenesis as a roll- 
ing up of gemmules from an existing body to form germ- 
cells; in the germ-plasm as the unrolling of germ- 
plasm to form a developing body. In this, as Dr. 
Romanes points out,.the.one. theory is the inverse of 
the ‘other, and very naturally similar groups of facts 
may appear in the one as stages of rolling up, in the 
other as stages of disintegration. Bu? here again Weis- 
mann, aided no doubt by the vast advance ig micro- 
scopical science, constantly is more in touch with 
observed fac®% of mecroscopical detail than was Darwin. 

Dr. Romanes „uses a good deal of space for a minute 
and interesting comparison of Weismann’s germ-plasm 
with *the “‘sfirp” of Galton. He urges that natural l 
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selection, so potent in the organic worta, probably does , 


not cease in the separate parts of a body during develpp-" 
ment, and therefoge suppdrts Galton’s view of a competi- 
gion among many gemmules of the same order as to which 
shall actually cause development. But natural selection 
is not a force: itis merely an aspect of certain occur- 
rences, and while thefe may be many (as Galton thinks) 
or few (as Weismann thinks) units of germ-plasm each 
capable of causing development, and only one of which 
does cause development, the aspect of th® occurrences 
on which Weismann wishes to direct attention is that 
the processeof development goes on by an orderly dis- 
integration of the germ-plasm through various stages of 
units, and that the order is determined by the “ historic 
architecture” of the germ-plasm? This “historic archi- 
tecture” is the material representation. (on Weismann’s. 
theory) of the observed fact that ontogeny does to some 
extent repeat phylogeny. A continual. struggle among 
innumerable units would account for too much variation, 
and would leave unrepresented the habitual, fixadnéss of 
heredity. < 

In his criticism of Weismann’s view. of evolution “Dr. 
Romanes first states how recent further fnvestigations 
(those of Maupas and others) into the conjugation of Pro- 
tozoa have led to an identification of conjugation with 
sexual reproduction, so far as they both result ina mingling 
of germ-plasm, but he quarrels with:Weismann for not 
abandoning the potential immortality of the Protozoa. 
But whether Protozoa conjugate or not, on the broad 
average they divide by fission. . T hat means that 
Protozoa alive to-day have come déwn in a con- 


tinuous chain of cell-life from primeval Protozoa, unless 


indeed there have been continual re-creations of Protozoa. 
Even if it were proved that spore-formation’ dnvariably 
interrupted at long or short intervals chains of simple 
fission, still practical immortality may bejfeld by regard- 
ing spore-formation as merely multiple fission. " 


In a more important criticism Dr. Romanes seems tð” 


me to misinterpret Weismédn’s position. When the 
continuity of germ-plasm first presented itself to Weis- 
mann’s mind, and brought with itthe idea that the somas 
of each generation were mere pendants ‘of the chain of 
germ-plasm, it became difficult to see how the’ i impression 
of outside nature on the soma could be infpressed in turn 
on the germ-plasm. 
new kind into acquired characters, and the result of that 
examination satisfied Weismann and many others that 
there was no sufficient:reason for supposing that charac- 
ters acquired by the individual were transmitted to the 
progeny. Of course thisis still a matter of argument, and 
as Dr. Romanes in this book refers to a full tr@atment of 
the question, the publication of which has been delayed 
by his regrettable illness, it may well be thgt he will ad- 
duce fresh and important eonsiderations. But the fact 
remains that eWeismann, driven back from acqtired 
characters as a’ cause of phylogenetic variatiqn, 
came to regard the mingling of germ-caracters’ in 
amphimixis (trageable back to. the “direct igfluence 
of the environment upon orgamisms antecedent to 
amphimixis) as the source of all variation. The 
germ-plasm lived as a parasjte,wighin the somā, 
and was related to it only by the fact that it got food 


This led to an: examination of a. 


of 
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from the soma. In the more defeloped dorine” e 
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* Weismann retains the original gonception. 
‘the germ-plagm is now a particulate sifbstance, and 
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ingualities of nutrition affecteng the separate elements 
cause variations tn it. The original c8nception has now 
become more definite, and this increase in definition haf 
effected a reconciliation with some strong objections to 
the generalised idea. It seems to gmeextraordinary that 
a critic so agute as Dr. Romanes, not jn the heat 
Of controversy but in a deliberate book, should’ call this 
“removing stgne byè stone, his doctrine of descent,” and 
“turning upside down the fundamental postulate.” In 
order to reach such a view he has had to be much more 
certain than Weismann, about what Weismann meant, 
and to attribute to “ mere carelessness” the inclusion in 
Weismann% earlier writings of indications pointing in 
this direction. > o l 

In Appendix I. the germ-plasm is discussed specially 
in so far as Weismann considers pangenesis a less con- 
ceivable and a more formal explanation. I think the 
key tọ the criticism is again to be found in a misconcep- 
tion by Dr. Romanes. He quotes from Weismann :— 

‘How can such a process (Że. the passage of gem- 
mules into growing germ-cells) be conceivable when 
the colony becomes more complex, when the number of 
somatic cells becomes so large that they surround the 
reproductive cells with many layers, and when, at the 
same time, by an increasing division’ of labour, a great 
number of different tissues and cells are produced, all of 


which must originate de novo from a single reproductive 
cell?” a 


He goes on :— ae 


n i 

“Here agains the obvious answer is that no one has 
ever propounded such a statement. Far from supposing 
that ‘all the different cells and tissues of a complex 
organism must originate de novo from a single repro- 
ductive cell,’ the theory of pangenesis supposes the very 
contrary—viz. that somatic changes in the past history 
of the phyla hed zə thus originated in eazy reproductive 
cell. The idea®of somatic changes originating in repro- 
uctive cells bebongs to the theory of germ-plasm; but 
even this theory does not suppose all the great number 
of different cells and tissu€s which composé a complex 
organism to have ever oypiginated de novo from a single 
reprodifctivé cell.” j 

Whet Weismann means seems clear enough, although 
it is dark to Dr. Romanes. The whole of a complex 
organfsm gro®&s out from an ovum, and this origin 
occurs de novo in each generation. Pangenesis supposes 
that gemmules from each cell in the body somehow come 
together to.form the ovum, and they come together eso 
that they unroll in proper order. For this process there 
is no trace or shadow of evidence: to mahy it seems 
a priori inconceivable, ' . 

Accordèng tè Weismann’s theory the germ-plasm has 
been slowly built up in phylogeny, and slowly unrolls in 
the individual developmeħt. On any supposition the 
process is wonderful: on Weismann’s hypothesis the 
evolation of germ-plasm has actually folgowed the evo- 
lution of living things from simpleto Complex, and there 
is no new wonder in its compgexity, nor. is the unrolling 
of the hjstorically elaborated germ-plasm more wonderful 
than the actual develepinent of the historically elaborated 
sgma.. The hypothesis of pangenesis supposes that in 
gach living orgagism there is a new wonder, the giving 
off of gemmules, and their building up into an ovum 
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which reproduces not only the structures which gave off 
gemmules, but many an embryonic structufe dating far 
back in phylogenetic history. e » ° 
Appendix: 11. deal$ with Telegony, and practically con- 
sists of Dr. Romames’ recent “contro®ersy with Herbert 
Spencer. In the mass of, confuged data about this sub- 
ject it seems fairly established that at least it is very 
rare. The influegce of a first sire does not as a rule 
affect children to a second sire: Herbert @pencer thinks 
that the established cases are fatal to Weismann’s theory, 
inasmuch as they prove that influences impressed qn the 


soma can be transferned to the effspring. Romanes 


thinks that they are not fatal, inasmuch as germ-plasm 
from spermatozoa of the first sire coming in, contact with 
the ovary when a spermatozoon caused impregnation, 
might, as they disintegrate, allow some of their germ- 
plasm to penetrate the ovary and reach other ova. The 
actual explanation seems, to the present writer, a much 
simpler one, but as he is collecting facts he will only 
mention it. In the best established cases, as for in- 
stance Lord Morfon’s maregand the sow quoted by Mr. 
Spencer, the first sire was 6f, a more ancestral fype than 
the second sire, and the characters in thg progeny attri- 
buted to the influence of the first sire were atavistic, and 
in ordinary cases would have been simply referred to as 
throw-backs. But as at present Dr, Romanes’ criticism 
of Weismann is the matter irf hand, it is enough simply 
to point out that in this most difficult case for. followers 
of Weismann, Saul also gS among the prophéts—Dr,, 
Romanes agrees with Weismann ! P. C. M. 


EXTRA-TROPICAL ORCHIDS. 


Leoues Orchidearum Austro-Africangrum Extra-tropi- 
carum; or Figures, with Descréptions of extra-tropical 
South African ‘Orchids. « By Wagry Bolus, F.L.S. 
Voi. Parti. (Lgndda: William Wesley and Son.) 


She is an excellent work, devoted to the orchids 


of extra-tropical South Africa, and arranged one 
the lines of the “*Refugium Botanicum” of Mr. Wil- 
son Saunders. The first part includes fifty plates, 
containing figures and dissections (partly coloured) 
of fifty-one species. The text comprises descrip- 
tiops in Latin and English, references to original 
descriptions, synonymy, geographical distribution, 
with critical and explanatory notes. . The author’s many 
years of careful study of South African orchids, as 
wellas his previous writings on the subject, are sufficient 
guarantee of the quality of the work; and as regards the 
plates, a decided improvement is noticeable, both in the 
drawings and lithography, as compared with his previous 
“ Orchids af the Cape Peninsula” (reviewed in N ATURE, 
vol. xxxix. p..222). The work will be of great use to the 


‘systematic botanist; for, as Mr. Bolus has well pointed 


out, few orders of plants stand more in ‘need of illustra- 
tion from living specimens than orchids, because of the 
high degree of sp€cialisation of many of the parts, some 
of which are very fleshy, and seldom recover their shape 
after soaking or boiling. Nine new species are described 
in the present part, Angraecum cafrum,4A, Maude; 
Habenaria Galpini, Satyrium Guthried, S. ocMatiun: j 
Pachites Bodkint, Disa sabulosa, D. conferta, and Brown 
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cea Galpini. * There are Strong grounds, however, for | “it is one of the commonest Species within our limits, bas 


“wspecting that Satyrium Guilrie? is not a true species, 
jut £ natural Ieybaid. It was described from a single 
iving specimen found growing with 3. candidum, Lindl., 
n burnt-off places bop the ‘Cape Flats,eTokai, near Cape 
Town, by Mr. F. Guthrée. Mr. Bolus remarks that the 
column “resembles in some degree that of Satyrium 
sicallosum, Thunb., while both are in ghis respect very 
lifferent from @hat of any other Satyrium known. In 

«every other character this differs greatly from S. décal- 
losun and I very much doybt if itis a natural hybrid.” 
This remark shows that Mr. Bolus had suspicions about 
the matter. It is a remarkable fact, however, that in 
every character in which $. Guthriez differs from S. 
dicallosum it approaches S. candidum ; in fact, with the 
exception of the column, it bears a much closer resem- 
blance to the last-named species, and as the organs 
generally are intermediate in character between those of 
the two species, there seems little doubt that it is a hatural 
hybrid between them. Many such organisms are now 
knéwn, and as both the specigs grow in the district, there 
is nothing improbable about the matter. 

| The: are sevgral points of interest about the work, one 

‘or two of which may be mentioned here. The discovery 
of a.new species of Pachites is very interesting, as the 
original one has only been met with on four occasions. 
Burchell found a single specimen in 1815; Krausse met 
with another twenty-four years later; and now, after a 
lapse of’ fifty years, Mr. Schlechter has discovered two 
more specimens. Mr. Bolus*hopes to publish.a figure 
in the next part of his work. It is a curious. coincidence 
that the new species is only known from a single speci- 
men. An interesting note is given as to the affinities of 
Schizochilus. Sonder had indicated it as a member of 
the Habenariex, but Bentham transferred it to Disez. 
Mr. Bolus again placé& it near to Habenaria, and his 
drawings unmistafably show ghat this is its real posi- 
tion. Mr. Bolus calls attention® to a very c@rious 
character found in Satyriuye pumilum, Thunb., which 
Lindley referred to’ a separate genus, The flowers are 
transversely striped with ‘brown,. like a Stapelia, and to 
make the resemblance more complète, they also have a 
heavy odour of putrid flesh. As it differs so markedly 
from its allies in these characters, it is evident that we 
have here an adaptation to secure the visits of he 
insects which fertilise the Stapelias of the same region. 
And this reminds use that scarcely anything is known of 
the fertilisation of South African orchids. Mr. Bolus 
figures a beetle on the plate 9f Disa elegans (t. 35), which 
he found upon one of its flowers, with a pollinium 
attached to its-thorax. It is said to be a species of Peri- 
trichia, belonging to a group of well-known fertilisers. 
“This being only the second instance,’ remarks the 
author, “of an insect actually carrying orchid pollen 
which I have seen during many years’ study of Cape 
orchids, I have thought it desirable to figure it withethe 
plant.” Among the undoubtedly handsome specie may be 
noted Disa ferruginea, Swartz, and D. graminifolia, Ker. 
The former is noted as “abundant on Table Meuntain,” 
and its dark orange-vermilion flowers are “largely sold in 
bouguefs in the stre&ts.” The latter was called Herschelia 
graminifolia by Lindley, though Mr. Bolus considers 
Hersghelia ag only a section of Disa. We are told tha 
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a rather long? flowering period, and attracts universal 
observation by its beauty eand, brilliancy ;° so much 80, 
that Lindley, in dedicating it to the great astronomer 
Merschel (who also was a great orchid-lover and culti» 
vator), felicitously speaks of it as “species hzc putlcher- 
rima colore cæli avestralis intense czeruleo superbiens !” 
Future parts, of this useful work will b@ awaited with 
interest. R. A. ROLFE. 


‘OUR BOOK SHELF. 


An Astrondmical Glossary. By J. E. Gore. (London: 
Crosby Lockwood and Son, 1893.) ; 


FIFTY years ago it was the fashion to inserta glossary 


or dictionary of astronomicgl terms in every work on 
astronomy, but few of the books published in late years 
include these helpful explanations. Mr. Gore endeavours 
to supply the need in the volume before us. And if the 
science of astronomy had made no advances during the last 
half-century, we should have been able to give the highest 
commendation to his compilation. But simce celestial 
science has had its limits considerably extended, and the 
old astronomy is giving place to the new, we naturdily 
expect to find the new terms defined in a glessary which 
pretends to contain “an explanation of all the terms 
and names generally used in books on astronomy.” We 
were greatly surprised therefore, upon looking through the 
book, to notice the omission of many common and im- 
portant words to be found in almost every work on 
astronomy. Among other omissions are the words 
corona, prominences, chromosphere, photosphere, 
spectroscope, and prism. Zones are correctly described, 


and are exemplified by “ torrid zone,” “‘ frigi#zone,” and - 


“ temperate zone,” but the term “sun-spét zone” is un- 
explained. No mention is made of spectroscopic binaries, 
or of motion in the line of sight, or of zodiacal constella- 
tions. Stereograms are defined, but not spectrograms 
—that useful word coined for spectroscopic negatives. 
Neither meridian instrument, nor meridian circle are 
indexed. In fact, so many words constantly employed 
in astronomy at the present time are gmitted, thay we 


have come to the conclusion tlfat. Mr. Gore has onl} 


attempted to include in his glagsary words used when he 
was a schoolboy.. The tables of data merely. refer to 
members of the solas system, &nd their value would be 
increased if the solar parallax were given which formed 
the basis of their computation. Lists of remarkable red 
stars, variable stars, and stars for which orbits have been 
computed, conclude the book—a book that might have 
been very handy to latter-day astrorfomers, but which in 
its present form is of no use whatever. 


With the Woodlanders and By the Tide. By“ A Son of 
the Marshes.” Edited by J. A. Owen. (Edinburgh and 
London :eWilliam Blackwood and Sons, 1893.) 


THE author of this book is well known as a close ob- 
server of nature ; and a more enthusiastic,lover of natural 
creatures and things for their own sake it ould be 
difficult to find. To look at‘ flocks of bramble finches 
feed in some particular old beech-woods qt sunrise, he 
trudged for five miles through snow-covered woodlands ; 
and. the book is. filled with atcounts of similar sjghts 
observed at alftimes of the day and seasons of the year. 
In fact, “A Son of the, Marshes” is imbued with tle 
tru@ spirit of a naturalist—the spirit that,leads men to 
sacrifice everything in order to obtain 2 clearerginsight 
inte nature. i CS es 

. An interesting instance of protective cofouration is 
given on p. 163. Some broken egg-shells of the fern-o¥) 
having caught the author’s eye, he leokéd closer into th 


fragments, and saw what appeared ‘to ‘be a short, crooked e 
; ; TAERE d 
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bit of dead fyrae stem. As he was bénding over it, the 
supposed withered stem moved slightly, and gave him 
the impression that he wags loeking at the back of a large 
viper that had half buried itself in*the furze. A still 
closer scrutiny showed that the semblance of a crooke@l 
piece pf furze was two.fern-owls about three days old. | 

We have read the book from cover to cover, and have 
been interested throughout. The®aufhor has looked to 
animate natufe for his facts; hence his werk, possesses 
the sterling ring which every student of science delights 
to Hear. r ° i 


Pitt Press Euclid; V.-VI. By H. M. Taylor, M.A. 
(Cambridge: Univ. Press, 1893.) í 
WE have previously had occasion to refer to the earlier 
issues òf this series of books on the elements of Euclidian 
geometry. The present publication is quite up to the 
standard of the former ones, and contains some impor- 
tant variations from the usual mode of treatment. In 
dealing with the fifth Book, Mr. Taylor rejects altogether 
the use of figures, since, as he rightly says, the book is 
not essentially geometrical. With a general knowledge 


_ Of proportion as- derived from treatises on algebra, a 


student Is s@fficiently equipped to follow its applications 
in| Book vi The numbering of the propositions is 
somewhat altered owing to the omission of some of the 
propositions"in the Greek text. With regard to Book vi. 
Mr. Taylor has‘ made:some modifications in: the treat- 
ment of similar figures, and many theorems are more 
briefly proved by adopting the definition of similar 
‘polygons there enumerated. The additional theorems 
which are inserted have been arranged in series— 
one, for instance, giving the student a-sketch of the 
theory of transversals, harmonic and anharmonic. ranges 
and pencils; leading up to Pascal’s theorem.;.another of 


‘nine propositiqns, concluding with Gergonne’s.neat solu- 


tioh of the problem’to describe a -circle to-touch three 
given circles. The method of inversion, Casey’s exten- 
sion of Ptolemy’s theorem, properties of coaxial circles, 
and some porismatic problems follow next in order, the 
book concluding with a capital set of exercises and an 
index for the first six books. 


s 
The, Out-door World, or Young Collector's Handbook. 
(London Longmans, 


1893) 3 + . l 
A GREAT deal of information useful to the young col- 
lector, for Whém Mr. Furfeaux hasêprepared this hand- 
book, is to be found in its four hundred pages. There 
are siXteen coloured plates, some of which are excellent 
and none bad, and more than five hundred -illustrations 
in the text. * Those of birds are- somewhat unequal; 
some indication of relative size would have been helpful. 
The linnet and the cuckoo are placed side by side, and 
the former is‘apparently-the larger of the two, while on 
the opposite page the great tit is considerably bigger 
than the lark, and rivals the cuckoo in apparent propor- 
tions. If the length. of the bird had been given in 
brackets after'the nathe under each figure, it would have 
prevente% misapprehension. We have dipped’here and 
there into the letterpress, and found the information 


accurate and clearly put. ` 7 


Worked Examples in Co-ardinate Geometry. (Univ. 
Corr. Coll. Tutorial Seties.) By William Briggs and 
G. H. Bryan. (London: W, BeClive!and Co., 1893.) 


THE examples which ‘àre hgre brought together are 
intended to*serveas a graduated course on the right fne 
and cirdle, forming thug a useful companion to the book 
on ,Co-ordmate Geofetry. already published by the 
Same authors... The work line is specially designed for 
tite private student, and this is why the problems have 
begn dealt with in sach detail? everv step th their solution 
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being clearly explained. |The examinatioh papers ma 
fairly be taken as good est papers, for fhe question 
seem to have been carefully selected, aad the moe im 
portant ones on, bobk work are not lacking. For thos» 
teaching themselyes this subject lay working out the 
problems given, a good insight shoald be obeained, while 
the references to the’ authofs work on co-ordinate 
geometry, above referred to, will be found very usefu 


to those possessigg that book. 
, . ° a 





LETTERS, LP THE EDITOR. g 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertak 
to return, or to correspond with the writers of, rejecte 
manuscripts intended for this or any gther part of NATURE. 
No notice is taken of anonymous communications. | 


Sir Henry H., Howorth on “Geology in Nubibus.” 


HAVéNG given my eiews on glacial geology in the current 
issue of the Fortnightly Review, to be followed by one dealing 
at some length with the ice-origin of lake-basins, [ should not 
have thought any reply to Sir Henry Howorth’s “ Appeal” 
necessary except fôr the consideration that my articles may not 
be seen by many’ readers ofe NATURE. * And first, I would 
remark, that the mental attitude which Sir H, Howorthjmputes 
to extreme glacialists I have myself been unable to detect in 
their writings. In fact, I was under the impression that the 
‘scoffing ” and ‘‘jeering”’ was chiefly from the other side ; but 
it seems I was mistaken, and I must apologise for my ignorance. 
Those who read my articles willsee that I make no appeal to 
‘* transcendental ice,” but judge of. its powers and properties by 
its admitted effects. ` Sir H. Howorth says that ‘‘ice,is known 
to crush under “moderaté pgessure,” implying that a glacies 
a mile or perhaps-half a mile thick is impossible. But will he 
or anyone else tell us what happens to.the ice after it 1s 
crushed, and the pressure that crushed it is continued and 
slowly increased ? Will it not suffer re-gelation and become 
denser ice; and if by sudden increase of pressure it is again 
crushed, will it not by still further pressure’again suffer re-gela- 
tion? He stops at the first ‘‘ crushing,” 4s if that were the end 
of all things so far as a glacier is congerned. ‘All this, however, 
is beside the question4rom my point of vjew.. The work of ice 
on the rocks is as clear as that’of palolitHic man on the fliats ; 
all th® difficulties that nfay bè suggested as to how he lived, or 
how he shaped the flints do not in the slightest degree affect our 
conclusion that the paleeolithic fint implements are the work of, 
man; and there is equally clear evidence fhat ice did march a 
hundred miles, gnostly uphill, from thehead of Laka Geneva 
to Soleure, whatever etranscendental qualities it must have 
possessed to do so. ` - 

As to ‘‘ perhaps the largest and most remarkable collection of 
rock-basins in the world ”—-the ‘largest .being. of 50 acres.and 
thasdeepest 30 feet deep—-I must really decline to occupy your 
space in showing how simply these may have beef produced by 
ordinary denuding agencies, or in denying that any glacialist, 
even of ‘the most extreme and aggressiv@school,” would claim 
them as proofs of glaciation. As regards the question of Tas- 
manian glaciation, my last communication to NATURE (Nov. 2) 
seems to me to render any furtifer observations unnecessary. No 
doubt the conclusions ‘of the various writers will be fully har- 
monised by a more complete study of the whole-region. ` 

The last point touched on by Sir H. Howorth--whether the 
advocates of the ice-origin of certain groups of Jakes are 
‘ extravagant” in their views, following the methods of Aristotle 
rather than those of Bacon, and founding: their’ be iefs on 
“ purely hypothetical properties of matter and forces of nature” 
—I gvill leave to the judgment of those who do me the honour 
of reading my forthcoming article in the Fortnightly Review, 

> ALFRED R, WALLACE, 
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The Erosion of *Rock-Basins. 


Mr. T. D. LaToucue’s letter (page @9) is v@y interesting 
as a. more than usually independent contribution @or*the 
reason given therein) to the interesting question of glacial 
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erosion, and as showing hoW similar (allowing for the differ- 
ence in size) ave the phenomena of éhe Himalayan and the Alpine 
glaciers. But I think that moulflis, as a rule, are not likely to 
be very importarft afents in the formation of the reck-basins in 
which Jakelets and tarns are often lodged. So far as my ex- 
perience goes, the Pua ove® which the mgulinorrents can act 
is very restr&ted ; for the crevasse, which gives the opportunity 
to the water, is generally {®rmed very nearly at the same part of 
the glacier, Thus after.the moulin has travelled for a very short 
distance down the glacier, a new crevasse opens out behind it 
and cuts off the torrent. I have frequently seen four or five 
dry shafts in advance of theeworking moulin. The lateral 
range also of the moulin must be small. Hence I think that 
the ggant’s-kettle (as is usually supposed) more accurately repre- 
sents the ordinary proguct of a moulin. An excellent illustra- 
tion is afforded by the well-known “‘ glacier-garden ” at Lucerne. 
I think, also, that the rock-basins, of which we speak, are more 
commonly found in situations where moulins would not be numer- 
ous or large, viz. in cwms and corries, Itis, however, true that in 
certain undulating ro&k districts, as parts of Scandinavia and 
the Scotch Highlands, lakelets are common. The form of 
these, however, does not appear to bear much relation to the 
hollow produced by a moulin. So that I doubt whether we 
can regard a moulin as an agent of primary importanc® in the 
production of an ordinary rock-basin, though it may sometimes 
bea minor contributory. As I have more than once discussed 
the question of the probable ceuse of the formation of tarns as 
wel] as of large ldke-basins, it ès needless to repeat what has 
appeared in print. i _ T. G. BONNEY. 
23 Benning Road, N.W., November 13. 
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“The Zoological Record.”: 


In your Notes for October 26, on p. 621, you follow the 
Editor of the Zoological Record in suggesting that, under the 
present financial conditions, paleontology should be removed 

efrom the volume issued by the Zgological Society, and provided 
for by the palzontologists themselves. Against such retrogres- 
sion wedesire to protest. ‘‘ Everyone knows,” as you say, 
“that an incomplete record is of very little use”; and how 
absurdly incomplete a record would he that took no account of 
paleontology¢ The objectors probably spring mostly from the 
ranks of systematic zoologists. We will deal with them.on 
their .own.ground.* The systematic position of Limulus has 
long been a vexed question, which no one can attempt to solve 
without consulting the work gf Malcolm Laurie on the fossil 
Enrypterids. ‘the *classification ef the Crinoids has troubled 
zoologists since. the days of Joh&nnes Müller; but neigher he 
nor anyone ever dreamed of settling it without reference to 
palzontology. Students of ræent Bryozoa will not be grateful 
to those who keep them in ignorance of J, W. Gregory’s lately 


. publishgd work on the Bryozoa of the early, Tertiary rocks. 


And so we might go on ad zxfinztum.'gAnother argument that 
may affect the systematists is that if they reject all names of 
fossil genera and gpecies from the record, they will have no 
means of knowing whether the new names they may wish to 
propose have been used before or not. It is even possible that 
some of ther may unwittingly describe as new forms already 
described by some unknown palzontologist. It is hardly neces- 
sary to remind th® morphologists,,embryologists, and zog- 
geographers of the help that they constantly receive from the 
paleontologists; they, at least, will not wish to have the record 
made incomplete. ° ' 

It is suggested that every branch of science should have a 
record, and that palæontologists should undertake the compila- 
tion of a separate one. This would as good as double the work, 
both for recorders and students. What we haye said above 
shows that: palzeontology is not a separate science.  Zoologists 
and palzontologists ought to be the same people, and when 
they have strength enough they are so, as the names of Cuvier, 
Owen, and Huxley sufficiently testify. The paleontological 
recorder would still have to work through the writipgs of the 
zoologists, while even the pure neontologjsts would have per- 
petually to refer to the paleontological record. 

What is really wanted is tg complete the Zoologica! Record, 
not to make it incomplete—to go forward, not backward. It is 
admittgd tha} some gf the recorders do tackle the palceonto- 
logécale literature. Why should not all? Ifa group is too 
large for one man, then give it to two, and if a second man 
cannot be got to work on half-pay, then double the pay. “ 
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To prevent the record becominf{oo big, make if merely an « 


index, and cut gut the abstracts, which areegarely correct,» If 


more money is wanted, appeal to other societies which *might*” 


naturally be supposed intereséed ig the work. Ìt is unfair shat 
a single society shotld bear the burden of a work that is of 
@alue to all, and one can hardly suppose that it would refuse 
kindly offers of help. We believe, indeed, that the only reason 
why some of the recorders abstain for the present ftom the 
palmontological work is Pecause ‘they feel that part, ‘at least, of 
the expense ought to be borne by the society more directly in- 
terested. s © R. I. Pocock, 

F. A, BATHER, 

British Museum (Nat. Hist.), October®30. è 





s Recognition Marks. 


A QUESTION in natural history has occurred to me, which, 
I think, might.with advantage be discusséd in yous columns. 

It is usual to account for the white tail of the rabbit (Zepus 
cuniculus) by saying that it is wefulasa danger signal to others 
of the species. Wallace, in his ‘* Darwinism,” speaking of 
rabbits, says that ‘‘the white upturned tails of those in front 
serve as guides and signals to those more remote from home.” 

Now, there appear to me to be two objections to this theory. 
The first is that the tailof the hare (Zepus timidus) is also white, 
and is turned up in precisely the same manner when running ; 
but it is obvious, from the habits of this animal, that in its 
case it would be quite unnecessaary for such a purpose. 

And in the second place, if this were so, how could it have 
been produced by evolution? The object of the white tail is 
said to be to assist other rabbits to escape, not the possessor 
of the white tail itself. But the principle of evolution is the 
survival of the animal fittest to preserve its own life, not of the 
fittest to preserve the lives of others of the same species. 

G. J. MACGILLIVRAY. 

3 Belford Park, Edinburgh, November 6. 


MR. MACGILLIVRAY has failed to grasp the principle of 
natural selection when he thinks that it cannot produce a 
character useful to other animals of the same sbecies. The 
action of natural selection is to preserve the species, as well as 
each individual separately ; and, consequently, every. character 
useful to the species as a whole would be preserved. This is 
obvious when we consider: such characters as_nest-build- 
ing in birds, and milk-secretion in mammals, which do not 
benefit the individual possessors, but their offspring; and the 
same principle applies to every Character wifich is mutually 
useful to individuals of the Same species, as are what I have 
termed ‘recognition characters.” Neithe®can I admi? th 
the habits of the. hare render the white upturned tail ‘‘ quite 
unnecessary.” The hare is a noct®rnal feeder, and a mark which 
readily distinguishes a friend from an enemy, and enables the 
young during their shoft period of infancy to keep within sight 
of the mother, must be of considerable importance. 

a ALFRED R. WALIMCE. 
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Correlation of Solar and Magnetic Phenomena, 


- IN writing on this subject (NATURE, vol. xlix. p. 30), to 
save space I omitted to refer to one other case of presumed 
conection, But as such omission might be misunderstood, may 
I here briefly allude to it? M. Trouvelot, on June 17, 1891, 
observed changes going on in connection with a luminous ap- 
pearance near the western limb of the-sun, such as he had not 
before seen. But the magnetic movement was in this case 
insignificant (see The Observatory, vol. xiv. pp. 326628). The 
same reasoning as before may be applied. If the smaller mag- 
netic motions do really directly depend on solar changes of so 
marked a character, how does it happen that many greater re- 
corded magnetic movements retnain without corresponding solar 
change having geen seen? It is a very interesting, indeed 
critical point, but mfuchemore information is necessary to prove 
that such close connection really exists. ° 

The appearance was seen By Trouvelot neag the sun’s limb. 

There is a significant sentence ending a letter from fhe Rev. 
Walter Sidgreaves, of Stonyhurst (Fe Observatory, vol. xiv. 
page 326), as follows :—‘*‘ But there are no indicafions of mag- 
netic disturbance accompanying the solar eruptions seen through 
the spectroscope, Even the brilliant gisplay on the weste?n 
limb, of the roth [September” 10, Nort Has left nothing fhat 
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e can be considered a rec of itself on, the magnetograph | was specious and useless, The had their reward, for in. 
e curves,” a VILIJAM ELLIS. 


j Grečnwich, November 9. 

[With regard to the case cted by Mr. Ellis, it is worth re- 
mark that at the time of Trouvelot’s observation, the writer of 
our ‘Astronomical Notes” asked Mr. Whipple whether the 
eruption, was, accompanied by any anomalous magnetic move- 
ments, Mr, Whipple .replied : ‘* There was not the slightest 
magnetic disturbance on June 17, 189%, af the hour you men- 
tion, or for days efore or since.” The point wasagain raised 
at the beginning of last year, and to make assurance doubly 
sure, Mr. iis? ee again referred to the Kew curves, but failed 
to find any trac®of what could be'termed a magnetic disturbance 
= the hour in question. (See NATURE, February 25, 1892.)— 
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° THE NEW BIRD-PROTECTION BILL. 


À SENTIMENT is a heautiful.thing in its way, and 


when that way happenseto coincide with the way of. 
common sense, the.man must be a brute who defies it. 
But unluckily that does not always happen, as 1s testified 
by ‘several instances that could ‘but here shall not be 
cited, for they will come uncalled to the recollection of 
many.of our readers, and indeed to some they are ever 
present. *These need not to have the difference between 
a sound and an unsound sentiment ‘pointed out. But 
the% is also a sentiment that is perfectly sound at the 
start, and yet®chiefly through: want of knowledge—we 
hesitate to call it ignorance, because that might imply 
blame—-sooner or later begins to betray symptoms of 
running on the wrong track, when, if the brakes, cannot 
be applied, it comes into violent ‘collision with common 
sense. -As the latter is the weightier mass the harm it 
gets from the impact is: not often very serious, and the 
injuries received seldom cause more than delay; however 
annoying that may be; but the effect on the lighter body 
is apt to be destructive, and though in some cases it may 
be only repelled with. slight damage, in others it-may be. 
shattered. In either event, seeing that it set out with 
good intentions, the result is to be regretted. ° 
` Of this kind of sentiment is that which actuates the: 
extreme advocates of Bird Protection. Time was when 
the sickening slaughter of ‘sea-fowl at their breeding- 
stations around our coast appealed alike to sentiment 


epi to common sgnse—to say nothing of science--to in- 


rfere. First carried on*for what was called “ sport,” but 
soon for the sake of mere Wcre, the feathered denizens 
of our cliffs and beaches were shot down by the thousand, 
to do nobody any good butthe “ plume-trader.” The Act 
of Parliament which received the Royal Assent in June. 
1869, dħd is always to be remembered in connection with 
the name of Mr. Christopher Sykes, was just in time to 
save frm extirf&tion the population of many.a thronged” 
resort which has always presented, and we trust always 
will present, a ‘spectacle of delight to the large and. in- 
creasing class of our fellow-countrymen who appreciate 
the harmonies of nature,’ even if the resorts on tHe 
English coast cannot compare with those 
where the Northern Ocean in vast whirls 
Boils round the naked melancholy isles — 
_ Of gsea-gat Thule, or. the Atlantic surge > 
Pours in among the stormy Hebrides. 
That Act may have had its shortcomings : few Acts are 
without theme but nobody can'doubt it ‘was effective to 





f 


. do good, and it was followed By other Acts, Based on the 


same ‘principle, and tending to relieve persecuted beings 
frqm persecution. An exception indeed must be made 
as regards one of them, But that one (which was cop- 
mented .upoh at the time in these columns!) only serves. 
to suppdit the allegatign in‘ourintroduttory paragraph. 
In 1872 sonæ enthusia$ts followed the line of sentiment 
regardless of common sense, and succeeded in converting 
a*well-considereds and practical measure, into one that 

i . ` 1 NATURE, vili., pi g (May 1, 1873). 
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the next session their paréjamentary leadereobtained a- 
Select Committee of the House of Commons. to enqyire 
into the subject, ang the result of the” investigation 
showed every reasonable person the baselessness of the 
points for which thé extreme party had contended, while 
three years later the very Bill whigh they had mutilated 
and mauled passed through Parliament almost exactly in 
the form in which it had been originally introduced. The, 
enthusiasts, howefer, had the.satisfaction, of stopping’ 
useful and much wanted legisjation for four years in order. 
to gratify their own gushing and unintelligent sentiment, 


‘while their Act, always a deag letter, was supersddeq by 


the Act of 1880 which consolidated all previous legisla- 
tion. Still the spirit that inoved the enthusiasts is not 
dead. In one way or another it shows itself every year 
—sometimes, though not often, it confines itself within 
the bounds of common sense, but of lete it has become’ 
we may say rampant. None of the former Acts had, 
done anything to stay the taking of birds’ eggs. Indeed, . 
birds’ eggs had been, and that purposely, wholly left out 
of consideration, and this in the eyes of many excellent, 
people has seemed to be a glaring defect—even a crime., 
Let us stop birdsnesting, say they, and the number of oyr 
birds will be indefinitely increased. Nightingales will mul- 
tiply, Goldfinches will be ag plentiful as’ Sparrows, and 
Skylarks-will swarm. Little do these goq people rgalise : 
the state of things. Let us grant that in the immediate 
neighbourhood of towns and-large villages, where birds 
are already ata disadvantage, . boys will emerge, and 
successively rob nest after nest as it is built with an 
effect that may be called devastating. The case, how- 
ever, is very different in the country at large. There the 
first species of those we have just named already enjoys- 
a protection incidentally yet®almost invariably conferred 


upon it by the law of trespass. ..We can believe almost, 


any act of.folly or stupidity on, the part of some game-. 
keepers, and the widely-told story that one of that. 
profession once declared that he destroyed Nightin- 
gales because their singing disturbed the nights’ rest 
of his pheasants may have some foundation ; but nearly 
all observers who have informed themselves by experi- 
ence will agree that the part ob England which Nightin- 
gales choose to occupy is ggnerally as fullf stocked with 
them a$ the place will. Mold. It is certain to those who- 
watch that the number of Nightingales which return to 
this.country with each returning spripg.is greater than 
that which can find foom. . Hence those ever-recurring 
contests of mel&dy that we hear from rival cock birds on 
their first coming, to Say nothing of the, actual conflicts, 
often ending in the death of one of the combatants, that 
take place between the competitors. And it is only 
natal that-it should be so. That if a Nightingale’s 
nest be taken the same birds immediafely buifla second, 
and if need be'a third,is a perfectly well-known fact,’ 
and it, would be a veryeunlucky pair Of Nightingales to’ 
have their nest robbed thrice in a’season. At a very’ 
moderate computation the nugber of young Nightingales 
that must annually attain their full growth in this country 
doubles that of their parents, since from five to six are: 
commonly reared in each nest ;. and, with a large allow- - 
ance for casyalties in youth, it is safe to calculate upon 
four of each brood having reached maturity wheh the . 
time of emigration arrives. What happens during their 
absence from this country is of course beyond our ken, 
but the certainty with which migratory birds return to’ 
their home is now well-recognised; and it is not 
less certain that of this species more return to England: 
in spring than are able to find accommodation in our 
woods. céppices, and shrubbefies, as the conflicts just 
mentioned testify. - Hence it would follow that were the 
taking of a Nightingale’s egg made a‘capital offenge, ave 
should not have, one year with another,more Nightin- 
gales, though, to retain the number we have, it is impera- 
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tive that thé old birds Should have protection at the 
breeding se&son. P 

To take the sęçond case we have cited, that of the 
Goldfinch, the details are not the same, though the final 
result be so. Ungil some fifteen or tweaty years ago 
the dimingtion in ethe numbers of this, species was 
notorious ; but the reasons of that diminution are easily 
revealed to any enquirer, though it may be hard to say 
which of them be the stronger, The practice of netting 
in spring time, now illegal though probably still used in 
some places, was carried omto an extent that if it were 
not supported by the clearest. evidence people would 
harddy believe. Combined with thjs disastrous practice 
was the fact that soemuch heatheand common land had 
been brought under the plough, and the mode of agricul- 
ture somuch improved, as sensibly to affect the Goldfinch’s 
supply of food, for its fare was truthfully termed by the 
poet “the thistle’s downy seed,” combined however with 
that of other weeds hated by good farmers. But no doubt, 
at the hands of the bird-catchers, the Goldfinch, being so 
‘great a favourite for the cage, still suffers severely, and it 
may be true that enough do not leave this cotntry at 
close of summer to satisfy the waste of life that occurs 
during its migration and in its winter-quarters ; though 
as to any considgrable dimfhution in dts numbers being 
‘caused by birdsnesting, thestfotion of such a thing will 
be scguted by æl who’ have had opportunities of observing 
its breeding-habits. Our third instance, the Skylark, is 
without doubt one’ of those birds that needs protection 
least. Nobody persecutes him so soon as he ceases to 
-flock and settles with. hjs mate in their chosen spot. 
Their nest in the growing corn, or the wide pasture, is 
. safe from even the predatory rat, and the open country 
they haunt is no place for the Sparrow-hawk, that deadly 
foe to so many small birds. ‘There, in the course -of the 
season, they make their three or four nests, and rear in 





each as many young, so that the annual increase of the 


species may be safely computed as five-fold, and when 
we also constder-that thousands if not tens of thousands 
arrive every autumn on our:shores‘and spread over the 
whole country, with a safe conscience ‘the most devoted 
lover of birds may, @ he has a wind to it, eat lark- 
pudding in wintes*withoutecompunction. 

We have cited these thee ,cases—the Skylark, 
the Goldfinch, and the Nightingale, because we have 
them so frequently put forward by sentimentalists as 
birds that all righ@-minded people wquld wish to see more 
numerqus. We should like to count ouyselves among 
the right-minded, but the sentimentglists must forgive us 
for refusing to believe that the number can be increased 
in the way they agvocate—visiting with punishment the 
schoolboys who would take the nests ofany one of them. 
Far otherwise, however, is it with many birds of wliich 
the enthusiasts never think. Those, for instance, 
that habitually breed in places open to all comers, and. 
especially on islands near our coast, on the sea shore, and 
by the side ofinland but navigable waters. In such places 
there is no law of trespass ; and, as all who Have been at 
the pains to inform themselves know, these. birds suffer 
from the way their exposed nests are ravaged, and are 
surely decreasing in number. Yet by the general public 
they are little heeded, chiefly because the geperal public 
knows’nothing about them—not even their names—and 
moreover encourages:the ravages by blindly buying the 

booty of the ravagers. Thus it isthat many a beach, and 
many a heath, and many, a marsh and mere, is made 
desolate, for the ravage is continued throughout the whole 
of the breeding-season, with the result that scarcely an 
_egg is left from which a young bird—be it Duck or Gull, 
Tern or Plover can be hatthed. Yetit is obvious that 
_it would nobe so \gry difficult to stop this destruction, 
an@ that without interfering with the long-established 
practice, which ewe hold to be no more detrimental to 
their species than it is illegitimate, of taking toll of their 
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eggs. Pick out the places at which the practice is cawied , 


on, and limit*the time during which the eggs may thtre be* 


lawfully gathered, so as gto give each pafr of birds the 
opportunity of bringing off their brood. 


è Early in the present Session a ‘‘ Bill to amend the Wild 


Birds’ Protection Act, 1880,” was brought into the House 
of Commons by Sir Herbert Maxwell, which Bill, owing 


‘to the well-deserved popularity of its introducer, ran its 


course unchallenged, and achieved the alnfost unexampled 
success Of being read a third time and passed with 
scarcely an alteration of importancee The, scope of the 
Bill was to enable any County Council to prohibit “the 
taking or destroying of any species of wild bird or the 
eggs of any species of wild bird.” This Bill, of course, 
attracted the attention of the Committee which had been 
appointed the year before by the British Association “ to 
consider proposals for the Legislative Protectfon of Wild 
Birds’ Eggs,” and in the opinich of that Committee, as 
subsequently reported at the late meeting of the Associa- 
tion at Nottingham, the Bill was declared to have been 
framed on a mistaken principle “in that it sought to effect 
the desired object by empowering local authorities to 
name the species,’ the eggs of which were to be protected, 
thus requiring in every case of prosecusion® proof of 
identity, which in the majority of cases woufd be difficult, 
if not impossible to supply.” e 
The House of Lords at first took almostprecisely the 
same view as the British Association Committee; and, 
chiefly at the instance of Lord Walsingham, than whom 
there could scarcely be a more competent peer, amended 
the: Bill accordingly, producing what would, in .the 
opinion of many experts, be a very workable measure. 
But unhappily in the subsequent process, of passing the 
Standing: Committee of the Upper House, their lordships 
were induced, by those who were not experts, to go a great 
deal further, and nobody acquainted with the-facts of the 
questions involved, can doubt that on this occasion the 
efficacy of the Bill was not a little damaged in various 
ways. In this condition itin due course returned to the 
House of Commons, where the British Association Com- 
mittee, as stated in their report, hoped it would, in spite 
of its transformation, still find favour; but its original 


parent, Sir Herbert Maxwell, would haveenone of it, and. 


consideration of the Lords’ Amendments having been 
adjourned on August 21 for thret months, it stands b 

the accidental prolongation ef the Session, for further 
discussion in a few days. In the meanwhile the British 
Association’ Commitee has*®been reconséituted and 
strengthened by the substitution of several ornithologists 


of repute in place of some naturalists who had never paid 


any special attention to the matter, while Sir John 
Lubbock has accepted the post of chaifman, antl Mr. 
Dresser, who was for many years Secretary to the Old 
s Close-Time” Committee of the Association that 
effected so much good, undertakes the same duty in the 
nev body, the other members of which are Mr. Cordeaux, 
Mr. W. H. Hudson, Prof. Newton, Mr.. Howard 
Saunders, Mr. T. H. Thomas, Canon Tristram, and Dr. 
Vachell. With a chairman at once so conciliatory andso 
influential, and a secretary of so much experienge, it may 
be hoped that the difficulties, great as they are—for they 
involve a contest‘bétween the-two Houses of Parliament 
—will not -prove‘insuperable,and that some way may be 
found of saving this Bill, forall ‘will admit that if it be 


not passed thjs ‘Session: a loig while may elapse ére a 


House of Commoss ie good-humoured enough’ to let a 
measure of the kind:slip through its entanglements, &s 
dif that of Sir.Herbert: M@&&well at the bagirming of this 
year. This is surely a case where sentiment showld yield 
to common sense. "  " e@ Se ve 
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1‘It may be. remarked thatthe Bill was’ so carelessly worded as to leave%jt 


| open to doubt, though this was certainly notghe gntestion of 1ts supporters, 


a 


whether a County Council could by dhe act make jt apply to all Wild Bitis, 


or only to some that should benamed. > - í i : 
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` LIGHT-WAVES AND THEIR “PPLICATION 
+ = *. “TO METROLOGY. | 


e t 
RY ERY accurate measur®ment of a physical quantity 


-depends ultimately.upon a measurement of lengthe 


or of sangle ; and it will readily be admitted that no effort 
should be spared to make it possible to attain the utmost 
limit of precision in these. fundamegntel quantities. At 
. present, lengthg are measured by the microscope, and 
angles by the telescope ; and the extraordinafy degree of 
accuracy already attained’ by the use of these instru- 
ments depend@ entirély on the properties of their optical 
parts in their relation to light-waves; so that, in fact, 
light-waves are now the most convenient and universally 
. employed means we possess for making accurate measure- 
ments. It can readily be shown that this high degree 


* of accuracyeis especially due to the extreme minuteness 
of these waves. e ` 


-b 


Fic. r 


Thus itis well known that the image of a luminous 
point consists ‘of a séries of concentric coloured rings 
surrounding a bright central disc which is smaller the 
smaller the ratio of the wave-length of the light to the 
diameter of the objective employed. t 
shown that the radius of the bright central disc’contains 
as many waye-lengths as the distance of the image from 


the objective contains the diameter of the objective. | 


Thus in a telescope’ twenty diameters long, the dia- 
meter ofthe bright disc is forty wave-lengtls or 0'02 mm. 

If the image be magnified by increasing its distance 

' from the @bjective, or otherwise, thése diffraction rings 
are magnified’ in the same proportion ; ‘so that nothing 

is gained thereby in distinctness, beyond the point where 
the rings’are ju$t large enough to be visible.” But, were 

` ajno? for the inevitable, loss of light, it would be advan- 
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vibration ; but to determine the position of @with respect 
to æ 6, this is not at all necéssary ; and in faet, if we dis- 
regard the possible inconvenience due tp the dissimilgrity 
between the phenomenon observed and the object whose 
position is to þe measured, it would bg as well to entirely 
annul the central fortions of the lens, leavigg only an 
external annular ring, or better etill, only two small por- 
tions at opposite ends of a diameter. 

This involves po sacrifice of accuracy, but on the 
contrary a very considerable gain ; for it iẹ now possible 
to increase the size of the interference fringes up to any 
desired limit without diminishing the intensity of the 
light, the result being the same as could be obtained with 
‘a perfect microscope of unlimited magnifying power with 
a source of unlimited intensity. 

For this purpose the two small portions-to which the 
lens-is reduced are replaced by plane mirrors or prisms, 
whose office is simply to bring the two interfering pencils 

7 into. coincidence, Further, the pencils, in- 
stead of starting from a point or a line, may 
be separated by a plane transparent surface ; 
and a second similar surface may be used to 
reunite the pencils after reflection. -Thus the 
telescope or microscope will have been con- 
vertedsinto a refractometer. ,The exact nature 
of the analogy “will be apparent by a com- 
parison of Figs. 1 and 2. ë e 

It may be assumed that under the most 
favourable circumstances the utmost attain- 
able limit of accuracy of a setting of the cross-hair of a 
microscope on a fine ruled line is about y of a micron. 
Now, it is-usually admitted that the middle point of an 
interference fringe, if it be sufficiently broad and clear, 
can be determined within about gy of the width of a 
fringe. In the refractome®r this would mean only ‘35 of 
a light-wave, or about o‘orp, from which it would follow 
that the refractometer is about five times as accurate as 
the microscope. -But a number of trials with the form of 
refractometer,shown in Fig. 8 gave as the mean error of 
a series of ten observations: ee gp o e 


i 
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_The third observer hagl no previous*practice in this 
| kind $f measurement. 
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tageous for measurements of position to .imcrease the 
magnification much further. ; 

This can bę accomplished by an. extremely useful 
instrumer which has been misnamed the “ interferential 
refractometer.” It will be interesting to note that not- 
withstanding the. apparent difference in form, this 
apparatus, when used as 'a measuring instrument,.differs 
in ng essential particular from the microscope or the 
telescope, or (what is perhaps a trifle ufiexpected) the 
spectroscope; and it ig possible to change any one of 
these instrygnents into the other by unimportant moéifi- 
cations, ` ° -, ae ig ge : 
Thus, let o, Fig. 1, k@a source of light, æ 4 a lens which 
forms an image of o at‘o’. The operation of the lens, when 
. used to distinguish minute objects, depends upon ‘the 

acguracy with whichealleits parts contribute to make the 
elementary waves reach the focus in the same phase of 
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It is evident from these ræsults that zh of a fringe is too 
large ‘an estimate of the average error of-a setting, and 
that it is, in fact, less than o’or of a fringe, corresponding 
to an error in distance of about 0.003, 

For angular measurements the microscope is replaced 
by the telescope. : ‘3 

Fig. 3 represents a disposition sometimes adopted for 
observing minute angular displacements of the ‘mirror 
d a; the light. starts from a, is reflected bythe plane 
parallePglass plate Z to the objective æ ò of a telescope, 
whence the-now parallel rays- proceed to the mirror 
c d. Thence:they retrace their path to the plate 2, 
through which they are. transmitted, forming an image 
of the source at oʻ, which is viewed ghroughthe eyepiece. 

Fig. 4 is the exact analogue in the form of a- refr&cto- 
‘meter; and Fig. 5, théugh slightly different in aspect, is 

‘still’essentially the same instrument. The path ef the 


1 


* 
è + 
, 


re 


NOVEMBER 16, 4893] © NATURE ° "57 : 


ee Se ne ee ee 


° e 
rays iso eca po for one of the pencils, ando ps add po’ 
for the other. mS 

rom consjdeyations quite analogous to those em- 
ployed in the former case, it can be shown that the 
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FIG. 4. 


limit of accuracy attainable in the estimations of angles 
involves an error of about one-fifth of the angle subtended 
bya light wave at-a distance equal to the diameter of 


the objective. This halved by the fact that the angular 
motion of thabedm is twice that of the mirror ; so that 
. ‘ ° e - 9 
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with a telescope 
may $e estimated at sgyhga9, or say 0.1”. But taking 
0.01 fr. as the smallest perceptible displacement of the 
mirrors ¢ d, the corresponding, angle of rotation of the 
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f 10cm. aperture the limit of accuracy 
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line £ d (10 cm long) voud be only zogo, Qr say” 

0.01. 6 7 ‘ B 
It is not at first evidept that there is eny relatiog be- 

tween the refragtometer an@ the spectroscope. A com- 

parison of Fig. 6.and:Fig. 7 shows, however, that there 

is a strict analogy. Fig.6 representsa dispositior some- 


times,adopted to observe the spectrum by méans of a 


t 


concave grating, aad Fig. 7, with unimportant modifica- 
tions, is the arrangement actually employed in the 
analyses ôf radiations by means of their “ visibility 
curves,” as will be explained below. 

Exactly as in the case of mirrors an@lenses, we may 
here, too, sacrifice “resolution” and “definition” by 


_ using only the extreme portions of the surface, with an 


actual gain in “accuracy.” To compare numbers, it 


appears that the average error in the comparison of 
: e 
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wave-lengths by a grating with 250,000 lines is about << 


part in half-a-million. With this number of waves in the 
difference of path of two-interfering pencils, the corre- 
sponding error in the refractometer observations are of 
the ordér;of one twenty-millionth. 

The name “interferential refractometer” seems rather 
inappropriate to an instrument which haseso many im- 
portant applications beside the measutement of indices 
of refraction; but as it has been sanctioned by long 
usage it will be retained. 

Among the many forms of the apparatus which have 
been rendered classic’ by the works of Arago, Fresnel, 
Fizeau, Jamin, and Mascart, and which are so admirably 
adapted to the work for which they were designed, there 
are none which are not open to serious objections when 
applied to the solution of such problems as the mease 
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ment.of lengths and angles, for the ayalysisof the con- 
stitution of the light of spectral lines, and especially for 
the determination of wave-lengths in absolute measure. 
For these, the form of insfrument shown in Fig. 8 has 
many important advantages, among which the following 
‘may be mentioned :—-It is sitnple in construction,and is 
easily adjusted ¢ ite may be used with a broad luminous 
; @ 


1 In the use of the revolving migror as in galvanometers, ravity and torsion 
Sriances, &c., the accuracy can De increased by enjaszingithe surface of the 
sairror; but the moment of inertia is thereby increased, and inggreater pro- 
portion. But in the refractometer the enirrors.c d may be made insig- 
nificantly small, and yet, with the same distance betwees the outer edges, 
the accuracy may be increased at least tenfold. It is important to note that 
any linear motion of the line joining the mirrors, or even a: rotation About 
this line, has no effect on the fringes. It seemg pmobable that this for of 
instrument may be of service in%uch problems as the measurement @f the 
moon's attraction, constant of gravitation, variations of the vertical, &c.. e 
` : e . 
e. s ; 
e e * į 
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surface as source of light; thé pencils may be separated 
ns far as desired; ‘its range of difference of p&th between 
the iaterfering pencils is unlimited ; and when properly 


. adjusted the position of thé interferenae fringes is per- 


fectly definite, so that there is no uncertainty on account 


fringes passing a given point. Finally, it may be ‘added, 
that this is probably the only form af ixstrument which 
permits the use @f white:light (and consequently of the 
identification of. the fringes) in the determination of the 
position or inclination of a surface without risk of distur- 
‘bance due to c@nt act or close approximation. 

As shown in Fig, 8, the refractometer consists essentially 
of a plane parallel plate of optical glass G, ‘and two plane 
mirrors M) Mẹ} The-beam of light to ‘be examined falls 
on ‘the plate Grat an angle, usually 45°, part being re- 


*flected and part transmitted.!- The reflected portion is 


returned by the mirror Ma and passes back through the in- 
clined plate. The transmitted’portion is returned hy the 
mirror M, and is reflected by the inclined plate, and from 
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a 
this point it coincides with the other beam, so that the two 
are in condition to produce interference fringes.? 

A little consideration will show that this’ arrangement 
is in all respects equivalent to an air-film or plate between 
two plane surfaces. Ifthe virtual distance between these 
surfaces is small, white light may be employed,and inter- 


ference fringes may be observed similar in all respects , 


to those between two plates of glass pressed nearly: into 
contact? ® °? 


l The front surface of the plate Gy. is lightly coated with silver. The 


light which leaves the refractometer ig a maximum where the thickness of 


the silver film is suah that the intensities of the transmitted and reflected 
portions are equal, ‘The silvering haseanother important advantage in 


. diminishing the relative intensity ofsthe light reflected from the other sur- 


face; anti tor this reason the thickness of the film may be advantageously 


increased, which. permits also a more uniform surface.* The ultimate ratio of 


intem@ities of the two pencils is nq affeeved, for whatis lost by transmission 
on entering the plate is made up by reflectjon on leaving it. — o 
2 One of the bamo to pass twice. through the. thickness of the glass 
plate Gj, ang in order tô equalise the two paths, a simijar plate Gs is intro- 
duced in the path of the other beam. - . ; 
. 3 If the plate @: be not silvefed, the colours follow the same order as those 
of Newton’s rings, but if the silvering be sufficiently heavy, the colours are 
comflementary } this, if the plates G; and G, are exactly equal and parallel. 
OtHrwise, the excess of path in-glass of one of the pencils disturbs the order 
of colours by the effect of achromatism due to the dispersion of the glass, 


@ wag first pointed. out by ornu, ; Š 
® on pa és 
NO. 1255, VOL. 49] T 
; ” > ° 


ove 


NATURE °, 





n @ are very accuragel¥ 
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If, however, the distance exceeds a few w@ve-len gths, 
monochromatic light must b&employed. In-tRis case the 


' fringes are in general invisible, unlessgthey be viewed 


through a-small apertere. If, however, the two surfaces 
arallel, thesfringeg are always dis- 
tinct, and it follows trom the symmetry of the qonditions 
that they are concentric rings. Teir diameters increase 
as the square root of the order of the ring. 


These rings are not formed at the surface of the mirrors 


| (as is the case when the distance between them is small), 


but are perfectly distinct wher the eye or the observing 
telescope is focussed for parallel rays. 

In the preceding coreparisom between the refractometer 
and the telescope, microscope, or speetroscope, the “ ac- 
curacy” has been increased at the expense of “ defini- 
tion.” When, however, the object viewed is beyond the 
“limit of resolution” of the instrument, its form and 
distribution of light can no longer be mferred from that 
of the image. Thus, ifthe object be a disc, a triangle, 
or adouble star, the appearance in the telescope is the 
same. Similarly in the, spectroscope, a source of great 
complexfty cannot be distinguished from one which pro- 
duces a single spectral line. -So that for such objects, 


even in the ordinary sense of the word ‘‘ definition,” the . 


more familiar optical instrum€nts cannot claim any ad- 
vantage over the refractometer ; but if*by “definition ” 


-is meant not the actual resemblance of thesgimage tg the 


object, but the accuracy with which the form or the dis- 
tribution of light in a minute source may be inferred, 
then it can be shown that all the advantage rests with 
the refractometer. ' . aa 

As an illustration. of such an application of inter- 
ference methods, let us consider the celebrated experi- 
ment of Fizeau, in which Newton’s rings are observed 


with a sodium fame as soure. The light, consisting of - 


two separate systems of radiations differing by about 
one-thousandth in wave-length, each system produces its 
When the surfaces. 


fur o ’oo 


hence.at this point tle fringes are faintest. But 
when the djfference of pathof the first system 
is abopt 1000 waves, it is a whole wave, more 
for the secong, and the fringes coinciding, there 
is again a’ maximum of distinctness. M. Fizeau 
has counted 52 such periodë, corresponding 
roughly to a difference of path of 50,000 waves, 

Swppose, now, that this double line were so close that 
it could not be resolved by the spectrescope ; then from 
the evidence furnished by the variatiops in distinctness: 
of the interference frittges as the difference of path in-. 
creases, the duplicity of the line could be readily detected. 
But beside this, it can be shewn that the relative inten- 
sities of the components, their distance apart, and even 
the distribution of intensities within the component lines 
can be inferred. 

Thus it has been shown (PAzlosophical Magazine for 
September, 1892) that among some’ twenty radiations 
which were examined (though all give simple lines in the 
spectrum) the great majority are shown to be highly 
complex. - Thus, the red hydrogen line is a double 
whose cofnponents have the intensity ratio 7: 10, and 
whose: distance is about a fiftieth of the interval between 
the sodium lines. Each component of the yellow sodium 
lines is itself a double whose components are in the ratio 
7 : 10, and whose distance is about oneghundr@lth of that 
between the -principal components. Thallium gwesea 
double line whose components are in the ratio I: 2, at a: 
distance of about a fiftieth of that of- the sodium lines, - 
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while each componen? has. a’ small companion whose- 
intensity įs about a fifth of that of the principal lines, at 
a distance of about one Phree-hundredth of that of the 
sSdium line! “The green mercury line is made up of a 


group óf five or six lines, the strongest of which is itself 


double (or perifaps triple) the distance of the compo- |: 


nents, being less than a five-hundredth part of that 
between the sodium lines. : 
_ These distances, small as they. are, can be measured 
within about a twentieth part, so. th@ by this means it is 
: ®©., | 

possible to detect a chagge of wave-length correspond- 
ing to the ten-thousandth part of-that between the two 
sodium linés. ee de Be wee 

The red line of cadmium is the’simplest of all the radi- 
ations thus far examined, consisting of a single narrow 
line whose intensity falls off symmetrically according to 
an exponential law, its width (at the points where its 
intensity is reduged to half its maximum value) being 


only 0-002 (D,-D,).. The green and the blue ‘cadmium 


lines are also comparatively simple, and all three of these 
lines give interference fringes clearly visible at a differ- 


‘ence of path of 100 mm., and ufider appropriate condi- 


tions they all satisfy. the requisites for ‘a definite and 
inalterable standard of length, 


* The most important ofethese conditions is that the | 


radiatifig vapoui,he so rare that the molecules may vibrate 
freely ; in other words, that the time occupied in the col- 
lisiots betw&en the molecules be.so short relatively to 
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that ‘of the free path, that its influence in disturbing the 
free vibration may bg neglected. Experience shows that 
in general this limit corresponds Po a: pressure of one or 
two thousandths of an atmogphere. 

It may be noted that at.atmdspheric pressur€—even 

when the radiating substance is introduced in quantity 
barely sufficient $o colour a Bunsen flame—the greatest 
difference of path attainable is ofly one. or two centi- 
metres, whereas with mercury vapour in’a vacuum tube 
interference fringes have’ been observed with a difference 
of path of 47 centimetres, or about 850,000 waves. 
_ In order to make any. practical use of these minute 
quantities for standards of length, it is necessary t@em- 
ploy an intermediate standard, such as that shown in Fig.9, 
consisting of a bronze bar carrying two plane-parallel 
glasses, silvered if front, the distance between which can 
be compared on the. one hand with the: fundamental 
standard in actual use—thge metre or the yard—and on 
the other with the length of a light-wave. 

The former process is accomplished by moving the 
standard (whose length it is convenient to take at 10 
centimetres) ten times through its own length, the coin- 
cidence and the parallelism of the surfaces being con- 
trolled at every step by the interference fringes in white 
light formed between these surfaces and that of 
the reference plane (the virtual image of the mirry MM 
in G, Fig. 8): The position of a fiducial mask on this 
standard iscompared by means of two micrometer micro- 
scopes with the lines defining the standard metre at the 
first and last steps. , © as 

_In the second 'process the only difficulty encountered 
is du@ to the very reat disproportion between the length 
ofa Wave and that of the ro centimetre standard, and 
the consequent difficulty in keeping the correct count of 
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the very large number of aves which pass as the refer- 


_ ence plane is moved from one surfac tè the other..." 


This problem has been solved in the following manner. 
Nine standards were Constructed similar in all respects 
to that of ten centimetres, save that each succeeding one 
was half as long as the preceding. The last of the series 
is thus approximately 0°39 mm. long, corresportding to a 
difference of path gf 078 mm. The number of waves in 
this distance in red cadmium light is 1812 plus a fraction, 
whicheis eorrected by direct observation of the difference 
of phase of the circular fringes on the upper and the lower 
(front and rear) surfaces of the sfandar@ ‘This verifica- 
tion is also made with-the green and the blue radiations. 

It is important to note that the measurement of, these 
fractions’alone is sufficient to fix the whole number, even, 
if there be an uncertainty of several waves. Thus, the 
relative wave-length of the three radiation being known§ 
the number of green and of blue waves corresponding to. 
the observed number of fed waves can be readily calcu- 


lated, as is shown in the following table :— 


Number of Waves. 


m E TN 
Wave-length, ' Observed, < Calculated. 
H e 
064389 Y212°34  Wel284 
0°50863 1534°76 . #5 34°76 
0°48000 1626'16 1626°I3 œ 


If the whole number assumed as the basis of this cal- 


lation were in error by one or more waves, there erre N 


_ beno correspondence between the observe 
and the calculated fractions. 
. of this standard and the succeeding one 
are now compared as follows:-—The two 
standards being placed side by side in the 
refractometer II on a fixed support, and I, 
_ona movable carriage, the reference plane 
_ (R, Fig. 10) is moved until iteoincides with 
A, the lower (or front) Surface of U, and. 
the interference fringes in white light are 
adjusted to the proper distance and in-. 
clination by adjusting the ‘inclination of 
the reference plane. Next, C, the lower sfrface of I is 
brought to coincidence with the reference plane, and. 
similarly adjusted, and then all the adjgSting pieces are 
released from the carriages, so that these rest undisturbed , 
‘on the ways. This completes the firs? sfage of the cOhe. 
‘parison. "A : 
Second Stage, —The reference plane R'is now moved: 
back till it coincides with », the uppersswrface of 1 and 


at 
` 


» 
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the adjustmdht of the interference fringes carried out as 
before. ‘oe 

o Third Stage-—The standard, ‘1, is mpvegl back till its 
lower surface (C, Fig. 11) once more @oincides,with the: 
reference plane; R’, and its incKgation is again adjusted 
by the interference fringes. 
' "Fourth Stage-—The reference plane is finally mo¥ed 
back till it coincides with, D, the upper surface of 1, and 
its inclination is again adjusted, If now the standard IJ 
é o 

es š i b e o e”? 
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is just wice as long as 1, the fringes willed appear ‘simul- 
taneously on Jo¢/*upper surfaces, Dand B. < * 

Theeadjustment of the length of the standards is usually 
made to within a few waves, and the outstanding differ- 
ence is measured by a compensating device. - 

This fs furnished by the rotation of the compensating 
plate, Ga Fig. 8. The plate is held in a metal frame 
which is supported at’ one end bya'shert thick rod firmly 
fixed to the bed. At the other end a delicate spiral spring 
is attached ;-the tension of the spring éwés¢? tlte rod 
through a minite angle, and thus alters the thickness of 
glass traversed By one of the interfering. pencils. The 
other end of the spring is attached to a flexible'cord pass- 
ing over a pulley which is connected with a graduated 
circle. The angular motion is thus reduced about 100,090 
times, and yet “the proportionality is preserved. 

Suppose thë outstanding difference is ea fraction of 
a wave-length ‘known to within one or two tenths, then 


~ ibs 2i+e 


and consequently the number of red waves should be 


2 X 1212'34 +e., This fraction is corrected by direct 


observation, as in the case of standard 1, and the same 
control is furnissied by the concordance of the results for 
the three colour$; so that an error in the whole number 

of waves is well- -nigh impossible. / 
The process of comparison and ‘correction-is: ‘repeated, 
the same way with the other standards, until we finally 
Arve at-the whole number of waves and approximate 
fraction in the Io centimetre standard. Up to this point 
the question’ of temperature and pressure is of minor 
importance, for the comparisons-and corrections ‘are 


made while both standards are under the same .con-’ 


ditions ; and being all made of the same material, it is 


sufficient to know that the temperature is the Sime for 


both, In the emeasurement of the fractions on the'10 
centimetre standafd, however, it is necessary to know 
the temperature and pressure with all possible accuracy, 
and it 1s also important that the comparison of this 
standard with the metre should be made, as nearly as 
may be, under the same conditions as that of the deter- 
mination of the gtandard in light-waves. i 

The author hawing been ss ween ‘by an invitation 

= the International Bureau ot Weights and Measures 
ndertake a series of eXperiments upon the lines here 
briefly indicated, the necessary apparatus was constructed 
in America, and. shortly afterward installed in the Bureau 
International des Poids et Mesures at Sèvres, 

Two complete and entirely independent determinations 
were made. These have not yet been completely re- 
duced, but an‘approximate calculation gives for the 
number bf wave$ of red light in one metre of air at 
15°C. and 76 mm. 3 

Ist series ... sa AA n.. 15531636 
2nd series any ve we 1553164°6 


The difference from the mean is half aa or about’ 


one fourth of a micron. 

From these results it follows that we have at hand a 
means of comparing the fundamental standard of length 
with a natu#al unit—the length of a light-wave—with 
about the same order of accuracy as is at present possible 
in the comparison of two metre bars. 

This: unit dépends only on, the properties of the 
vibratigg atoms of the radiating substance, and of the 
juminiferous ethet, and is probably, one: @f the least 
chasgeable quantities in the material ‘universe. 

If, ‘therefore the metre and all its copies were'lost og 
destroyed, they could be replaced by new ones, which 
would not differ from the originals morethan do these 
among themsélves. While such a simultaneous destruc- 
tioņeis practically impossible, it is by no means sure that, 


° 1 Tie | error in the Jaena of the ¢elative wave-lefigths of the three 


radiations is very much sigafler, Rrobably less than one twenty-millionth. - 
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notwithstanding all the elaborate Brecautions which have’ 
been taken to insure perman@gcy, there may not be slow 
molecular changes going on in’all the stangards;; changes 
which it would be impossible ‘to detect except. “by some 
guch method as ale wale is herg presented. 

2 ‘A M ICHRĄJSON, 


FURTHER NOTES AND ee TIONS. 
UPON THE INSTINCTS OF. SOME COMMON 
ENGLISH SPIDERS. ° l 


Manr of what would. otheryise be most interestipg: 
anecdotes respecting the habits ,of ;spiders have 
been related by persons who, being unacquainted with: 
the immense number of “ kinds” of this group that there 
are in England, not to mention the. rest of the world, 
have apparently considered that all -neegful information - 
in the way of theanimal’s identity has been ‘supplied by 


| the simple statement that it is a spider. 


- Such anecdotes have of course a certain value, inas- 
much as tRey furnish sonfe general information respecting - 
the instincts of: the class as a whole. But to those who 
are anxious to compare together the instincts of indi- 
viduals of the same or ‘different species, genera, and 
families, who are anxious to ae¢quire in skort somêg little 
knowledge of the comparative poycuoropy -of the. group, 
they are distressingly.incomplete. ; 

To remedy in part these densencies to verify the 
experiments of others, and to make fresh observations 
upon some points that are open to dispute, I took the 
opportunity, during a recent visit*to North Cornwall, of 
compiling a set of notes upôn the habits of some of ‘the 
commonest spiders in the neighbourhood. . 

In the following paper, wBich is based upon these: * 
notes, I have added some brief accounts: of the webs, 
habitats, or general appearance of the spiders, so that 
those persons who are not acquainted with the animal by 
name, may yet, with but little trouble, ascertain what the 
species are that are under discussion. 

Agalena labyrinthica.—This spider fhay be looked’ 
upon asthe country cousin of the common house'spider, 
Tegenaria atrica, which beings essentially a lover of* 
bricks and mortar, is found ig lofts, ‘disused*®rooms, &¢., ' 
where it spins in corners and ` other angles a horizontal, 
triangular sheet of web, a familigr structure which must’ 
be associated in all minds with:the word cobweb. . 

The snares of Agadena ‘are essentially like those of ' 


-Tegenaria, consisting: of a short silken tube or funnel, 


one end of ‘which is buried in the bush that the spider : 
has chosen to build in, while the other gpens upon, and ' 
is continuous with, a widely extended horizontal sheet 
compesed of fine closely woven silken threads. During’' 
the daytime the spider, if cautiously approached, may 
usually be seen squatting at the entrance of her funnel. ' 
She is, however, remarkably wary, and fhis, coupled with 
her equally remarkable. agility, : makes’ the task `of 
capturing her by no means an gasy one.. For, by means 
of the further open extremity of the tube, she can make. 
her escape into the bush beyond. Wherever I have had 
an opportunity of observing ‘this spider, I have noticed ' 
that itappeargto have‘a special liking for furze bushes.; ` 
and it seems reasonable to suppose that this selectién of 
so prickly a site for the building saves the young and 
also the nest from destruction at the hands, or rather the 
noses and legs, of cattle. ` 

Upon efamining the débris of prey, with which- the 
orifice of the funnel tvas usually strewn, I was surprised 
to find that it consisted more often of the remains of 
bees than of flies—generally, in@eed, the limbs, wings, 
&c., were those of some species of BumbJe-beesgBombus). 
Being curious to see how the spider would maneuvgfe tp 
overcome so redoubtable an ‘adversary, I gaptured upon ` 
one occasion a small specimen of a bumble-bee and: 
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placed ʻitęupon”the stare? The Agaleha immediately 
darted forh ; but upon toughing the. insect.with her fore- 
legs, quickly drew.back .as"if. to keep out of-harin’s way. 
Meanwhile, the‘bee, by making -vigorous‘efforts to escape, 


had nearly.succeeded.in-breaking away the web with which. 


its legs were ‘ @tangléd—a\fact ef:which the spider 
seemed -Well aware. For, rushing at it once more, she 


rapidly, and; by.some dexterous movement that I could. 


not follow, attached a thread either to the insect or to a 
portion of .the' web hard by, and then started to run 
rapidly.round and ‘round: her prey, letting out the thread 
as she went, and literally ‘winding the insect up. Having 
by,this safe and‘satisfactory.process speedily put a stop 
to al] immediate Jikelihood of escape, and having aleo 
achieved the desired end. of. hampering-the bee’s move- 


ments, she again rushed two or three times atit, although’ 


still evidently beating in mind the desirability of not 
coming to close quarters, and ultimately- succeeded in 


inflicting a bite on -one of its legs.. From‘that moment’ 
all anxiety on her part respecting the probability of the 
escape of her prey seemed to disappear, for instead: of 


keeping madly on the move, as She had done &p to the 
tume'of dealing the -wound,’she quietly retreated to her 
funnel and sat down to wait., Nor was an explanation 
ôf this behaviour long'in presenting itself. For the bee’s 
strugglts becatne more'and more feeble, and in about 
one minute ceased altogether. There was very little 
dou8tin my mind that this was attributable to poisoning ; 
but to make sure that its quiescence was not due to ex- 
haustion ‘from its efforts, I took it from the web’ for 
examination, and found that it was to all intents and pur- 
poses dead, the only pefceptible'movement that it made 
being a slight twitching: of the extremities of the 
antenne. 


ah 444 wend 


where she had left her victim.’ >` 


bee, I placed a blue-bottle fly-in the web ‘of: another 
specimen. ‘The “spider immediately rushed out, touched 
the insect with hergfore-feet, and falling upon it with- 
out further delay, dragged it to the entrance of her tube, 
and proceeded to devour it. è BD 

As a further experiment Iintro@uced an exampl® of the 
drone-fly (Eristalis) into the web ofa third example of this 
species ; but, curiéysly enough, instead of instantly slaugh- 
tering the harmless insect, asthe second one had the blue- 
bottle*fly, this spider treated it with the same caution 
that the first had shown towards’the bee. - She: did not, 


however, wind itup, but, keeping at a reSpectfil distance, 


and watching for an opportunity, she ultimately bit it in 
the foot and killed it by-this means‘in afew momentg. ` 

From tlfese: obgervations I think three conclusions 
may be legitimately drawn :—(1) ‘That: the first spider 
avoided contact With: the bee -for fear of being stung ; 
(2) that the other: mistook- the Eristalis for a bee, as 


ninety-nine uninitiated hurgan beings: out of a- hundred- 


would also do ;+ and: (3) that: the: spider’s bite rapidly 
compasséd the death of the insects owing to the injection 
of poison,- I wish to draw special attention to this last 


conclusion, not: but that the others are mpre interest-: 


. ing, Because 'Dr: McCook, when recently investigating 


the question of spider-venom, was inclined to reject the 
conclusion that the mandibular fluid of these Arthropods 
possesses-any poisonous property. - eae ae 

- His suggestion that the death of an insect re@ults from 
mutilation caused by the bite: clearly will not- apply in 
the present instances -where only a leg. was bitten. For 
myself, I do not doubt %hat:the fluid:in qltestion is 


poisonous, glthough probably in a varying! degree to the’ 


insect§ upon which the spiders prey,and that the use of the 
poison is—as it also is, I think, in the case of scorpions— 
to put a speedy end to struggles; so as firstly to remove 
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Whilst I was examining it -I noticed: the- 
Agalena issue from her fennel and return tothe spot 


-— 


all chance of esgape on the oe of the prey, and-segondlf 
to lessen ¢he’ probability: of. injury Being done to ‘the 
. Arachnoid by a captive which might also be armed with 
jaws or stings. e o, a T ' 
. When watching a. couple of Agalenas. pairing. I was 


‘much struck by the extreme [pertinacity with which the 


. operation was carried on. . As! above stated,’ specimens 


'of-this species 276 usually exceedingly shy and "very 
? 


difficult to approach, but at this periog -both: male and 
femaleeseémed utterly oblivious to all their surroundings. 
They-even' permitted me to tear ‘away: portions of the 
web, and even to touch them without flithing: A-cloud. 
of tobacco smoke made them separate for a short time, 
but. no sooner had. it dispersed -than- they resumed 
operations as before. I repeatedly pulled the male from 
the female with-my: forceps; whereupon she would in 
‘alarm retreat to the further extremity of he» tube; but he, 
seemingly, very little disconcerted by the compulsory in- 
terruption, would, when pfaced again in the web, quickly 
follow her,and presently both would appear again at theen- 
‘trance ofthe tube, she lying perfectly passive and he hoist- 
ing her along with the patellz of a pair of her legs grasped 
‘in his mandibles.’ Nor was she apparently much less: 
eager than he, for on two occasions, when, he was a little 
longer than usual in following her, she came forth herself 
‘apparently in search of him, ' It was noticeable thaéthey 
invariably took up the same position in tke same spot at 
the entrance of the tube, the female lying on her right 
side with her head towards the posterior extremity of the 


_ tube, the male standing over her facing the opposite way. 
A sketch made of them in this position agrees: almost: 


exactly with a figure that Dr. McCook has given of the 
attitude assumed under similar circumstances of the 
North American species, 4ga/ena nevia. When I left 
this interesting couple the female had retired to the 
back of the tube, while the male sat on guard at the 
entrance. 
my forceps he, Instead of running away, raised high his 
forelegs, striking the instrument with them, and snapping 
atit with his mandibles. The way in which all the instincts 


for the preservation of the‘ individual were ovtrridden in- 


this instance by the instinct for the preservation of the 
race brought very vividly before me the? force of Prof. 
Lloyd Morgan’s happy pafaphrase of Shakespeare—* To 
breed or not to breed, thatisthaquestfon.” -> ~ 

Amaurovius stmtlis.—This spider is very common in 
Cornwall,'-as ‘elsewhere. Ifbelongs to the same great 
group of tube-weayers as Aga/ena, spignjng a tubular 
web in ivy, holes in ‘walls, &c., and surrounding the 


aperture with a tissue of irregularly interlacing somewhat: 
loosely woven threads which present a white thickened 


appearance, owing to thé presence of: flecculentéufts of 
silk that dre produced-by the -agenoy of those interesting 
spinning organs, the crióellum and calamistrum. Like 
Agalena and Tegenaria, Amaurobius runs with agility 


I-say on guard, because when touched with’ 


@ 
6r | 


on the upper surface of its web.: 4. similis'is much’ 


smaller than‘ 4galena labyrinthica, but-does not appear 


ito be so simid.:: I’could never be sure of attracting | 
,Agalena to‘ a: vibrating’ tuning-fork, - but: Amaurobius ` 
‘would always come and even climb along'the instrument, - 
I have'enticed this species from its hole by Molding the - 


vibrating-fork near the aperture, although not in contact 
with any part ofthe web, «And: all the specimens that 
were noticed on the external sheet of the web responded 
invariably when the vibrating4ork was held. above them: 


Pa 


‘at a‘distance $f about half an inch:’ But instead of run- ' 
ning away from the instrument or reaching up‘at‘ites ° 


the Epeirideæe do, Amaugobius moved excyedly' about, ' 
apparently searching for the cause of tlfe vibratign. One 


specimen whilė thus searching carpe across and instantly 


seized the old-dried-up carcase of a blue-botfle fiy, as if - 


perfectly satisfied with the result. of its investigation. 
Another. example, discovered awayefrdm her web, mgde 


© 
. 0 : x ` - a 
e ° è e 
e e e 


Z. i 


.|,no response whatever when the fork was held close to, 
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fier back. This circumstartee, coupled with the fact that 
ag specjmen ofetiffs spider ever gave the sneallest sign 
of knowing the direction whence the sound proceeded 
unless its web was actually touchéd with the tuning-fork, 
is in:favour of- Dr: McCook’s view, that the Epeiride, 
which respond readily to a tuning-fork that is held near 
them, are. only. aware of, the proximity of the vibrating 
instrument through the responsive by ia of the web. 
This may be the tyue explanation with regard to Amau- 
robius, but there are several reasons, as-will shogtly be 
seen, which lead. me.to think it is not so where the 
Epeiridæ are comcerndd. no 
Pholcus phalangioides, belonging to a group by itself, 
is a common spider in many parts of the south of England. 
It frequents kitchens and outhouses, where it spins a very. 
untidy-looking web, composed of irregularly interlacing 
eloosely-woven threads. The species cannot be readily.. 
mistaken for any other true British spider, on account of 
the extreme length and thinness of its legs.. Owing to 
this peculiarity, it is probably largely responsible for the, 
popular but erroneous idea that the. Opiliones—the. 
harvest-men or long-legged spiders far excellence—can 
spin webs. Whenever any part of the web of a Pholeus 
was touched .with a vibrating tuning-fork, the occupant. 
would come chinsily-and leisurely up to the instrument,, 
and when it was held close to the back of the spider, the, 
latter would show its perception of the vibration by slowly 
lifting its legs. One ‘specimen away from, its web re- 
onded in exactly the same.manner. as the others did. 
when hanging in the midst of their snares, thus showing: 


that it is not the vibration of, the web that informs this | 


species of the proximity of the instrument, . 
. Epeira diademata, Meta segmentata, and Zilla x-notata, 
are three very common spiders belonging to the.group of 

Orb-weavers. The first-named—the common garden or. 
cross-spider of. England, one of the largest of our species 

-~is known to every,one. Meta segmentata, too, is very, 
abundant, spinning its web in hedges and bushes ; it may. 
be easily recognised from Æ. diademata by its much 

smaller size and more graceful build. -277/a is more like. 
Meta thane Zezra, being: a smallish, rather. graceful 

species, which spins its web very commonly in the angles 

of windows, &ce The structure of its web, also affords 

another clue to it8 identity, for while in-Afezra and Meta 
thwsnite is a complete orb, the concentric ,lines, extend-, 
ing across all the radii from the centre to the circum- 

ference, in £la, as a very g@neral rule, two of the inter-; 
radial spaces in the upper half of the web are not crossed 

by the concertrices : the circle of .the*web thus lacks one. 
sector, and the resulting triangular space is traversed by 

a free‘tadius, which is continued beyond the circum- 

ference pf the snare, and connects its centre with a second. 
small irregular web, which is spun in a crevice or beneath. 
some leaf. - ; 

Like most other spiders these three species will.usually 
come to a:vibrating tuning-fork, if the web be.touched 
with it. And if it be held over the centre.of the web 
where the spider is hanging, the three will readily respond 
to the sound; but not in the same way... As Mr. and, 
Mrs. Peckham and Prof, Boys! have shown, an adult. 
Epeira dia@emata raises its forelegs and snatches at the 
instrument, while Afeta ? segmentata instantly drops by a. 
thread from her snare ; but 4z//a, sofar.as my experience. 
goes, instead of dropping like Meta, nearly always climbs. 
quickly along the free radius’ back to the upper web. 
One example, however, repeatedly dropped rom its web, 
andtwo others, one adult and one yorfng, moved excitedly 
about as if in search of fhe cayse of the sound, exact 
as described® in? the case of Amaurobius. Curiously 
enough the sound affects the examples of diademata dif- 
ferently according to théirage. Thus quite small examples 

IgNarure, vol. xliii. pp. 40-41. 
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2 This is probably the Smalè unilentified orbicular spidgr that Prof. Boys 
speaks of. ` , ' 
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drop by a thread, but half-grown examples either drop as 
the young do, or strike at he fork like the aglults. It. 
appears therefore from these facts, that as a general rule 
the small English Epeiride: fear the sount of a vibratitfg 
tuning-fork, while she large ones do not. What is the 

xplanation of fhis?e Prof. Boys, wh&® has previously: 
noticed this same fact in connection yith £ .dtademataand 
Meta, thinks that it is perhaps to be explained on the 
grounds that the vibrating tuning-fork is mistaken for an 
approaching wasp—8n insect whigh, to use Dr. McCook’s 
words, “is the most persistent enemy of spilers.” But 
a full-grown Æ. diademata is too formidable an opponent. 
for a wasp to attack, and it seems well-aware that any- 
thing buzzing can be 68vercorfe and eaten, or at least: 
repulsed. Not so, however, is it witha Meta. A wasp. 
can take one of these small spiders out of its snare while 
still on the wing, and the spider’s life depends upon the 
quickness with which it can perceive the approach of its.. 
enemy and act upon the perception by dropping out of’ 
harm’s way. ein i 
This ingenious suggestion is further borne out by the. 
behavioureof Zz//a and o& the, young dadematas, for these 
spiders would have no more chance against a wasp than- 
Meta has. Moreover, my, friend -Mr. Henderson, of: 
Madras, has informed me thag: he has-repeatedly seer. 
examples of a,common Indian house spfder! drop from 
their webs. at the approach of the mason-wasps. 
. Such a habit, then, of falling or running? away w8uld. 
clearly give a spider that possessed it an advantage in 
life over,others of the species in which ity-was not de- 
veloped, and the elimination of the latter and the survival, 
of the former, with the consequent chance of breeding,,: 
would foster the habit and ‘bring it to the state of perfec- 
tion in which we now see it. : a ; 
On the other hand, the losseof the habit in the adult Z. . 
diademata, may perhaps be explained on the hypothesis, 
thatthe act-of dropping entails the expenditure of energy 
in the form of, waste of silk and of muscular tissue ; more-' 
over, it,might at the same time on occasions Jead to the 
escape of an Insect that would have served for prey if the. 
spider had remained in statu guo. The two instincts. 
are seen in a state of transition in half-grown dzadematas. > 
But the acquired one of fearlessly fighting the enemy . 
would be prevented from appearing too’ early in life by . 
the des®ruction of ‘thos individuals which, with over- 
confidence on their growing powers, stayed in the web. 
when they ought to have dropped from, it ;, or, in other 
words, the runaway iffstinct would be‘preserved as long - 
as the spider wa$;too small to cope with a wasp, ° 
_ Another interesting? question - connected. with this- 
behaviour: of the Epeiridz is ‘the means whereby the 
vibration of the fork is- perceived. The*obvious answer ; 
is thgt. thé sound is:heard.. But Dr, ‘McCook has re-; 
cently objected to this explanation on the greunds that 
the Lycosidæ, which spin.no-web, and which, in Dr.. 
McCook’s opinion, havesmore need of 8n auditory sense, 
than the Epeiride, make no response when the vibration . 
is brought near them. ne 
It has been objected Anz. Mag. Nat, Hist. Ser. 6, viii.. 


Ca ns 


the wasps. -> >- one ae E ' 

_To accotnt dorithe behgvioureof the Epeiridæ:when a- 
vibrating fork is brought.near them, Dr. McCook has, 
suggested. that the vibration of the ®nstrum nt causes 

L Mr. Henderson kindly procured examples of this spider for me, and they 
„proved to belong to the genus Piolens. 
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the threads of the web to vibrate in turn, and that the 
spider is tnformed of the nfarness of the instrument by 
the delicate sense of touch in the feet. Byt so far as my 
experience goes this hypothesis 4s not sufficient to ac- 
count for the fagts ; forit is difficult to ginderstand hows 
the senge of toueh in the feet cah merely by-being in 
contact.with the threads, which by hypothesis are in a 
state of vibration, inform the spiders of the position of 
the fork and of the direction whencg the sound proceeds. 
For of thiseto judge bystheir actions, they appear to'have 
a full knowledge. For.iastance, one adult example of 
E. diademata that I observed, responded in the manner 
above described when theefork was held over her back ; 
but when the insteument was brought towards her ventfal 
surface on the other side of the web she drew her body 
away from it, standing as it were on the tips of her toes. 
Again, when the fork was brought from_below to within 
a distance of andnch and a half or two inches of a Meta 
suspended by a thread from her web, she instantly 
dropped again. In this case it is hard to believe that 
from such a position the fork cogild throw the web. into 
a state of vibration. On the other hand, no -example of 
the Epeiridz could ever be attracted along one of the 
gadii of the web, however close the fork was held to it, 
unless the two were actually in contaet. In view of these 
facts, it seems te me probaBle that Mr. and Mrs. Peck- 
ham’s explagation of the behaviour of the Epeiride— 
namely, that mey. hear the vibration—is the true one. 
R. I. POCOCK, 


NOTES. 


THE Royal Society's: medals have this year been adjudicated 
by the President and Council # follows :—The Copley Medal 
to Sir George Gabriel Stokes, Bart., F.R.S., for his researches 
and’ discoveries in physical science; a Royal Medal to Prof, 
Arthur Schuster, F.R.S., for his spectroscopic researches, and 
his research@s on disruptive discharge through gases and on 


terrestrial magnetigm ; a Royal Medal to Prof. Harry Marshall 


Ward, F.R.S., for his researches into’ the life-history of fungi 
and schizomycetes ; si and the Davy Meal to- Messrs. J.-H. van’t 
Hoff and J. AS Lẹ Bel, in, recognition, of their introduction ‘of 
the theory of asymmetric carbon, and its use in explaining ithe 
constitution of optically actiye carbon compounds. Her Majesty 
the Queen has been graciously pleased to approve of the award 
of the, Royal Medals. The medals will, as ysual, be presented 
at the anniversary meeting on St. Andsew’s Day (November 30). 


M, Le Bel has promised to attend in person, and it is-hoped that > 
all the medallists Will be present. ; The, Society will dine together . 


at the Whitehall-Rooms on the evening of the same day. e 
By the death ofeSir Andrew. Clark, ‘on “the 6th inst., the 


medical profession hgs lost one of its’ most prominent eub l 


The Royal College of Physicians has to motirn the decease of its 
President, and, outside the faculty, a large and distinguished 
section of the community jis affected by it. ‘Sir Andrew was 
born on October 28, 1826,at ‘Aberdeen, and pursued his 
medical’ career there and at Edinburgh. Subsequently he 
entered the Royal Navy as a surgeon, and, after making 2 few 
voyagts, became pathologist to the ‘Royal Naval Hospital at 
Haslar. There he met Prof. Huxley, who was then professor 
of biology at the hospital school. In 1853 he accepted the 
curatorship to the museum of the London Hospital], an& was 
afterwards appointed pathologist to the hospital, then lecturer 
on physiology, and in 1866 full physician. After this Sir Andrew 
rapidly came to the front, antl from the first his connection was 
composed largely of men distinguished in ‘science, art, and 
litgratifte. In 1883 Her Majesty recognised his position in the 
profession, and his services to medical science, by conferring 


upon him the honour and title of a baronetcy. Five years. į 
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‘and becamean assistant to Agassiz in 1867. 


, years of age.’ 
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later he was elected to succeed Sir Willia Jenner as Peesident 
of the Royal College of Physicians, an honour ‘that ‘he vahifed 
even more highly than Royal favours. He was a Feflow of 


the Royal Sociéty, an LL.D. of Aberdeen, Cambridge, and 


Edinburgh, and honorary M.D. of Dublin. The respectsin which 
he was held is shown by the influential and representative char- 
acter of the assenablygat a commemorative service'in Westminster 
Abbey on Saturday. The pall-bearers dncluded the Prime 
Minister, ‘Sir Henry Acland (Regius Professor of Medicine at Ox- 
ford), Sir James Paget (Vice-Chancellpr of London University), 
Mr. John Whitaker Hulke (President of the Royal College of 
Surgeons), Sir Richard Quain (President of the General Medical 
Council, eepresenting by request of the Provost the University 
of Dublin), and Sir Edward Sieveking. Following these, with 
the officers of the Royal College of Physicians, game representa® 
tives of the Universities, State departments, and various institu- 
tions. Prof. Clifford Allbutt attended for Cambridge, Sir 
Joseph Fayrer for Edinburgh, Dr.. Farquharson, M.P., for 
Aberdeen, Mr. J. N. Dick for the Navy Medical Department, 
Sir William Mackinnon for the Army Medical Department, Dr. 
Thorne Thorne for the Medical Department of the Local. 
Government Board, Sir William Flower for thf British Museum, 
and Prof. Michael Foster for the Royal Society.. Amgng the 
large congregation were Prof. Huxley, Sir Spencer Wells, and 
Sir Walter Phillimore. Honoured in life, Sir.Andrew Clark’s. 
memory will be cherished by all acquainted with his wonderfu 
energy, devotion to duty, and self-sacrifice-—attributes worthy of 
emulation by all followers of his noble profession: 


THE death of Dr. H. A. Hagen, a well-known entomologist is 
announced from New York, He was born in Königsbergin 1817, 
Three years later 
he was appointed Professor of Entomology at Harvard College. 
It can truly be said, that his works furnish’ a monument, to his 
memory, for he made more than four hundred contributions to 


scientific literature. 


WE have to record that Mr. A. Reckenzaun ditd on' Novem- 
ber 11, atthe age of forty-three. His name is familiar in con- 
nection with papers on agcumulators, elagtric traction, and 
electric locomotives, for certain of which he was awarded medals 
by. the Society ‚of oe and, tĦe Institution of Electrical 
Engineers. . & 


“We Yegret to learg from Sydaey of the death of ‘Dr. George 
Bennett, ‘a distinguished naturalist, and the author of “ Wande: - 
ings in New South Wales” and other works. He w®s ninety 


' THE death is announced of Mr. 7 Ge. Barford, the author of 
a number-of papers on physiological chemistry. 


In January next, the Botanical Society of Italy will take over 
the Nuovd Giornale Botanico Italiano, at present edited by Prof. 
T. Carneland publish it as the official organ of the Society. 
No modifications will be made, however, ‘in the character of 


‘the journal, which will continue to` be jssued in quarterly 


numbers. . po ee 


« A meeting of raae of technical schools + was held 


‘at Manchester on the 4th ipst., and it was r€solved ‘‘that it 


is desirable that an Associatiow of Technical Institutions be 
formed.” Wh a view to formally constituting the proposed 
Association, a meeting will be held at the Society of Arts, 
dh Friday, January 26, 1892. sas . > 


é 

"THE new inétifute of science, arg and literature, established 
by the corporation of Carlisle at a cost of about ® £20,000, was 
opened by the mayor of that city on November 8, The infti- 
tute includes amuseum, a school of scfence and art; and aefree 
library. 


In addition to a valuable gollectjon of antiquities the 
' 2 
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museumecontains a god collection of stulfedèbirds, the late 
Prof, Harkness’s collection. of fossils, and a number of spree 
mens of rocks of the English Lakedisteict. 


‘IT is reported that a seam of good ‘coal has been discovered f 
at Port Jackson, at a depth of 3000 feet below the surface. 


“Arr the second meeting of a conference of the General Light- 
house Authorities of fhe United Kingdom fat their engineers, 
together with representatives of the Admiralty and Bowd of 
Trade, held at the Trinity House on November ro, it was 
decided to publish { the oficial list of lights the candle-power 
of each light as determined by the engineers. By this means 
mariners will be informed of the relative illuminating powers 
of all the principal lights on the. coast. 


* A CORPORATION has been formed at Chicago for the purpose 
of creating and sustaining æ museum (says the American 
Naturalist). Prof. F. W. Putnam has been, appointed manag- 
ing director of the scheme.. It is expected that he will organise 
the museum into departments, and will place over each a com- 
petent head, who will make it a medium of original research as 
well as of exhibition. 


AT the annuafemeeting of the New York Mathematical 
Society, to be- held oi December 28, Prof. Simon Newcomb 
will deliver an adgress on ‘‘ Modern Mathematical Thoughts. r 


THE fifth of the Gilchrist Lectures, in connection with the 


“ Bethnal Green Free Library, will be given on Thursday, 23rd, 


in the Great Assembly Hall, Mile End Road, by Dr. R. D. 
Roberts, his subject being “The Evolution of me British 
Isles.” © 


- THE Christmas course of lectures for juveniles wilDtthig year 
be delivered at the Royal Institution by Prof. Dewar.: The 
subject will be ‘*Air, Gaseous and Liquid,” and the-first lecture 
will be delivered on: Thursday, December 28. 


` Tue following science lectures will be delivered at the London 
Institution during the ensuing session: ‘‘ Birds—~Ancient and 
Modern,” by “Dr. B. Bowdler Sharpe; ‘‘ When and Why an 
Electric Spark Osqjllates,” by Prof. C. V.. Boys; “Crabs,” by 
Prof. W. F. R. Weédon ; ‘‘The Pogd and its People,” by the 
ReygDie Dallinger. Mr. Shelford Bidwell will discourse .on 
‘Some Optical Phenomena”; Mr. J.-J. H. Teall, on ‘The 
Life History of a Mountain Rang®” ; Dr. Klein, on “Cholera,” 
and Prof. Vivign „Lewes, on & The Chemistry of Cleaning.” 
The Christmas course tor ovenile; will be given by Mr. H. J. 
Mackinder.. . 


IN an interesting caper presented to the Department of 
Agriculture of New South Wales, Mr, A. Sidney Oliff, the 
Government Entomologist, deals with the injuries inflicted on 
the sugar-cane crops in the Clarence River district by the 
ravages of insects. > He finds the larger part'ofthe injury to be, 
due to the attacks of the larva of a moth, the sugar-cane moth 
borer, Nonagria exitiosa, but that its increase is kept in check 
by two minute hymenopterous' parasites, both hitherto unde- 


. scribed; -onég Apanseles Nonagria, belonging to the Ichneu- 


monidz, the other, Euplectus Howardi, to the Chalcidide. 


Two recent publications of theBoard of Agriculttire deal with 
experiments in checking potato disease in the United Kingdom 
and abread. The history and cduse of the potato disease are first | 
explained, and a great variety of experiments are described in 
detaff. ‘They form-a useful manual for agriculturists in their 
fight against th® Pevogospora. = 


MR. J. E HART, the . Superintendent of thé Royal, Botanic 
Gardens, Trinidad, has recently beén suécessful in transporting 
to d'icaragua a selection of the best, varieties of Trinidad 
t cacao.” - Cacao seed son®loses its vitality, and can only be 


safely transported long” distgnces by placing it in a suitable | 


No, 1255; Vor, 49] se >.» 


64. : l i eWATURE Š p 


'“ Australian, 
early as Mesozoic time, while the ‘ South American” area 


[ NOVEMBER 16, 1893 


a e 
position to germinate and grow on thé voyage. One April 25 
of this year, Mr. Hart left Trinid&g with a number of%pecially- 
prepared cases ‘containing plants, and seeds plamteg on the day 
of departure. The boxes if which the seeds were sown had not 
gfass roofs, but weré strosgly latticed afid coved with a mov- 
able sail-cloth cover which could be easily and ‘rapidly fattened or 
unfastened, to give light, or to protect from wind, rain, and sun. 


A frame covered with wire-netting was fastened inside each case, . 


so as to press upon the sfirface of the sail to prevent, it shifting 
and causing the seeds to be disturbad.' The seeds germinated . 
ten days after planting, and on June 10, Mr. Hart reached his 
destination with more than 26,000 ehealthy , plants, which ‘weve - 
successfully put out in nurseries, A number 6f cacao seeds were 
sown at Nicaragua to develop during the return voyage, and, 

upon arriving at Trinidad, good healthy plants were obtained. 
from ninety- -eight per, cent. of the seeds planted. These plants.” 
included two species entirely new to, Trinidad, and their ` 
introduction may eventually prove of great benefit to the 


colony, , ü 


© 

DR. KARL A: VON ZITTEL, Professor of Palæontology ï in e 
University of Munich, has at lerigth completed the final, volume 
of his comprehensive § Handbook of Palzeontology.”” The ° 
first three volumes are already*familiar to etl studeħts of 
palæontology, the fourth volume is devoted to the group of 
Mammalia. In the -Geological : Magagine for the months of 
September, October, and November, Dr. G. J. Hinde gives a 
translation of the concluding chapter, entitled, ‘fOn the 
Geological Development of the Mammalia.” The palzonto- 
logical record from Triassic. toirecent time is there summarised 
for the various continents, and Prof. von Zittel advances many 
additional data.in support of Hugley’s opinion that the four 
zoogeographical .kingdoms of A. R. .Wallace, the Palzearctic, 
Nearctic, Ethiopic, and Indian, form in point of fact but one 
great area of development—the Arctogean. This is the youngest 
of three areas of mammalian development; the eldest is the 
” which was separated from other continents as 


dates as far back as early @ertiary. ° 


A PAPER, by Mr. C. T. Simpspa, on- some 2 foal Unios and 
other fresh-water shells from-the drift at-Toronto, Canada, is con- 
tained in‘ the Proceedings’ of the U.S. National Museum, ` 
vol. xvi, Mr. ‘Simpson: nds that the Uniodfuna of the Missis- 
sippi Valley is remarkably distinct, ‘being nearly related anly to 
'a part of that of North-Eastern-Asia. It can be traced back to 
ithe Laramic group of the Cretaceous ‘in-an almost unbroken 
line of species. Glacialists' will -be interested? in the following 
‘conclugion :—‘‘ The theory founded. by Agassiz ‘and: elaborated - 
by ‘Dawson, Upham, Gilbert, Tyrrell, and others, that during 
'the glacial period the archæan region of Canada was elevate 
from 1,000 to 2,000` feet ébove its present, level, .and that it 
‘was covered with an ice mantle from 3,000 to.6, aco “feet thick, 
'a mantle which in the eastérn part ‘of the United States ex- 
tended down to latitude 38° or 40°; that. in. the Champlain 
period which followed there was a subsidence over this area, 
during which great lakes were formed by the melting i ice, whose | 


northern shores’ were the yet remaining wall of ice, and whose , 


southern borders were the land that sloped northward ; and that 


they drained into the “Mississippi system, is most strongly çon- | 


firmed by the evidence of these fossil Unios, and by. every fact | 


of the distriBution of the Naiades i in this general ‘region to-day. _ 


Iti is believed that the entire system of the present Great Lakes 


was united, gnd that at one time it govered i a considerable part 


of Lower Michigan, and extended well into Ohio, Indiana; and 
Illinois.” e e 

. ; es bate, 2 s gave 

The great importance attaching to an.accuwrate knowledge 

of the precise instant at which an earthquake shock is felt at, a 
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given station, has led Dr. A. Cancani, of the Rocca di Papa’ 
Geodyn&mic Observatory, fo construct a seismograph which 

etegisters the time of the occurrence by an instantaneous photo- 
graph of a chronometer. From its*description in the November 
number of L’é/ettrici8ia, it appears tat the face of fhe 
chron@meter is photographed by the light of an incandescent 
lamp, lighted for oo a quarter of a second by a current 
established automatically by the shock. A lever of the first 
order carrjes on one arm nine small véssels containing potassium 
dichromate solution, whils{-the other arm rests on the armature of 
an electro-magnet. The latter is connected to all the seismoscopes 
of the observatory, any ome of which may establish the circuit 

_and cause the armature to be attracted down. This raises the 
dichromate vessels and immerses the zinc-carbon couples fixed 
-above them, thus supplying the lamp with a current. The 
closing of the circuit releases the lever, and the apparatus is 
automatically rearranged for the next shock. 


- AN improved form of rotary air-pump has been constructed 
by Herr F. Schulze-Berge, and ig described and, illustrated in 
Wiedemann's Annalen, That chief difficulty In rotary air- 
pumps, the air-tight junction between the rotating and the 

e stationary parts, has beeg overcome, in a manner which is 
simple, ingenious, and veryeefficient. The tube from the vessel 
. to be exhausted is led through the bottom of an inclined cylin- 
dfical vess) filled with mercury. A somewhat larger tube, 
_forming the.shaft of the rotating pump, reaches nearly to the 
bottom of the vessel, and surrounds the end of the first tube in 
such a manner that there is free communication between the 
two tubes, whilst all communication with the outer air is inter- 
cepted by the mercury. This mercury. stuffing, while causing no 
friction, is found to be effective even at the highest vacua. T he 
rotating tube is surrounded by another, which embraces the 
cylindrical vesscl, and revolves on it with an air- tight junction 
` formed by an ordinary stuffing -box or another mercury junction, 
The integior of this outer tube is exhausted by an auxiliary 
" pump, sò as to keep the difference of level in the mercury vessel 
small. The shaft carries a circular tube rotating in an inclined 

' plane, about one-thied of the tube qbeing filled with mercury, 
' This mercury fefms a kintl of piston for drawing the air out of 
` the inner shaft, and driving & inte the outer one aad into the 

' auxiliary pump. The tubular ring is interrupted in one place 
by á mercury vajve, consi8ting of a U-tube or two concentric 
tubes parallel to the shaft, one of wRich communicates with the 

` innér shaft and the recipient, the other le&ding into the space 
between the two shafts. In an improved form of the apparatus 
two concentric bular rings are tsed, so that the space to be 

` exhausted is separated by the mercury valve from another ex- 
‘hausted’ to nearly the same extent. The vacua obtaMted with 

' this pump are beyond the limits of accurate measurement by 
McLeod's apparatus, and they are obtained much more rapidly, 
than by other mercury pumps. A pump with rings of 60 cm. ° 
` diameter and a capacity of o'g litre could be driven mechani- 
cally at a speed of 15 revolutions per minute. ‘The inventor is 
constructing a pump of 8'5 litre capacity for industrial purposes, 


THE Llectrician contains a description of a method for 
comparing the capacities of two ‘condensers when they are 
of “so small capacity ' that it is-iinpossible: to obtain, by the 
ordinary direct deflection” ihetlibd, readings sufficiently large 
to Le accurately measured: i The apparatus used consists 
-of an electrically driven > -tuning-fork, performigg about 280 
double vibrations-per second,* one limb of which is pro., 
vided with a platinised style vibrating. between two light 
' platinised springs, whof movements are: damped so that 

their in@vidual vibrations may ‘not conflict with those of 
ethesfork. These springs are adjusted relatively to the style on 
the fork, so that contact shall be made ‘with them alternately, 
: Qut that when the fork is at rest it-shall not be in contact with 
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. occurrence of Secondary reactions. 4 








either. One spring is connected to ong pole ofa battery, the 
other to one terminal of a galvanometer,-and the “fork tô one 
terminal of the condenter, the other terminals of the battery, 
galvanometer and condenser being connected together. When 
the fork vibrates, it first charges the condenser,sand then 
discharges it through the galvanometer, The sucéession of im- 
pulses being sosrapgd (280 per second), the effect upon the gal- 
vanometer is nearly that of a continuous eurrent, and the deflec- 
tionds steady. It is possible with this arrangement to measure 
the capacity of a person who is insglated from the floor, and to 
note the increase of capacity due to the approach of other 
(uninsulated) persons to him. 


L’Elettricista for November contains a paper, by Signor 
G. Brucchietti, on the effect of the absorption of hydrogengn 
the thermo-electric power and electrical resistance of palladium. 
The author finds that thewesistance of a wire of palladium con- 
taining hydrogen increases in proportion to the quantity of 


- hydrogen absorbed, and that when it is saturated the. resistance 


is 1°55 times as great as it was before being charged ‘with the 
hydrogen. If the samé wire is repeatedly saturated -with, and 
freed from hydrogen the resistance seems,to send towards a 
constant value (whether hydrogen is preseift or not), which is 

intermediate between the resistance before being chafged, and 
that after being charged for the first time. ®1n the experiments 
on thermo-electric force the author used a couple consistia of 
palladium and nickel, and found that the thermo-electric force 
of this couple increased with the amount of hydrogen absorbed 
by the palladium. When the palladium i is saturated, the thermo- 
electric force of the couple is 1°66-times as great as it was 

beforgithe palladium was charged. In a thermo-electric couple 
formed of charged and uncharged palladium the current at the 
cold junction was found to go from the charged to the uncharged 
palladium, This result is contrary to that obtained by Knott, 

and the author supposes the divergence to be due to impurity in 


` one or other of the samplés of palladium employed. 


AN exhaustive study of a problem belonging ‘to the mathe. 
matical side of chemistry appears in the cyrrent number of the 
Annales de Chimie et dg Physique. Hee M. Lemoine investi- 
gates the influence of heat, unaffected ey that of light, an the 
reactions which take place in aqueous solutions containing ferric 


‘chloride and oxalic acid. When these substances are present in 


equivalent proportions, the igferaction is irrgversible, and pru- 
ceeds according t0 the equation, 2FeCl, + H.C.0, = 2FeCl, 
At any temperature the rate at which 
decomposition takes place is found to follow the well-known law 
of mass action, which states that the amont of subStance which 
is being decomposed at any instant is * proportional to the amount 


_of unchanged substance contained in unit volume of solution. 
`The rate of change, concentration remaining the same, is found. 


to vary toa most marked extent with variation in temperature. 
Thus ateroo’, in one hour ‘16 of the original amount of substance 


‘was decomposed, whereas at ordinary temperatures after six 


years only ‘o1g equivalents had reacted. „The presence of water 
accelerates, the velocity of change according to a law which 
varies slightly with the temperature, a slight excess of oxalic 
acid accelerates the rate, a” large excess of oxalic acid or of 
ferric chloride retards it, ° Excess of concentrated hydrochloric 
acid almostgom letely arrests “the reaction. The eff&cts which 
thesé and other materials exert upon the course of thegsimple 
reaction, the author studies both by chemical gad thermochemi. 
cal methods, and shows that they -mafy *be explained by the 
- The communication, which 
extends over more than 100 pages,’ series to give some idea of the 
patient labour’ involved: in elucidating ethe mechanics ob what 


‘appears at first sight to*be a ® cofhpatatively simple ease of 


chemical decomposition. - ʻe * e : ae ee 
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. explanatory notes with regard to the rocks represented in the 
, collection. , œ : 


' we are led to the gratifying conclusion that physical laboratories 
are rapidly jncraasing. Books Gealing wigh practical physics 


~ 


‘than chemistry, and the'belief is slowly but surely causing our 
- schools and colleges to give facilities for such nécessary prac- e 
‘tical work. ‘Mr. Woolleombe’s book includes ‘sections on ther- 


physical science iif'its curriculum. 


l respectively have been obtained by M. Jofnnů, by the action 
_ of gaseous carbon monoxide, bon sojptions in excess of liquefied 


i investigating th? nature and reactions of these latter compounds, 


‘array of facts of particular interest to the capitalist and emi- 


published by the Society for Promoting Christian Knowledge, 


„books designed -for the popular palate. A larger number of 


' Geological Suryey of Canada, has had a catalogue prepared of 
‘the fine stratigraphical collection of ‘Canadian rocks exhibited 


‘endon Pregs)-—shares the generally excellent character of works 


iresearghes have been fefePredeto in previous notes(see NATURE, 
vel. xliii. p. 399, and vol. xy. p. 158). The reactions which 
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THE Grlendar of the, University College of Nottingham for 
the thirteenth session, 1893-94, has just been issued. ° 
; 5 


s 
A “BIBLIOGRAPHY of the Chindbkan Languages ” (including 
the Chinook jargon) has been prepared for the Bureau of 
Ethnology; Washington,.by Mr, J. C. Pilling.’ 


_ Messrs, PERKEN, Son, AND RAYMENT havg published the 
eighteenth edition of little book on “ Intensity Coils,” and 
the second edition of ‘The, Magic Lantern: its Cor®trwction 
and Use.” Both books arg suited to the wants of the scientific 
amateur. ° 


MR. ALBERT F. CALVERT presents, in his ‘* Mineral Re- 
sources of Western Australia”? (George Philip and Son), an 


gant. Beneath ethe surface of that country lie belts and reefs 
of gold-bearing rocks sufficient to satisfy the most avaricious, 
and Mr. Calvert is desirous that the profuseness of these and 
like mineral deposits should convince people*‘that the country 
offers ‘‘ mighty possibilities” to enterprise. 


Dr. M. C. Cooke’s “ Romance of Low Life among Plants,” 


is an interesting afd very readable book on cryptogamic vege- 
tation. Though written in language ‘‘understanded of the 
people,” and full af romantic beliefs connected with plants in 
ag gone age, scientific accuracy is not’sacrificed, and scientific 
words are not strictly tabooed, as they usually are in.the diffuse 


illustrations, would render | the .book still more interesting and 
valuable. doe l pi 


+R 
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Dr. A. R. C. SELWYN, C.M.G., F.R.S., the Directr'of the 


by the Survey Department at the Columbian Exposition., The 
collection comprised 1500 specimens, illustrating all the forma- 
tions known to occur in the Dominion of Canada, from the 
Laurentian to the Pleistocene. Mr. W. F.: Ferrier gives a few 


E E i ; 
aJ Ahe'number'of bo8ks published on a particular subject can 
be regarded‘as an indication of the interest taken in that subject, 


are constantly being published,’and the last received by us— 
** Practic#l Work in Heat,” by Mr. W. G. Woolltombe (Clar- 


of its kind, It is now elieved ‘by all men ‘of science that 
physics cannot be properly taught by lectures alone, any more 


mometry,’ expansion, calorimetry, ‘evaporation, and “tadiation. 
Excellent experiments are described in each section, and their 
performance dges not necessitate the use of expensive apparatus. 
In fact, the book contains a practical coursé in heat that we 
should like to see introduced into every school which includes 


COMPOUNDS of carbon monoxide with potassium and sodium 


ammonia of the p&cwliar compounds which potassium and 
` a ¢ es . ` 
sodium form with ammonia. M. Joannis has for sêveral years been 


potaąa%ammonium and sodammonium, „and the results, of his 
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occur between these substances and carbon monoxid® are of a 


-most interesting character, throwifg light as they do*upon the 
- nature of the dangerously explosive compound of petassium ang 


carbon .monoxide whigh férmerly -produced such deplorable 
a€cidents during th® consmercial prodliction Æ metallic potas- 
sium by the method of Brunner. A considerable nufnber of 
investigations have been carried out with the object of obtaining 
a complete knowledge of this explosive substance, but the re- 
sults arrived at can scarcély be termed concordant. Most ofthe 
investigators agree in assigning to itethe simple formula KCO, 
but the descriptions of its properties are very diverse. 
and likewise Lerch describesit as a black powder; while Brodte 
endows it with a red colour. The latter clfemist found it to 


‘react in a most violent manner with .water, while Liebig’s sub- 


stance was much more gentle in its demeanour towards that 
solvent, and actually permitted of the applicagion of a moderate 
heat with no more.serious result than quiet inflammation. More 
recently Nietzki and Beuckiser have described it as not only ex- 
plosive but as detonating, when exposed to the moist atmosphere, 


. under the influence of the least concussion in its neighbourhood. 


The potassium compound now described bears most resemblance 

to the unstable substance of Brodie and of Nietzki ande 
Beuckiser, although differing in several pé&rticularse The 

analogous sodium compound does not appear to have been pre- 

viously obtained. fon bf . 


> 


WHEN dry carbon monoxide is allowed to bubble through a 
solution in liquefied ammonia of potassammonium, the blue sub- 
stance of the probable composition (KN H,) # produced by dis- 
solving metallic potassium in liquefied ammonia, the containing 
vessel being cooled to - 50°, the deep blue colour gradually 
diminishes in intensity, and is ev@ntually supplanted by a pale 
rose tint, the attainment of which signifies the completion of-the 
interaction.” Upon removal from the cooling mixture the lique- 


' fied ammonia gradually vaporises, depositing asit does so a rose- 


coloured powder which upon analysis proves fo be pure 
potassium carbonyl KCO. When left undisturbed in a sealed 
tube for some time this pink powder darkens in colour, then 


‘ answering very closely to fhe description of Rrodie’s substance. 


It cannot be heated to the temperature of boiling*water, explo- 
sion ensufng considerably bélow that temperature. Detonation 
likewise occurs if the merest trage of air is admitted, and 
instantly when touched with a drop of water? Air and water 
both appear to act Dy causing such an elevation of tempegature 
by their reaction with a sneall portion as to bring about sudden 
decomposition of the whole, It is, however, possible to study 
the reaction with water by admitting a drop 8f that liquid into 
an expdusted tube containing potassium carbonyl. in such a 
manner as not to come into direct contact with the Substance ; 
the aqueous vapour then slowly reacts with the apparent pro- 
duction of deliquescence anå the eventual formation of a yellow 
viscous liquid. The nature of this liquid is reserved for a future 
communication. 6 


Sop1uUM does not resemble potassium in directly uniting with 
carbon monoxide. Sodammonium (NaNHz)z, is, however, 
readily decomposed by carbon monoxide with formation of 
sodium carbonyl, NaCO, asubstance which may be isolaftd in 
a manner similar to that employed for the isolation of the 
potassium compound. It is a pale lilac-coloured substance 
whichis powerfully explosive like its potassium analogue. 
Detonation ensues, under the influence of-small quantities of 
either air or water. Under the influence of heat its colour 
darkens, n gas is evolved, but @bout 90° sudden explosion 


occurs, and with such force that no glass has yet begn found.to 


withstand it. It also explodes like the potassium compougd 
under the influence of percussion, although not,quite so readily 
as the latter substance, The nature of-the changes occurring in 
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the exploston by percussion were ascertained -by performing the 
reaction ifi a sealed tube of fong glass, also containing a few 
glass beads. » The rattling of the beads was sufficient to induce 
explosion, and in one experiment ouf of a,large number the tube 
remained intact. ® It was Tound that the proflucts were all soli 

substancés. The main reaction proceeds in accordance with the 
equation 4NaCO = NaCO, + Na,O + 3C, A small quantity 
of sodium cyanide was also produced. Whena.drop of water 
i$ Introduceg into a similar tube detonafion immediately occurs, 
and the whole tube is filled ith a red flame, the colour of which 





~ may perhaps be accounted for by the fact that a considerable 


quantity of hydrogen gas is Nberatede The other products of 
the reaction are sdllium carbonate, free carbon, and a small 
proportion of carbon monoxide. Water vapour, however, 
eeacts in a quiet manner, as in the case of potassium carbonyl, 
the substance succgssively changing colour to brick-red, reddish- 
brown, and dark violet, until, at length a viscous liquid of a 
deep red colour is produced, whose nature, together with that 
of the liquid derived from the potasgjum compound, M. Joannis 
as now investigating. 


_Nores from the Marine Biological Station, Plymouth. —Last 
‘veek’s captures include a @pecimen of the fine Nemertine 
Cerebratulus vasews, now fir? recorded for the British Islés. 
Thege are cleagly hosts of interesting forms in the deeper water 
off the Devon and Cornish coasts,’ if only we had a stout 
steamboat from which. to dredge this rich locality. The float- 
ing fauna has not been rich, owing to the prevalence of northerly 
and easterly winds. Theepresence of Radiolaria, in spite of 
this, has been an, interesting, feature, Terebellid and Polynoid 
larvee,, Sagitta, and a few Ophiuroid //ecei have also been 
observed, i 6 


THE additions to the Zoological Society’s Gardens during 
the past week include a Bonnet’ Monkey (AZacacus sinicus, 2 ) 
from India, presented by Mr. James Kendal ; a Hairy-nosed 
Wombat (Phalascomys latifrons, 8 ) from South Australia, two 
Marabou Storks @Leptoptilus crumentferus),, a White-necked 
Stork (Déssura episcopes) from West Àfrica, a Javan Adjutant 
(Leptoptilus javangeus) front: Java, presented by Mr, E. W. 
Marshall, F.Z.S.; a Macaque Monkey (Macacus cynomplous, 3 ) 
from India, presented by’ Mrs, B. E, F. Stevens ; two and three 
Hedgehogs (£ rinacets eurofcus) British, presented respectively 
by Mr. W. Chattert8n and Mr. A. S. Bird ; two Herring Gulls 
{Larus argentatus) British, presented by Mr. B. Tremble; a 
Blossom-headed Pairakeet (Paleornts cyanocephalus, 8) from 


. India, presented by Mrs. Osmond Barnes; a White-handed 


Gibbon -(“ylobates lar., 9) from the Malay Peninsula, de- 
posited; a Mona Monkey (Cercopithecus mona, 8) from West 


- Africa, two? Lapwings (Vanellus vulgaris), a Common Curlew 


(Numenius arquatayBritish, purchased ; three Dingoes (Caris 
dingo; born in the Gardens. 


OUR ASTRONOMICAL COLUMN. 


-~ Brooxs’s New Comet (1893c).—In the e Astronomical 
Journal (No. 306), Prof. E. E. Barnard briefly describes a 
photograph of this new comet, which he was ableto obtain with 
a 6-inch Willard lens. . The exposure was made under con- 
ditions not very conducive to good results, owing to the low 
position of the comet and the presence of the zodiacal light. 
The negative exhibits, however, many points of interest, and its 
characteristic features are described as similar to those shown 
in the photographs of Swifts comet 1892 I. Prok Barnard’s 
description is as follows :—‘' The plate shows the tail to a dis- 
tance of 33@. Thisgtail irregularly divides into two slightly 
digergent branches. There are two narrow straight rays spring- 
ing out from the head on opposite sides, and nearly symmetrical 
with the main tail. The north ray, which seems to leave the 
e 
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region of the nufleus, is inclined to the wody of the met by œ 


‘about 45°; the southern, which leaves the comet 10’ or 15’ Back 


of the head, is inclined abgut 30°. They are both bout $° 
long. There age faint evidences of several other rays from the 
southern side of the comet.” 


BIELA METEORS.—The return of the ** Androfmedes ” this 
year is looked forwgrd to with special interest, owing to their 
great abundance last year. It will be remgmbered thatin 1892, 
instead af arriving on November 27 or 28, as was expected, 
the maxima occurred about the 23rd, or four days in advance of 
the predicted time, so that observer®this year must be on the 
gui vive early. The director of the Pulkova Observatory, M. 
Bredichin, accounts for this retrograde motion by supposing it 
to be caysed by the perturbations of Jupiter, which during 1890 
were very great. Besides a retrogradation of the node amount- 
ing to 4°, the inclination of the orbit has largely diminished. , 


- THE PLANET JuPITER.—Jupker’s red spot, although preserv- 
ing its oval form, is very dim, and is less sharp than in preced- 
ing years. The general aspect of the disc seems to have sensibly 
undergone changes. and shows many more details, as if the 
cloudy atmosphere of the planet had been more than usual dis- 
turbed. Numerous observers are now scanning his disc, and 
some recent results are contained in the current number of 


L’ Astronomiie (No. 11), M; Guiot has madga s&ries of draw- ` e 


ings which are there produced ; they show how. the equatorial 
belt has gradually advanced to the west relatively toa small 
black spot indicated in the drawing, ande has consequently, 
made the latter appear to have a motion in the opposite direcnag, 
i.e. eastwards. The motion is clearly shown -by a change of. 
inclination in a line connecting the same two spots in the series. 


A New VARIABLE STAR.-—The Rev. T. E. Espin announces 
from the Wolsingham Observatory that a red star (anonymous) 
at R.A, rgh. 7m. 16s., Decl. +25°°46, is variable, Its magni- 
tude on August 21 was 9‘0, but it has diminished to.11'ọ mag, 
Photographs taken with the Compton telescope have confirmed 
the variability of Es. 329 (R.A. 19h. 59m.,6s.,Decl. + 36°°25), 


THE ‘OBSERVATORY ” FOR NOVEMBER.—In the current num- 
ber of this monthly, Mr, T. Lewis concludes his interesting survey 
on the various methods of computing double-star orbits. Mr. 
H. H. Turner describes briefly a short method 8f obtaining a 
star’s right ascension and declination from a photograph, the 
results being correct to less than a second of Src. Mr. Dunkin, 
in a letter to the editors,@gives the text of the ‘‘ Adams Me- 
morial,” lately placed in the north jransepa of Truro Céthe@iral, 
and erected at the expense of a few Cornish friends and admirers, 
both resident and non-residemé, as a mark of their high esteem 
for him as an astronomer and mathematician, and also for the 
strong affection he adways entertained to the entl of his life for 
the hills and dales of his native county. The translation is as 
follows:—. ” © 

In this place, as is his due, 
We commemorate our own [West] ®untrymahħ 
John Couch Ad&ims 
` Tracing his way ' 
By the sure clue of Mathematics 


a Through the boundless night of space 


He found the outermost of the planets. 
Faithfuliy pursuing the paths of the Sciences 
With single-hearted modesty and clearness of intellect, 
„He loved God Whom he saw in the Face of Christ; 
For him, as well as for Henry Martyn, 
Cornwall and Cambridge 
Owe each othtr mutual debts, 


He died, dearly lowed by all who knew him, 
' On the 21st of January 1892, 4 
Aged 72 years, 7 months, 16 days. 


2 
e ig 
e SOLAR OBSERVATIONS AT CATANIA, ROŅE, &c.—Prof. 
Riccò, inthe August number of the Afemotre deila Societa degli 
Spectroscopisti If liani, gives a detailed account of the observa-: 
tions of solar protuberances observed’at the Royal Observatory 
of Catania during the year 1892, The same number con\uins. 
two of the large diagrams showing the sures limb as observe at 
Catania, Palermo and Rome, ong for „February-March %892, 
and the other for March-April of the samg year. >o @ 
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e CLUE. FO THEIR ANCESTRY. ` 


JF on a'diagram of an Arachnidan body we mar every segment 

on which stigmata are said to occur, the result is somewhat 
remarkable, .» TE. ee O 

The subjoined figure is such a diagram, and stigmata, functional 
or vestigial, are known on all the segments@exctpt the second 
and third. On the lef@ hand of the diagram I have recorded the 
form which the tracheal invaginations from each pair of Stigmata 
assume, 7.¢. whether they ay tubular or laminate ; and on the 
right hand I have ned, the genera in which the stigmata occur, 
with a straight underline if their trachece are tubular, and a wavy 
underline if their tracheæ are laminate. The marks which re- 
present the stigmata are not intended. to denote their real 
positions ‘on the segments, but only to indicate their presence, 
although there is geason fof thinking that they may well -repre- 


THE SISGMATA OF THE ARACHNIDA, AS A 


‘sent their primitive positions. 


On the first segment we have stigmata recorded on the dorsal 
surface at the bases of the mandibles in some Acaride. This 


_remarkable position may be in in some way connected with 


the formation and ‘dorsal arrangement of the ‘‘ cephalic lobes,” * 


which accompanies the translocation of the mandibles from a’ 


post:oral to a pre-oral position. All the other trachea of the 
Arachnida are assogiated with limbs, the Arachnida agreeing in 
* o + . a 








| 


4 
sent the closed stigmata of vanished tracheæ, which, tracheæ, 
if we may judge from the:ram’s-hofn organs and the functiona- 
tracheze-on the segond and third abdominal segments, were alb 
most certainly tubular. g ° 1 - © > : 
From these factsewe ye justified irə concluding (1) that the 
tracheal invaginations.of the ancestor of the Arachnyis were 
strictly segmental, and (2) that these invaginations were of some 
simple tubular type, - from‘ which: the laminate forms could be 
easily developed. The ram’s-horn organs of the Chernetida, with 
the simple air chambefs in their epithelial- cells as recently 
described (Ze. sufra), might well represent such primitive in- 
vaginations. E l 
An impartial review of the facts must convince everyone that 
the Jaminate form is the mote speciflised. The tubular form ¢s 
by far the most widely distributed, being ‘not only universa) 
among the Hexapoda and. Peripatide, -but far more. common 
among Arachnids than the laminate... Tubular trachez occur | 
universally in the Acaridæ, which have some claim to be con- 
sidered as fixed larval forms (fous. Linn. Sec. Zool. vol. xxiv. 
p. 279); in the Phalangidee, which are so specialised that they 
must have branched .off very early from the main: Arachnidan 
stem ; in the Chernetidee, which again are very difficult to class, 
and may clatm to be an infependent group; and lastly in the 
Galeodidee, which in many respects are the most primitive of all 
Arachnids. a. N - 4 sof 
The Araneideg with their highly specialised® 


OE ; Ka . abdomen, possess both lamingte and bubular 

= ? homurtirgats of finden hands of Arawieccbs forms, while’ tht ‘Scorpiorfide’ and related 

T Yadalar gid cae e Sfuinming. Jind = area ee ' Pedipalpi-are the only Arachnids, and ingeed 

' i the only‘ Arthropods (except a few Myriapods), 

which have exchisively laminate trachez.. 

wis The laminate trachee of the Myriapods 

W Taduter Gatiotidat . cannot possibly be deduced from the laminate 

R tracheæ of the Arachnids, but both forms of 

V Tada tar ine Waren a ie, laminate jeans can be deduced from a 

calcite eana, Phaklarg eee”: + =- primitive tubular'organ. : Sagi tt 

VI Tabular ak d o Returning lodha diarai; the facts therein 

? Talalar _Carmibiida (Ramthorn organs ) epitomised Presuppore ne aaa en the 

i r ec i: ede, twine tic Aolie ' ancestor of the group ‘of'simple limbs on 
4 a aes Getee tee, EKAR Cpe i ee every segment. ' Tn’ addition to the six - 
sepia je Hhurradeda, Gateedrte Aransitee, Serpin te trapal oe 7 pate on the ae x l segments 

im AeA f À i : clear traces of limbs are we own either 

a Scorpaenidae. Palerdeiten: PARE . aa Taio in a persistent òr a vestigial, disappearing form 

/ panete] ç ta, Charnetiste (vest) z Praed G onthe first six abdominal segments. Further, 

Lamikste LRS Ri we caw conclude from the stigmatic scars 

AT Sconfcrreda, Chernetidn [vet] ; on the Chernetida, that thege must originally 
8 A _have been limps on all the remafning segments . 

¢ ~ o Asenetidas (vest) of the abdomen. ‘The character of these 

Ne 2% ` i limibs may pérhaps be gathered from those of 

: . the nymphs of many Acaride, which probably 

fe hlar) ges of prn Glanis of Seer fs, repres@nt ne earliest ioe andar ee 
° az dO HA PPL T PEE wm the Arachnida now traceable, and perhaps.. 

l, jerl8. sacle lagen ier ae i also fron the legs of'the Silurian Scorpion, 


Sichez0-0ie ties. 
his point with the Hfexapoda and Myriapoda, but differing from 
the Peripatide. ee . 
On the sixth segment we have stigmata both in Acaride and 
Phalangide behind the last pair.of legs. This position may 


mean either on-the last cephalothoracic or on the first abdominal, 


segment. I.do not wish to lay special stress on this one case; 
but, considering the general absence of stigmata on theaabdomen 
in Acaridæ, owing to the rudimentary condition of this region of 
the body, I think there is something to be said for the position in- 
dicated in the @iagrarh. The same argument appliesto the Phalan- 
gidæ, in which animals also the abdomen is but feebly developed. 

On the first abdominal segment (7) we have the remarkable 
ram’s-horn organs*which I have elsewhere? suggested may be a 
primitive form of tracheal inyagiiation, from which either 
\aminate*or tubular trachez may be very easily deguced. 

On the following two abdominal segmexts {8 and 9) we have 
tubufir and laminate trachee equally distributed, all those 
hitherto described having been tubuar. — e 

On the nth segrfent we have functional laminate tracheæ 
in Scorpio, tubular trachez,descending to a médium (? closed) 


` stigma in Galeodes, and vestigial stigmatic scars in the Cher- 


neti@z.- These scars are repeated segmentally on all the 
remaining abdominal segments in the Cherhetide, and repre- 


el “The ‘Head’ of Galeoffes,”* &c. Zool. Anz. No. 426, 1893. 
o 2 **Nates onthe Chernetida.” “Linnean Society's Journ. Gn press). 


~ WO 1255, VOl» 49] j se 
: | 


Pal@ophonus nuncius, e 
We can thus trace the Agachnids back to a 
segmented ancestor with'a pair of limbs and a pair of: trachese 
on ev@ry segment d.e. to an ancestral form resembling those 
of the Myriapoda and Hexapoda, but differing fr8m these in 
having the rows of stigmata ventral instead of lateral, apart, of ` 
course, from the profound difference in the%pecialisation of the 
oral appendages, i ; i 
Among the later modificationg of this primitive Arachnid 
we have the differentiation of the body into the cephalothorax 
and the abdomen. The former consists of the first six segments 
which have retained their limbs.: The segments of the latter 
have lost their limbs almost .completely, rudiments, however, 
persisting as genital opercula, pectines, and spinning mammille. 
In the former the great development of limbs and musculature 
and the fusing of the segments ‘together has led to a genera): 
suppression of the tracheal invaginations. One pair, however, 
persists in the Galeodide, which, with the exception of 
Schizonotu& are alone among‘ Arachnids in retaining the > 
original jointing of the posterior cephalothoracic segments, and 
inthe Acaridæ and Phalangidz, in both of which the abdominal 
region is nåt fully developed. ° l 
~ The second and third segments appear to be the only ones on 
which hitherto no traces of stigmata hav@ been fMSund.¢ This 
may be due to the fact that in the formation of the mout& pasts 
the first three segments early fused together, « on 
- The general disappearance of tracheæ from the cephalothorax 
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necessapily confined the respiratory organs to the abdominal re- 
gion, Further, those on tife anterior segments of the abdomen 
e would be gwadtally preferred for specialisation, as being nearer 
to the cephalothoracic musculature, agd to the shelter of the 
limbs for the peotectior®of the open sgigm@a. The Scorpionile 
alone,ehaving hhly developed musculature iin the posterior 
abdominal segments@have the respiratory invaginations nearly 

evenly distributed along the middle of the abdominal region. 
On. the diagram. I have further igdicated a. few suggested 
‘homologies. I have ebsewhere! brought forward evidence in 
favour of Te derivation oftraches from setiparous glands, The 
derivation of poison and spinning glands from similar structures 
is generally admitted. The consequent homology between ‘the 
Spinning glands and tracheze requires a slight modification. 
When, as in the flexapoda, most Myriapoda, and the Arachnida, 
the trachese are strictly segmental, and intimately associated 
with limbs, they have probably arisen from the large bristle 
sacs which secreted the specialised parapodial acicula ; spinning 
glands, on the @ther hand, are more generally to be deduced 
from groups of ordinary bristle sacs, although they may also be 
deduced from acicular glands as well. Itis important to bear 
this qualification in mind, asit helps to throw light on a difficult 
point in the morphology of the Araneids. While the two pairs 
of spinning glands on the two pairs of. mammille are referable 
to setiparous glands on rudimentary limbs, and probably homo- 
logous with trachee, there@re also, inthe majority of spiders, 
median spinnittg glands between the mammille, which cannot 
be brought into connection*with any rudimentary limbs. This 
difficulty is, however, fully explained by the position of the 
abdominal cement glands in the Chernetidse, which serve to 
stick the eggs to the abdominal surface, in which position they 
are carried about by the parent. In these animals we have, on 
the second and third abdominal .segments, median glands 
(originally paired) occurring defween the two pairs of tracheal 
- invaginations. In this case Iş should refer the trachez to 
acicular glands, and the cement glands on the same segment to 
groups of setiparous glands lying ventrally to the acicula. In 
the genus.Galeodes, rows of.short powerful bristles actually 
occur in the corresponding posilion, z.¢. close to the median 
line on the second and third abdominal segments, and form 
the stigmatic combs, which are quite distinct from the stigmata 
themselves: According to this derivation we might have two 
‘pairs of spinningglands on each segment, one pair placed later- 
. ally on mammillw, and one pair close to the median line between 
the mammille. Thi®arrangement iSactually found in tbe rare 
spider Liphistiug® which has four pairs of spinning glands 
-arranged as here described. ‘his js especially intergsting, be- 
cause in addition to other primitive features Liphistius is alone 
among known spiders in getaining at least nine distinct ab- 

dominal tergites.*» ` ' 





. The facts and suggestions here brieffy set forward are a small: 


instalment of the results obtained during mY researches on the 
comparative morphology of.the Gale8didz, which I hope shortly 
to have ready for publication. I may, perhaps, add that the 
net results of tl#ese investigations go far to establish that 
classification which ranks the Arachnids as an independent 
group of the’tracheate Arthrpodos, as distinguished from that 
which would deduce them from the specialised Crustacean 
Limulus through the specialised Arachnid Scorpio. i 
Huxley Research Laboratory. ° H. M. BERNARD, 





THE PRESENT STANDPOINT OF 
GEOGRAPHY. 


MF: CLEMENTS R. MARKHAM, T.B., F.R.S, 
inaugurated the evening meetings of the new session of 
the Royal Geographical Society, on Monday night, by a presi- 
‘dential address on the present standpoint of geography. He 
gave a survey of the state ofour actual knowledge of the “earth’s 
surface, and pointed out the regions where exploration may 
still be done. Viewing exact delineation by trignometrical 
measurement as the crowning work of geography,ghe pointed 
out how incomplete the exa& mapping of the land surface of the 
globe still yas, while the delineation of the bed of the ocean 
had hardly been beun. In the Polar regions, of course, lay the 


1 Zool. Jahri, vol? v, p. 511, and Aun. and ATag. January, 1893. ° 
2 Of. i Liphigtius,” R. 1. Pocock, dun. and Mag. N, dT. October, 1892. 
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greatest &nknown areas, and the two expeditions how if the 
field, Nansen’s and Peary’s, were referred to with s@me con- 
fidence as to,their probabl@ success. Mr. Markham himself 
believed that land exists between Prince Patrick Island and 
Siberia, which ought to be discovered, and was melined to 
accept: Lieut. Hovgaard’s theory of extensive land north of 
Cape Chelyuskin. He indicated the delineation of the north coast 
of Franz Josef Lafid as one of the more important pieces of 
‘Arctic york for the near future. Consideration of the vast 
Antérctic field was postponed until Dr, Murray’s paper at the 
next meeting. e æ ak 

. In Europe there remained scope for, detailed survey in many 
countries, and Mr. W. H. Cozens-Hardy’s recent labours on 
the frontiers of Montenegro are only a foretaste of what has to be 
done in*the Balkan Peninsula. ‘The Cantabrian mountains on 
the west, and the Caucasus on the east, contain still many 
isolated unknown patches. a x 

In Africa the unknown had been diminishing within his 
memory more rapidly then anywhere else, and the days of 
suddenly-planned expeditions discovering features of the first 
magnitude had altogether passed. What remain unknown are 
two great areas in the Sahara, in the Tibesti, and Ahaggar 
highlands, the negro kingdom of Wadai, and the region 
stretching from Southern Abyssinia into the Somali Peninsula. 
In countless places detailed work has to bæ dore, such as Dr. 
Gregory’s study of Mount Kenia, and Mr. Scott-Elliot’s similar 
detailed survey of the Ruwenzori region, just undertaken. 
The best future work for geography @n Afiica lies in 
surveying rather than exploring, and lines of ey 
should be run across the continent in defined and wei- 
thought-out directions. 

Asia has also new ground to break into. The valleys 
of Hadramant, in Arabia, are almost as little known as 
the Antarctic regions, and Mr. and Mrs. Bent will shortly 
endeavour to explore that district. In Asia Minor and 
Persia much detailed surveying must be done. In’ Central 
Asia there is Lhassa, unvisited by an Englishman for 
generations, and a vast region in north-western Tibet, be- 
tween 34°.and 36° N., and 82° and 90° E.°is a blank upon our 
maps, in spite of the magnificent journeys recently made by 
Bower, Rockhill, and the Russian explorers, Nearer India, 
Nepal is little known ; Kafiristan is absolutely secluded from 
the European, and. there could be no nobler ambition for 
a young geographer than to be the first to explore Kafiristan. 
The maze of mountain ranges and river walleys east of the 
Himalayas has yet to be ugravelled, and tlfe whole interior of 
Indo-China is full of opportunities for regearch. Kore&, im t 
far east, is yet far from being fully known. The great Malay 
Archipelago must receive uch more attention, and the 
problems of western New Guinea alone, with the grand range 
of the Charles Lquis mountains, are well worthy of being 
seriously attacked. Upraised coral atolls in the Solomon 
Islands have: been reported but not visited. As regards new 
discovery, however, there is probably no undiscovered islet re- 
maining in the whole Pacific. 


@ ae 
. Australia, except some desert patches in the west, has been ` 


practically explored, although immense areas have still to be 
surveyed, and the development of colonial geographical societies 
gives good promise of that continent being thoroughly studied 
drom within. l 


In North America, Dr. George Dawson enumerates a number ` 


of great stretches of land, aggregating several hundred thousand 
square miles, absolutely untraversed by any intelligent white 
man. These lie mainly north of the Arctic,circlegbetween the 
great rivers that flow into the Arctic Sea and in Labrador. 
Alaska also has its unknown tracts, and even in the United 
States there, is much room for éetailed surveys. 

Central America is not well known, and in South America 
much of the Colombian Andes,ethe basins of the Japura and 
Putumayo, thg whole tract between the Andes and the Orinoco 
and Rio Negro,*ar@ practically unknown. In Peru whole 
provinces are unexplored, and maffy peaks unmeasured. 

* Oceanography is only b&inning to yield*restilts, and other 
departments of generalised physical geography are 8f growing 
importance. The better instructiow of intending travellers, 
inaugurated by the Society, and carried out by Mr, Coles, has 
done much .to confer value on the observations of officiels, 
traders, and missionaries, while the fore thorough study of 
theoretical geography, now beginning, requires great extegsiom 


and elaboration before its work wod be thorough. ° 
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; pe 7 of a central station. On the side gf the Baltic, the Upiversity 
SOME E perce o F MARINE | of Kiel, directly on the coast, may ftself be regarded : marine 
, station. At present the interest in founding lo@al daboratoriese 


E ` kad 
THE description of some of the Marine Biological Labora- 
tories of Europe, ‘contributed by Mr. Bashford Dean to the 
American Naturalist for July, and reprinted in NATURE, 
August 24, was continued by the author in the August number 
of our transatlantic cogtemporary. Some of the most important 
laboratories were omitted in the first, article, but they are in- 
cluded in the second, from which the following account has 

been taken :— e : 

‘* The Stazione Zoologica at Naples during the past twenty 
years has earned its reputation as the centre’ of marine biolog- 
ical work. Its success has been aided by the richnesg of the 
fauna of the Gulf, but it is due in no small degree to careful and 
energetic administration. ` The director of the station, Prof. 
Dohrn, deserves Žo little gratitude from every worker in science 


' for his untiring efforts in sectfring its foundation and: syste- 


matic management. Partly by his private generosity and 
partly by the financial support he obtained, the original or 
eastern building was constructed. Its annual maintenance was 
next assured by the aid he secured throughout (mainly) Germany 
and Austria. By the leasing of work tables to be used’ by repre- 
sentatives of the universities, a sufficient income was maintained 
to carvy on the wor of the station most efficiently. A. gift’ by 
the German government of a small steam launch added not a 
little to fhe collecting facilities,” l 

After commenti% upon the attractiveness of the Naples 
staði, and the general air of quietness which results from the 
excellent system that ‘prevails in’every branch of the station’s 
organisation, Mr, Dean goes on to describe the aquarium room, 
which is lighted only: through wall-tanks. ‘There are ‘in all 


about two dozen large aquaria embedded in the walls of the. 


sides and of the main partition of the room. The water is clear 
and ‘blue. The background in each aquaria, built of rockwork, 
catches the light from above’ and throws in clear relief the living 
inmates,” R RN z x P ; eee a 

“ There'is no more jnteresting department of the station than 
that of receiving and distributing the material. ... Neapolitan 
fishermen have learned to bring all of their rarities to the station. 
The specimens are quickly assorted by the attendants; such 
as may not be needed for the immediate use of the investigators 
are retained and prepared for shipment to the universities 
throughout Europe. The methods of killing and preserving 
marine forms have Been made a most careful study by Cav. Lo 
Bianco, and his preparations have gaiffed him a world-wide repu- 
táto. ' Delicate jelly4ish haye to be preserved distended, and 
the frail forms of almost every group have been successfully 
fixed. The methods of ‘the Naplewstation were kept secret only 
until it was possible to verify and improve them, as it was not 
deemed désieableto*have them given out inea scattered’ way by 
a number of investigators.” n è 

There dfe at present two American tables at' Naples, one sup- 
ported by the Smithsonian Institution, and the other by gift of 
Agassiz. ° | e l l 

‘ The entire Italian coa¢#t is so rich in its fauna that it is due 
perhaps, only to the greatness of Naples, that so few stations 
have been founded. Messina has its interesting laboratory well 
known in- the work of its director, Prof: Kleinenberg. The 
Adriatic, especially favourable for collecting, has at Istria a 
small station on the Dalmatian coast, 'and at Trieste is the 
Austrian station. Trieste possesses one of the oldest and most 
honoured of marine observatories, although its station is but 
small in comparison with that of Naples, Plymouth, or Roscoff. 
Its work has in no small way been limited by scanty income ; it 
has offered the investigator fewer advantages, and has, therefore, 
become outrivalle@. During a gréater part of the year it is but 
little more than the supply station ofethe University of Vienna, 
providing fresh material for the students of Prof. Claus, Its 
percentage of foreign investigators appeays syall® its visitors 
are uSually from Vienna and of its university.” ° i 

Dr. Graeffe isgthe director -of thisgstation. 
laboratories of marine*biology in Germany, Norway, and Russia, 
Mr. Dean says :— e è 

"4 The Germafi universitids have contributed to such a degree 
to tke building up of'the station at Naples that they have 
hithêrto been little able to avail ‘themselves of the more con- 
venient but less favourabje reSion of German coasts. The col- 


' J&ting resources of the Nogth Sea and of the Baltic have 


perhaps"been not sufficiently rich to warrant the establishment 
s + 
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With regard to, 


has, however, become gfronfer. At Plön, not. far from Flens- 
bifrg, is established@a srgall station under the directorship of 
Prof. Zacharias, and the first number of itsecontributigns has 
recently been published. In additione the. newly-acquired ` 
Heligoland has become the seat of a well-equipped Govern- 
mental station, under thedirectorship of Dr. R. Heincke. The 
island has been long known as most davourable in, collecting 
regions, and its position in the midst,of the North Sea fisheries., 
gives it especial importance. 

‘Norway, like Germany, is strengthening its interest in local 
marime laboratories. It has succeeded in establishing twé 
permanent stations, one near Bergen, the oth@r, most recently, 
on an out-jutting point of.the North Sea almost westward of 
Christiana, The former is interested especially in matters re- 


lating to. the North Sea fisheries, and is supported partly by . ` 


the contributions of a learned society and pætly by a subsidy 
from the Government in view of its relation to the practical 
fisheries. The second and smaller station is devoted almost 
exclusively to research in morphology. It is a dependency of 
the University of Christiana, and is under the directorship of 
one of its professors, Dr. Johan Hjört. With the richest col- 
lecting resources these new stations may naturally be expected 
to yield most importantsesults. æ 

‘*Russians have ever been moat enthusiasti@ in marine re- 
search, and their investigators are t8 be found’in nearly every 
marine station of Europe. The French laboratory on the 
Mediterranean at Ville Franche, as has previously been noted, 
is supported essentially by Russians, At Naples they are often 
next in numbers to the Germans and Austrians. The learned 
societies of Moscow and St. Petersburg have contributed in no 
little way to marine research, The station at Sebastopol on 
the: Black Sea has become permanent, possessing an assured 
income, That near the convent Solovetsky on the White Sea, 
though small, is of marked impa@rtance. It is already in its 
thirteenth year. Prof. Wagner, of St. Petersburg, has been 
its most earnest promoter as well as constant visitor. He in 
fact caused the Superior of the convent to become interested 
in its work and secured a permanent building by the convent’s 
grant; he was then enabled by an appropriation frofn Govern- 
ment to provide an equipment. Its annual majntenance is due 
to the Society of Naturalists of St. Petersburg. The matter of 
the appointment of a pérmanent dire@tor for the summer 
months is now being agitated. Te stationgSolovetskaia is 
said to’ p@ssess the richest .collacting region of “the Russian 
coasts, It is certainly the only laboratory which has at its 
command a truly Arctic fauna.” e >. 

The article concludes with a brief description of the Swedish’ 
zoological station on the® west coast near Gothenberg. The 
station’ was founded by Dr. Regnell about fifteen years ago, 
and Dr. Hjalmar Theel i#its present director. The students 
are mainly from the university of Upsala; indeed, no foreigners 
are admitted to it. _ e 


$ 
UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. ® 


OXFORD.~—-The accommodation for students in the Radcliffe 
Library has been improved by the removal of the sub-libra- 
rian’s office to the room under the central tower and the pro- 
vision of several new reading tables in the space thus created. But 
as the numbers of scientific students continue to increase, it is clear 
that some more extensive and permanent addition will very soon 
be necessary. The number of regular readers in the Iikrary 
this term is seventy-nine ; ten yearsago it was only thirty-one, 
and in the previous decade it was seldom that more than five or 
six students made use of the library in a single day. These 
figures give yome idea of the gradual growth of scientific studies 
in the University. A proposal has been set on foot, which, if it 
is carried out, is likely to affect scientific studies in Oxford very 
beneficially. » It is, that besides the existing means of obtaining 
a degree by examination, facilities sHfill be given for obtaining a 
degree for research in any recognised subject. It ig proposed 
that a. residential qualification of two years shall be imposed on. 
any candidate for such a degree, and that evidence mist bè 
brought . forward of ‘continuous’ research. and” study, ` tò the 








satisfaction of ‘the board appointed for the puspose. Xt 
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present thè scheme has merely been brought before the Hebdo- 
madal Cohncil,.and has, as yet, assumed no definite shape, 


© CAMBRIDGE.*-The Local Examinations and Lecture Syndi? 
cate have presented to the Senate their tyentieth annual report. 
The most important event of the year hgs been the establishmem& 
of the University Extension and Technical College at Exeter. 
The college has been@established by the co-operation of the 
Town Council of Exeter, the University Extension Committee 
of Exeter, and the Syndicate, and Mr. A. W. Clayden, of 
Christ’s CoJege, has beer appointed principal. The work done 
for County Councils under the authority of the Syndicate has 
been continued during the past year. -There has been a con- 
siderable diminution in the area covered, as County Councils 
have been able to utilise to a greater extent than before ethe 
services of local te&chers, and Have spent a larger proportion of 
their available funds in grants in aid of permanent institutions 
for technical teaching. Onthe other hand, the reports received 
from lecturers indicate considerable improvement in the quality 
of the work done® About 650 students attended the summer 
meeting, of whom 150 were men and 500 women. On the whole 
the work done was satisfactory, though a certain number of 
students attempted too many subjects. Itis not considered 
desirable to hold such meetings oftener than once if two years, 
but classes on a smaller scale may satisfactorily be held in the 
alternate long vacations. From Mr. Arthur Berry’s report to the 
“Syndicate it appears that thagstimulus giyen to the work of the 
local lectures laSt year by the activity of the County Councils in 
the matter of technical ed&cation has lost a good deal of its 
effet, as mor® permanent institutions for educational purposes 
are gradually béing organised. Not only have literature and 
history thus suffered, but courses on branches of science not of 
obviously practical utility (such as astronomy) have tended to be 
displaced by more ‘‘ technical” subjects. It is satisfactory to 
learn that such engagements as have already been made for the 
ensuing winter indicate a distinct reaction against the exclusive 
study of ‘‘ bread and cheese” subjects. 

In resigning office on September 30, the late Vice-Chancellor, 
Dr. Peile, called attention to the lack of funds for research in 
several of the scientific departments. He is now able to an- 
nounce that an anonymous member of the Senate has placed 
in his hands 4100 for the support of higher work in the Patho- 
logical Department during the coming academical year. 

A fire, which took place at the Pitt Press last week, has 
necessitated the temporary evacuation of the room occupied by 
the Registrar. The®Old Library &f Pembroke College has 
been placed at his*disposalby the Master and Fellows, and the 
business of the office will be cgrried on there during the present 
term. 

The scheme for examinatjons in agricultural science under a 
managing syndicate was non-placeted on November 9, but was 
carried by a very large majority. The proposal to postpone 
the conferring of Honours degrees to the *Long Vacation, in 

_ order to give more time for the ®Tripos examinations,' was 
rejected. 

The Oxtversity Reporter of November 14 contains notices of 
scholarships in Natural Science open for competition to non- 
residents at Peterhouse, Clare, Pembroke, King’s Queeff’s, St. 
John’s, and Sidney Sussex, . The examinations will be held in 
December and Janyary.next. 


TRINITY COLLEGE, DuBLIN.—There is during this term a 
large increase in the number of students interested in the study 
of biology; so large, in fact, that the accommodation in the 
Botanical Laboratory has had to be increased. This is a 
pleasing feature in ‘a ‘university so: long devoted to classical 
pursuits. ae 

At the recent Moderatorship Examinations, three candi- 
datet, C: J: Patten, F: K. Boyd, and N. H. Alcock, obtained 
Senior’ Moderatorships, ‘and’ were awarded gold medals in 
Natural Science (Botany, Zoology, Geology, and Physiology). 
During the week the University Experimental Science Associa- 
tion held its opening’ meeting, when a very large audience 
assembled to hear Dr. Joly, F.R.S., deliver a lécture on 
“Some Applications of ‘Photography.” The Provost, Dr. 
Salmon, occupied the chairy ' ` ® 

THE British Medical Fournal says that steps are being taken 
to arange tor a deputation representing the university colleges 
ift Efigland to wait, shortly, upon the Chancellor of the 
Exchequer, to erge upon him the propriety of increasing the 
anpual parliamentary grant, A sum of £15,000 has been 
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granted argnually since 1890, and when tMisesum was §rSt plaged 
upon the estimates, it was understood that¢he question would 
be reviewed at the end @f five years. A Treasury Committee, 
consisting of Str Henry Roscoe, Mr. George Curzon, Prof. 
Bryce, Mr. R. G. C. Mowbray, and Mr. W. J. Courthope,: 
have reported recently in favour of the grant beipg doubled, 
pointing out that all educational work connected with science 
is increasing yefrlyën cost, and that the growth in the number 
of students and the enlargement of the teaehing staff have con- 
tributed % strain the resources of the colleges. 


ry 1 ; e i 
SCIENTIFIC SERIALS. 


Bullen of the New York Mathematical Society,vol. iti, No. 1: 
(New York: Macmillan, October, 1893.)—A congress of mathe- 
matics and astronomy was opened at Chicago on August 21, ami 
this number commences with Dr,,Felix Klein's inaugural address. 
It is brief but not witty, and merely sketches some of the papers 
to be read, and closes with the remark that mathematicians must 
go farther than to: form ‘‘mathematical societies.” ‘ They 
must form international unions, and I trust that this present 
congress at Chicago will be a step in that direction.” Prof. T. 
H. Safford narrates briefly, in his remarks on ‘‘instruction in 
mathematics in the United States,” the history of the noteworthy 
rise inthe general standard of mathematicaMeaching within the 
last few years. Prof. Ellery Davis reviews four recent geo- 
metries, viz, those by Hopkins, Dupuis, Y. B. Smith, and 
Halsted. Prof. Tyler analyses the papers read at the Chigago 
congress, and Prof. Waldo gives a brief account of the Ame™- 
can Association meeting at Madison on August 16-23. Three 
pages of notes of mathematical doings, and eight pages of new 
publications fellow. This last feature of the Bulletin is a very 
prominent and highly valuable one. 


THE American Meteorological Journal for November contains 
an account of the second annual meeting of the American Asso- 
ciation of State Weather Services, held in Chicago, on 
August 21-23, 1893. The meeting wag well attended, and 
resolutions were adopted on various subjects, among which may 
be mentioned the issue of weekly crop bulletins. It was also 
recommended that the bottom of thermometer screens should be 
four and a half feet above the ground ; this would make the 
thermometers about a foot higher than is recommended in this 
country. It is stated that experiments made during the past 
year prove the former elevation to give thé best results. —Mr. 
C. E. Linney read a pap@r on the value of frost predictions, 
and the best method of making them locaily. The author" is ef 
opinion that with a knowledge of the ordinary weather signs 
an observer can, by the aid oMthe wet and dry bulb thermome- 
ters, form a good idea of what minimum temperature to expect 
during the night. ® ria oe 


In the Zransactions of the Austrian Geological Syirvey we 
remark an important communication, made by Mr. Friedrich 
Teller, “On the so-called Granite of the Bacher Mountains in 
South Steiermark.” It seems that the familiar term, ‘‘ granite 
of the Bacher,” has been entirely misapplied. In the eastern 
part of these mountains the rock is granitic gneiss, forming a 


dome-shaped core beneath the crystalline schists ; while the so- ` 


*called granite in the western part is an intrusive dorphyrite, 
younger than the whole series of schists and phyllites, and pos- 
sibly of the same age as the porphyrite which penetrates 
Triassic and Jurassic strata in the neighbouring district.—-Dr. 
A. Kornhuber gives the name of Carsosayrus Marchesetti to a 
new Saurian genus from the Karst district. It was found in the 
same cretaceous shales as Acteosaurus, a genus described thirty 
years ago by Hermann Meyef, and was erroneously thought to 
be merely a larger specimen of Meyer’s genus: 
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Academy of Sciences, November 6.—M, Lewy ‘in the 
chair.—On Goubet’s joint and its application t@ marine screw- 
propellers, by M. H. Resal. This is a mathematical inveatiga- 
tion of the action of a joint capablp o§ making the propelleP act 
as supplement&ry steering gfar, and of adapting it to submarine 


navigation. It is shown to possese severgl advantages over tife 
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simjlar American Gleffiens joint.—On a class of differential 
equatiogs whose: ganeral integral is uniform, by M. Emile 
Picard.—Sigw:.icance of the variety of ®rgans in the gradation 
of vegetable species, by M. ' Ad. Chatin.—On £ Nymphza bed 
recently found and explored .in' the Aquitanian of Manosque, 
by M. G. de Saporta.—On equations of the second order with 


fixed critical points, and univocal: correspondence between two. 
surfaces, by M. Paul Painlevé.—On certaintordinary differential. 


equations, by. M. A@fred’ ‘Guldberg.—On certain families of 


gauche cubes, by M. Lelieuvre.—-On the nature of theteflection ' 


of electric waves at the eng ofa conducting wire, by MM. Kr. 
Birkeland and Ed. Sarasin.—Observations upon the preceding 
communication of MM, Birkeland and Sarasin, by M. H. 
Poincaré. This is an application of Maxwell’s theory to the 
phenomena of propagation of energy into space’ round*the end 
of aconducling wire along which electric waves are passing. 


‘ Te is shown that, the deductions from the theory are in general 


accord with the facts observed.—On the measurement of co- 
efficients of induction, by M. Fi, Ahraham. The employment 
of a differential galvanometer in these measurements permits of 


. an accurate determination within 1 per cent., and a reading to’ 


within o'r per cent. without much difficulty.” The induced 
currents from a commutator regulated by a stroboscopic method 


are sent through one circuit of a differential galvanometer, the. 
deflection beigg compensated’ by a continuous current derived. 
..from the same battery. The commutator is then stopped, and a 


currentgequivalent to the induced current, is derived ‘from the 
primary circuit through a resistance 7, and sent through the 
secopslary circuit, 7 being chosen so as to establish equilibrium 
ihe differential galvanometer. Then this actual resistance 7 
may be put equal to the fictitious resistance 7M obtaining while 


_ induction was going on, and we have M = 2 where M is the co- 


nt 

efficient of mutual induction, and x the frequency of the com- 
mutator. The resistance * may be constituted by a standard 
ohm coil. M. Abraham has found by this method that 
the ` coefficient of mutual . induction is reciprocal in 
the case of two circuits free from iron, but that this reciprocity 
is disturbed if they cOntain iron cores,—On vision of opaque 
objects by means of diffracted light, by M. Gouy. Ifan opaque 
and non-reflecting object is examined by means of a microscope 
or telescope, the object being placed in the path of a beam of 
light, the’ image is formed both by the rays following 
geometrical paths and by those diffracted by the outlines of 
the object. , If theeformer are intercepted, the diffracted rays 
only form the image. .This may hẹ done by placing a small 
ream at the focus of the object-glass inside the telescope, so as 
fo intercept the rays from a vêry` distant source which converge 
there. The outline of the object js then seen as a thin bright 
line on a dark background, and with sufficient enlarging power 
this line is seen te@censist of two, wry close together, and separated 
by a very sharp black line. This black interval disappears on 
interceptimg the ‘diffracted rays-either inside or outside the 
geometrical shadow,-thus showing that it is due to the inter- 
ference ofé¢hese twqbeams,: They possess a difference of phase 
of half a wave-length, and,equal amplitudes. An arrangement 
such as this may prove useful when the outlines of an object re- 
quire to be sharply defined.—-On anew method of preparing methy- 


Jamine and on the constitution of hexamethylene-tetramine, by. 
MM. A. Trillat and Fayollat.—On the alkaline methyl-tartrates e 


and ethyl-tartrates, by M. J. Fayollat.—~Researches on the homo- 
Jogues of gallanilide ; preparation of galloparatoluide,*by M, P. 
Cazeneuve.—Experimental hereditary influences, by MM, Gley 
and Charrin.—On a,phenomenon of inhibition in Cephalopoda ; 
paralytic constriction ‘of chromatophores, by M, C. Phisalix.— 
-On the serial craniological continuity in the genus Lepus, by 
M. Remy Saint-Loup.—On the genus Polydora Bosc (Leucodore 
Johnston), by M. F. Mesnil.—The Callibrachion, a new 
reptile of the Permian of Autyn, By MM. M. Boule and Ph. 
Glangeau.—On the glacial and erratic phenqmena in the 
Caclgipoal Valley (Andes of Chili), by M.*A. F. Noguès. The 
phenomena of transport by w&ter and glaciers have contributed 
to the formatior? of ¢hg erratic systen®in the valleys of the Chili 
Andes. Tere must have existed lakes or.deep terrace’ ponds. 
The glaciers myst formerly Rave descended further than they 
do at present, and at the Cachapoal they are actually retreating 
now,-—An earthquake shock at Grenoble, by M. Kilian. This 
happened at 4h. 13m.°40® A.et., Paris time, on November 5, in 
tedirgction from N. to &, and was recorded by the seismometer 
eof the €eological LabSratory of the Faculty of Sciences. . 
¢ 
& 
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Toujours p&rdrix! To this point we will recur. * ° 








WATSONS*KINETIC THEORY OF GASES. 


A Treatise on th Kinetic Theory of, Cass. By Henry 
William Watson, D.Sc., F.R.S. Second Edition. 
(Oxford: at the Clafendon Press, 1893.) 


T rather pointed reference to myself, which Dr. 
Watsog makes atethe end of this new edition of 
his work, seems to call for an answer. Had this call 
come some five or six-years 280, when the questions once 
agaifi at issue were debated" in a sOmewhat lively way, ¢ 
should have had Iittle difficulty in rising to it:—but I 
have in the interval been so busy with questions of a 
totally different nature that I am taken at a disadvantage, 
especially as I caħnot at present find time to read up 
again the discussions of that period. I remember enough 
about-them, however, to make the ety positive assertion 
that the questions then raised turned on points 8f logic, 
relevancy,and consistency, much more than upon physical 
idgas or mathematical processes ; and | a perusal of Dr, 
Watson’s volumesshows me that he has reproduced from 
Boltzmann and others much’of what I then objected to. 1 
believ® that I gave, in 1886 (Trans. R S.E. vol. xxxiii.), 
the first (and possibly even now the sole) thoroughly 
legitimate, and at least approximately complete, 
demonstration of what ig known as Clerk-Maxwell’s 
Theorem, relating to the ultimate partition of energy 
between. or among two or more sets of hard, smooth, and 
perfectly elastic spherical pareicles. And I ‘then pointed 
out, in considerable detail, the logical deficiencies or con- 
tradictions which vitiated Maxwell’s own proof of 1859, 
as well as those involved in the mode of demonstration 
which he subsequently adopted from Boltzmann. Dr. 
Boltzmann entered, at the time, on an elaborate defence 
of his position; but he did not, in my opinion, satis- 
factorily dispoge «@f the objections I had raised. Of 
course I am fully aware how tery emuch easier it @s for 
one to discover flaws in another man’s logic than in his 

sown, and how unprepared he usually is to acknowledge . 
his own defects of logic even when they are pointed out 
to him. ° But the only attacks whick, so far as I know, 
have been made on my investigation, were easily shown 
to be due to miscoftception of some of the terms or pro- 
cesses employed. e 

Dr. Watsén’s little work has been for many years the 
recognized text- -book on the kinetic theory of gases :— 
and there can be no doubt that, considered in the fierce 
light of the Examination Hall, it is well adapted to the 
wants alike of actual Moderators and of would-be 
Wranglers. It is so framed as to be easily dissected 
into compact and thoroughly self-contained pieces of 
book-work :—from ‘‘easy” up to “rather stiff” :—and, 
were these to be answered at all nearly in the words and 
formule of the text, few Examiners would venture to 
refuse full marks, From this point’ of view nothjng 
more could be desired ; for incorrect historical fotices, 
such as the ascription of the origin of the theory to J. 
Bernouilli (properly D. Bergoulli) instead of R.eHooke, 
will injure no man’s place in the Tripos. The purely 
mathemetica part, fhainly a series .of exercises in the 
tran§formation (by functional determinants) of differen- 
tial elements from one system of variables to another, 
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Considered as a sciegtifig treatise, hôwever, anf as 
practically the Only one in Britain which deals at all 
fully with the subject, the work is not quite so deserving 
of commendation. 
be allowed for shegalmost necessary defects of a book 
which deals in any way with question¢ of probability. 
It has Been the good fortune of but a very few, even 
among the most gifted of mathemaficiansgto be able to 
thread their way in safety through the countless-traps 
and pitfalls which lurk unnoticed, often undiscoverable 
till they have done their worst, in every part of every 
region of this fascinating domain :—not, as in other sub- 
jects, in the partially explored nooks and crannies alone. 


But probability is only one application of logic :—and, 


in the passages we most object to, it is in general 


ordinary logic which we think is somewhat lightly 


treated. We donot require to go far in search of an 
example, 
At the very commencement of the work,{vhife dealing 


with Maxwell’s well-known result for the permanent alis- _ 


tribution of velocities among a number of @qual, smooth, 
spherical particles, Dr. Watson says :— i 


“We assume that in the permanent state the distribu- 
tion of the spheres throughout the space occupied by 
them is homogeneous in all respects; that is to say, on 
an average of any long time there are the same number 
of spheres in a given volume wherever that volume may 
be situated; and the law of distribution of velocities is 
the same. throughout that volume as in the whole region 
under consideration.” 


On this statement we would remark that it is rather. 
vague and incomplete :—for surely it is meant that the 
distribution is isotropic as well as homogeneous; and 


the word “long” has absolutely no meaning until the’ 


time-unit is assigned. Dr. Watson then pwoceeds to in- 


vestigate the circumstanceseof an individual (but typical). 


collision. Here, however, logic teps $n, and says :— 
“Halt! You have already assumed all that you need 
learn from collisions, so far at Teast as concerns the solu- 
tion of the problem before you.” In fact the &ssumption, 
read as above, leads at once to Maxwell’s Law, by the. 
very process which its discoverer first employed ; a pro- 
cess depending on principles freely used throughoat the 
text of this book. When Dr. Watgon has found the 
state of motion (F), of two spheres after collision, in 
terms of the state (E) before it, he proceeds thus :— 


‘For permanence of distribution . . 
that the number of collisions of pairs of spheres in state 


E. during the time d¢ should be equal to the number jot. 


collisions of pairs in the state F during the samé time.” 


This leads, of course, to Maxwell’s result. 
not hypercritical to ask whether the above-mentioned re- 


quirement is not merely “ sufficient” but szu more than. 


sufficient :—so exacting, in fact, as to be absolutely un- 
attainable. Note the qonsequences of it. 


is strictly veverszble,so as eXactly to retragetits*entire his- 
tory. But, if we were to reverse is, we should stif) have 
the “ permanent” state:—ze. one * which cofild never, 
have been otherwise than as it is! This principle of, 
reversion underlies a great spart bf the theory; anda 


Much of course has, in all cases, to! 


. it is sufficient’ 


But it is. 


From the very 
nature of the data, the whole motion in the present casé 


mere reference to it would, in many of the later pages of *. 
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èthe book, dsefully take the place of a multitude of im- 


posie, but supesfitous symbols. ? 


Agother notable point in the E EN to which 


attention should be drawn, fs the mode,of obtaining the 


expression for the probability of collision. This is given 
as prongrtional to the component of the relative speed 
along the line of centres at impact; and nof to the 
relative speed igself, though this is Proved to be the case 
in § 5. The final result, however, is rendered cerrect bv 
means of a compensating error in the specification of 
the element of space really involved. This procedure 
cannot fail to bewilder a thoughtful reader. 

All these remarks, it is to be observed, ane made on 
the very first proposition in the work the ‘green tree,” 


* as it were! © What might not be expected in the “dry”; 


z.e. the demonstration of ‘Boltzmann’s Theorem, to which 
the book gradually leads up? But I must not now re- 
capitulate the objections which I made (about 1886-8) to 
Boltzmann’s methods, nor the modes in which he defended 
them. Those who are curious about the matter may be 
referred to the Phil. Mag. for that period. Al I need 
here say is that I do not think that Dr. Watson’s book 
meets any of my objections. 

rom the’ experimental point of view, the first great 
objection to Boltzmann’s Theorem is furnished by the 
measured specific heats of gases; and Dr. Watson’s con- 
cluding paragraphs are devoted to an attempt to explain 
away the formidable apparent inconsistency between 
theory and experiment. In particular he refers to a little 
calculation, which I made in 1886 to show the grounds 
for our confidence ih the elementary principles of the 
theory. This %as subsequently verified by Natanson 
(Wied. Ann. 1888) and Burbury (Phil. Trans, 1892). Its 
main feature is its pointing out the absolutely astounding 
rapidity with which the average amounts of energy per 
particle in each of two sets of spheres in a uniform 
mixture apprégch to equality in consequence of mutual 
impacts. Thus it. placed i ina very clear light the difficulty 
of accepting Boltzmarfn’s Theorem, if the degrees of 
freedom of a complex molecule at all resemble those of 
an ordinary dynamical sygtem. P. G. TAIT. 


gg iieii a 


e A MISTORY OF CRUSTACEA. 


A History of Crustacea. Recent Malacostraca. By the 
Rev. Thomas R. R. Stebbing, M.A. With numerous 
illustrations. (The International Scientific Series, 
Vol. lxxiv.). (London: Kegan Paul, Trench, Triibrfer, 
and Co., Ltd., 1893.) e 

i HE ambition of this volume,” writes the author in 

ls préface, “is that it shall be one to which 
beginners in the subject will naturally have recourse, and 
one which experienced ob8ervers may willingly keep at 
hand for refreshment of the memory and ready reference.” 

A ntost laudable ambition, and one that the author, we 

@oubt not, set out with an intentioh to fulfil The want 

of a volumg of this very sort gpon this subject had been 

often felt by bot}? the student ‘and the sal Sas The advance 
in our knowledge of He group had made it impossible to 
gnnotate effectively that model “ History of the Crus- 

“acea, "written dy Milne Edwards, and Mr. Stebbing’s 

painstaking, excellent Tmeméir on the Athphipods of the 
è NA 1256, VOL 49) : 
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_ vast swarms of Entomostraca and Cirripedig. 
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Challenger Expedition had pointed® him “out as a pos- 
sible author of a useful manual. To writes however, a 
useful manual or history r&guires that one slfould take a 
wide and alksided view of the subject,*soeas to secuse a 
fair symmetry indts treatment ; once the amount of detail 
to be given has been determined e pon it should be 
rigidly adhered to, and, needless almost to add, no useless 
or unnecessary matter should be allowed to obtrude 
itself. Therefore, sto a knowledge of the subject there 
must be added certain powers “of judgmeft, to which it 
would be well to join certain gifts of style, in order that 
a satisfactory result might bẹ obtained. 

None will deny to the author of bhis history of Crus- 
tacea a knowledge of his subject, and the immense 
amount of facts that he has condensed into the four 
hundred small pages of this volume will astonish those 
who peruse it. But for all this there is abundant 
evidence that it was begun without any sort of judicious 
calculagion asto its sq@ppe, and the reader will be as sorry 
on the discovery as we fancy its author was, that the diie 
necessity of space has made what purports to bea history 
of the Crustacea into only aamanual of the Malacostréca, 
and not even a complete manual of this sub-clhss, for at 
page 436 we read: “To complete thg sketch cof the 
Malacostraca, the sub-order of the Amphipoda remains to 
be described.” Chapters describing this sub-order had 
been written, when it appeared they overflowed the utmost 
space that could .be allowed, 4nd with this statement the 
“ History of the Crustacea” ends. Our sympathies are 
with the author, for might we not have expected something 
excellent about a sub-ordef that he had made so pecull- 
arly his own, and had we not a right to expect,. after 
reading the first fifty pages, some information about the 
Apparently 
it was all ready, but the author was met with a “ to so far 
you may print, and not a page further.” The promises 
of what may be if the future Seem too uncertain to 
depend upon. ”. 

H&ving thus exprefsed ‘our disappointment about what 
we have not been given,ewe proceed to record our 
opinions as to what the publishersefave allowed. Th&® 
volume opens with an introduction of some fifty pages, 
which treats of the @assification of the Crustacea in out- 
line, giving us brief details of the sub- classes and orders, 
notes on the geographical distribution, hints as to col- 
le@ting, statements about size and descri tion of the 
segments and their appendages. ‘Bhis is followed by a 
table of the sub-clasges, orders ang sub-orders, and the 
account of the Malacostraca, as far as the end of the 
Isopoda. The plan adoptedis to give a short diagnosis of 
the orders and sub-orders, the tribes and families; under 
these last, the principal genera and some of the more im- 
portant species are given. 

While Uates are appended to the genera, and the 
names of the describers are given, yet there are only in 
two or three instances any indications as to where the 
descriptions are to be found. It would have added much 
to the value of the work had it been possible to have 
given these, but of course it would have added (what- 
ever scheme was adopted) very greatly to the amount of 
the text. Possibly a little more informatiqi of this sort 
might have been squeezed in had the pen begn ruck 
through a number of useless sentences which rather 
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detract fror the gcientifie aspect of the volume; such as 
the statement of the views of the “ very intelligent 
student” on, the subject of the eyes of the shrimp 
(p. 225); the suggestion that*the, “Sea-devil” of 
the Mediterranmn might well bæ th® “great fish” 
referred ‘to in the Book of Jonah (p. 222); the 
criticism on Spence Bate’s description of Para- 
thanas tmmaturus, apparently only given to afford 
the opportumty of quotmg an ungallant saying about 
women (p. 233), and severat such like; or we could have 
been spared three pages about Birgos latro, or the half- 
pagé of aj ustification for giving Hansen’s most excellent 
synoptic table of the Cymothoid group. Indeed, the 
author's desire not to make this manual a “ dry and repul- 
sive catalogue” has made. him write a number of sen- 
tences which the “seriously-minded reader will find it 
better to pass over with a very cursory eye. To con- 
clude all we have to say on this aspect of the volume, we 
have strong objections to urge to the page headings, as 
being an attempt not to help but to confuse. Possibly the 
. aushor may not be accountable for these ; they have often 
so little to.do with the subject of the matter in the pages, 
that it isnot unlikely that they were selected by some 
one £s ignorant of the subject as of good taste; as 
examples we quote the following: “ The tail unique,” “A 
box of branchiz,” “An affectionate squeeze,” “ Perils of 
baby-farming,” “ Lookingselike a buffoon,” “ How genera 
are generated,” and many such like. l 

With all these little defects, which might so easily have 
een avoided, this volume wll be indispensable to the 
student of this class of Arthropods ; ,it brings together in 
an intelligible form an immense mass of literature. In 
some of the orders most complete lists of genera and 
species are given, notably among the Isopods, Those 
species interesting either for their morphological, geo- 
graphical, or bathymagrical distrib&tion, are invariably 
mentioned, and, s@*far as We can judge, all the British 
species are named. Most uséful will this volume,®com- 
pact in size and well-packed with information, be to col- 
electors. There is at present no one work that can com- 
pete with it. Perhaps the day may come when our 
great National Museum may publigh a revised list of all 
known Crustacea, as they have done of the fishes, rep- 
tiles, and birds ; til then Mr. Stebbing’s volume will not 
lose its value, a value that would be greatly increased 
should a companion, volume be published giving the 
history of the remainder of this interesting group. The 
work is embellished by nineteen plates and thirty-two 
illustrations in the text. 





OUR: BOOK SHELF. , 


An Elémentary Treatise on the Geometry of Conics. By 
A. Mukhopadhyay. (London: Macmillan, 1893.) 


THIS work is well adapted for junior students. e It 
treats of the principal properties of the curves, dhd may 
well be read after a pupil has mastered his six books of 
Euclid. The starting point is from the focus ang direc- 
trix definition, and no modèrn methods (as projections) 
are employe@, nor are the curves shown to be obtainable 
from plene sections®of the cone. Each curve has a 
chapter Allotted to its discussion, which is conducted, as 
far as possible, ôn uniform lines. 
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assigned twentyafive propositions, to ghe ellipse thirty- À 


five propositions, and to the hyperbola thirty-seven pros 
positions, with an additional five for the rectangular 
form. The order of treatment is mechanical descrip- 
tion, chord properties, and then tangent properties. The 
proofs should be readily mastered by a boy who knows 
his Euclid, for they are clearly and simply put, *and the 
author does notéasgume the truth of a converse pro- 
position, as we have noticed some writers do. Mr. 
Mukhopad@yay has read far and wide in his subject, and 
has brought together in his 800 exercises a large collec- 
tion of the most interesting problems. “Many of these 


-he accompanies with full solutions, and to very many 


more he furnishes suggestive hints. The figures are 
white on a®*black ground. The book appears to be very 
correctly printed ; at any rate, we have detected very few 
(easily corrected) misprints. The book appeals success- 
fully toa larger public than the students of the Indian 
colleges. 7 


The Geometricak Properties of the Sphere. (Univ. Corr. 
Coll. Tutorial Series.) By Wilham Briggs and T, W. 
Edmondson. (London: W. B. Clive, 1893.) 


IN these fifty pages the authors have broaght* together 


most of the chief geometrical properties of the sphere, in- 
tending the book to be used as a companion to their lafeer 


one, on mensuration of the simpler figures, by cdot a 
an 


preparing for the intermediate examinations in Arts 

in Science of the University of London. [he three 
chapters into which the subject is divided lead the reader 
from the elementary definitions relating to great and 
small circles, poles, lunes, &c., through the numerous geo- 
metrical properties of spherical triangles and their anti- 
podal triangles, polar triangles, supplemental triangles, 
and finally to the determination of the area of lunes, 
spherical triangles, spherical polygons, and the spherical 
excess. The definitions and theorem§ are expressed 
quite clearly throughout, while the figures leave nothing 
to be desired. As an introduction to works on spherical 
trigonometry, students will find this book a most helpful 
guide. Two minor slips in construction will be found: 
one on page 6, line 6, where for CT read TC; and the 
other on page 18, line 9, where for oa awd of read ao 
and dv. ; . > 

° d 
A Key to Carroll's Geometry. By J. Carroll. 
Burns and Oates, Ltd., 1893.) 


THIS key contains *the solutions of thé ®xer¢ises in 
orthographic projection and solid geometry, which are 
given in the author’s book on geometry. The solu- 
tions seem to have been thoroughly and cayefully 
worked out. The figures are generally drawn to full 
scale, but sometimes half-scale has been employed. 
Lines of projection are clearly indicated—an important 
factor in some of the more complicated figures. The 
key should prove a help to beginners, who should study 
well the quegtions and their accompanying figures. 


(London: 
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LETTERS TO THE EDITOR. 


[The Editor dors not hold himself responsible for, opinions ex- 
pressed by his correspondends. Neither can he undertake 
to return, or to correspond with the writers of, rejgcted 
manuscripts tnteynded for ihis or any other part of NATURE, 


No notice ts taken of anonymous cgmmunications. | e 
t Geology in Nubibus.”-—2 Reply to QreW&llace and 
< Mr, LaTouche. ad 


Dr. WALLACE has taught us a great eal, and afmong those 
lessons is the supreme virtue in scientific controversy of courage 
and candour, He must forgive me thesef@re for answering® 
promptly, and I Hope frankly, his last letter in NATURE. Pn 


To the parabola are | this letter he appeals from your colgmns fo a non-scientiftc ie 
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magasine in whichgie is writing, and wheve, like the sermon 
ftom thè pulpit, what is said cannot be answered.® This appeal 
is n&t to my taste, for I agree with the late Lord Tweeddale, 
that truth is never so free from difficulty as wpen the good grain 
has.been thrashed out by the flails of controversy. 

The*position we are fighting about is too important, however, 
to go by default, for upon it rests a vast deal of induction in 
other fields besides geology. è 

My contention is, and I am speaking {8 every man of science, 
geologist or otherwise, that before Dr. Wallace can appeal to 
ice as the excavator of lake basins on level, or neatly level, 
plains fav away grom tle slapes where glaciers grow, he must 
establish two postulates. (1) That ice can convey thrust for 
more than a.very moderate distance. (2) That glaciers such as 
we can examine and report upon ‘are anywhere at this moment 
doing the excavating work which he postulates. Without these 
postulates, his‘ appeal to ice segms to me: absolutely outside 
science altogether, and to’ bea, mere resort to some Deus ex 
machina, such as the medizaval schoolmen based their reasoning 
upon. . nF 
Pia regard to the first postulate the experimental evidence 
seems to me to be conclusive, and I-have. quoted it in my work 
on the glacial nightmare. Mallet, writing on the modulus of 
ice, says: ‘‘ A few experiments have been made which show that 
the height of this modulus cannot exceed a few hundred feet.” 
s Let it bê assemed, however, that it is as great as 5000 feet, ora 
mile, It is thén obvious that a.mass of ice, no matter how 
dee® or wide, lying in a straight, smooth, frictionless valley, 
cannot be pushed along by any extraneous force, in the line of 

valley, through a.distance of more than a single mile, for 
at that point the ice itself must crush, and the direct force cease 
to be transmitted further. This, of course, is far from being the 
whole of the question of the transmission of force through ice, 
for when and whérever crushing takes place, a certain portion 
(though a small one) of the direct pressure is transmitted laterally 
by the crushed fragments, espectally if mixed with water. For 
this to take place however, in the direction of the length of the 
ice-filled valley, supposes .the ice must: be considerably more 
than a mile ein vertical depth.” Mr. Oldham has carried.the 
question further, dnd I have quoted his arguments and experi- 
ments on pages 596-597 of, my book. ° His conclusion, after 
postulating a quite transcendant modulus, as tested by observa- 
tion, is: ‘* The greatest distance to which a glacier could be 
forced ez masse is about five miles, so that a glacier debouching 
ona plain could not exert any erosive power’ on that plain for 
more than five miles from the commencement of its level course, 
and consequent]? could not scoop out a lake basin of more than 

Not only does this confusion involve the postulating of quite 
an impossible modulus for igg, but it also supposes that the 
whole thrust of the ice coming down a slope is available, which 
it clearly is net.e A great deal of this thrust, as Mr. Irving has 
shown, is expended in overcoming cohesion, in causing the 
differential motion of a glacier, in forming crevasses which' 
largely intercept the thrust,’ and in causing the well-known 
Bergsobrund, fo quote -my own words, ‘fa considerable 
amount of the force of the’ gravity contained in a glacier is 
used up within the glacier itself; and is not available either to 
give it a forward thrust along a horizontal surface, or for 
eroding purposes.” < 

So far as I know, this isa perfectly candid statement of éhe 
available evidence. Regelation. has nothing whatever to do 
withit. Directly ice crushes, the thrust is dissipated, the greater 
part of it passing off in the direction of least resistance. To 
me the cgse seems conclusive, but, says Dr. Wallace: “AI 
this is beside the question from my point of view. The work 
of the ice on the rocks is as clear as that of palzolithic man on 
the flints . . . and there ¢s clear evidence that ice did 
march a hundred miles, mostly uphill, from the head of Lake” 
Geneva to Soleure, whatever transcendental qualities it must 
have possessed to do so.” m 

e This form of dogmatic argument is*asstredly incomprehen- 
sible, I wonder Dr. Weaflace is not afraid of the ghosts ofhis 
own recent @mphagic pronouncentent on the glaciation of Brazil, 
which Ife has now entirely abandoned, namely: ‘‘1f the whole 
series of phenomena: hese alluded to have been produced without 
the aid of ice, we must lose all confidence in'the method of 
weasoning from similar effects to similar causes which is the very 


foundation of moderf ge@logy.? > 
eNo, true geology*is not founded upon hypotheses outside : 
o -. - . 
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the laws of nature; its secref$, when -prdperly read, must be 
consistent with those laws. Nor can the geologist who hopes 
to see his work live, base his reasoning upon a peculiar scheme 
of mechanics which experiment refuses to veeily, ° 

If glaciers travelled farther in former days, it was doubtless 
because glaciersewere, larger in former days, because they de- 
scended longer slopes, and had larger gathering grounds ; thatis 
to say, because the country where theg grew was more elevated. 
All this I, of course, admit was the case. Thatice could travel 
then any more than it can travel now- over a considerable 
distance of level gr8und, or excavate hollows ip its track, by 
virtue of the ws æ tergo given it in its sloping cradle, is, it seems 
to me, a subjective dream, and not an empirical: conclusion. 

So much for the first postulate necessary to estanlish Dr. 
@Wallace’s conclusion. fn regati to the second,‘I have litte to 
say. Glaciers exist in many countries. ® In some they have 
retreated in historical times; in others, we can travel under- 
neath them for some distance. I know of no case, under any 
conditions, where it can be shown that they have excavated rock 
basins, small or big. If Dr. Wallace caa quote any, it would 
be an important addition to the case he makes. ` I must there- 
fore conclude that, so far as our evidence goes, ice cannot 
excavate lake basins on level plains, and that it is contrary to 
the laws®of the mechani that it should do so. ; 

Dr. Wallace says, ‘‘No glacialist of the extremest school 
would claim the rock’basins of Bahia as proofs of glaciation.” 
This is an extraordinary statergent. Why, the report on these 
basins made by Mr, Allen, and jncorporated by Hartt, was among 
the most powerful pieces of evklence addéficed by the latter for 
the former glaciation of Brazil, which evidegce Dr, Wallace 
urged upon us a short time ago was completely unanswerable, 
Lastly, in regard to Tasmania I do not quite follow him. He 
says, ‘‘ No doubt the conclusions of the various writers will be 
fully harmonised.by a more complete study of the whole subject.” 
They are harmonised already. hey all agree that on the pla- 
teaus and in the central district of Tasmania, where the lakes 
abound, ‘there are no traces of glaciation, So far as I know, the 
only person who disputes it isgDr. Wallace himself, who hag, 
never been there. What needs to be harmonised is his theory 
with the facts as observed by all observers. ae 

.I have replied. at some length to. Dr. Wallace’s letter, not 
only because I consider the issue a most critical one, but also 
because of the distinction of its writer; who oso many ques- 
tions has‘ taught us lasting lessons, but who on this one seems 
determined to set himself against the general conclusions of 
those geologists who have most closely and laboriously studied 
ice at work. ° sy ög ; ner, 1 

I myst now turn to. Mr. LaTouche, whose c®urteous criticism 
of my views appeared in’a previous number of NATURE. Iam 
not quite sure how far we differ, for he apparently repudiates the 
theory favoured by Ramsay and ‘by Dr. Wallace, that the greate 
Alpine and Scotch laRes were excavated “by glaciers. He limits 
himself to certam rock basins in highly glaciated’ regions. In 
regard to these having @een excavated by ice, Mr. LaTouche 
reminds.me that ice is a, viscous body, and moves, as ‘Principal 


Forbes argued that it does, almost entirely as a viscous body, 


If Mr. LaTouche had favoured me by lookin z into my last book, 
he“would have found a long and very laborious chapter devoted 
to establishing this very conclusion, ‘byt I do thot see how it 
assists his position. A viscous body, unless the viscosity 
approaches that of a liqaid, cannot move by mere hydrostatic 
pr:ssure, since the'internal friction and the resistance and mutual 
support of its particles prevent it. The viscosity of ice is very 
slight indeed, hence we cannot postulate for the nether layers of 
a glacier with an uneven surface the movements we should 
postulate. in a liquid under the same conditions. With the forces 
known to be requisite to make it shear, it seems to me that ice” 
cannot be sapposed to' move by hydrostatic pressure. 

Its actual motion is due. almost entirely to its laye rolling 
over each other as they do in pitch and other viscous bodies. 
Now this movement in thick ice we know is appreciable ‘at the 
surface, but the same conditions of friction and of drag, already 
quoted, %etard each successive layer as we go down, until 
when we reach the lowest layers the motion due to viscosity is 
exceedingly slight if it is even appreciable. Hence I cannot see 
where the mechanical agent is te come from to excavate basins, 
and how it is to work. . 

When ice is moving on a slope; and the viscofs moyement is 
helped by gravity, then no doubt the ice-foot ghodewith 
stones becomes a tolerable eroding agent ;ebut I cannot under- 
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stand under what conditions it can become an excavating ones 
ard how it can hollow out batis, &c. 

eWhen ice moves away from the slope which gives impetus to 
a glacier, the motion rapidly slackenseand presently stops. The 
distance travelledgover the. Jevel ground®*is.a function of the 
weight of the glacieg, of the amount of the slope, the friction o 
-its bed, &c., Ze. of the elements making up the vzs a ¢ergo ; but 
in the very largest glaciers, so far as observation goes, the 
‘motion rapidly ceases on level ground, This is the evidence 
wherever ihg phenomenon has been @bserved and reported 
upon, ` 

"This being so, I altogethet question not only the arguments 
of those whe champion the excavation of lake basins by ice, 
but also of that larger scho@] who ¢nvoke movewients of ice 
over level plains of*many hundreds of miles in extent in or€er 
to explain the drift phenomena. They do it, so far as I know, 
-on the ground that they cannot appeal to any other cause with- 
out doing injustice to that modern metaphysical bogey, ‘‘ The 
Doctrine of Unifermity.” My small boy. might just as well, 
on the same principle, attribute the excavation of his rorringer 
to the porridge in the bowl. True rock basins were no doubt 
very largely due tothe weathering of rocks which exfoliate, and 
whose structure is not homogeneo@s, This is.a wery old ex- 
planation, but like many sober old inductive truths it is not so 
attractive nowadays as an -appeal to the imagination, com- 
bined with a: good, sturdy, consistent loyalty to some @ priori 
postulate, whichewould have yon the h€arts of the old school- 
men, . ° Henry H. HOWORTH. 

30 Collinghem Place, Cromwell Road, November 16, 
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Rock Basins in the Himalayas. 


THERE is one statementin the interesting communication of 
_my colleague, Mr. T. D. LaTouche, which seems to require 
qualification. After a tolerably extensive experience of the 
Himalayas, I should be inclined to say that rock basins are of 
Jarly frequent occurrence, ofeall sizes from the largest to the 
smallest, but they are almost without exception filled with stream 
deposits, and only occasionally can their formation have been 
due to glaciers; for they are usually found where there are no 
traces of glacial action to be seen, and at levels to which we 
have no reason to suppose that glaciers ever reached. In the 
“hills of eastern Beluchistan, where the rainfall is much less than 
in the Himalayas, rock basins more or less filled by recent sur- 
face deposits are even®more commonfand here their origin by 
deformation gf tbe surface*can generally be established. The. 
‘same cause probably accounts for the Himalayan rock basins, as 
‘there-are abundant proofs that the elevatory movement has been 
‘far from uniform, and thatghe variations in its intensity have 
‘been both extensiwe and often extremely local. There are fre- 
quent occurrences of suface deposi which appear to have 
origifally been formed in rock basins, but lave since been cut 
into’ by the streams, owing 10 the @rrasion of the barrier, and 
“we may attribute the absence of lakes in the Himalayas to the 
‘rapid current and@arge burden carried by the streams, in con- 
sequence of which they have been able to fill up the basin, and 
often to cgrrade the barrier, as fast as it was formed. © 
° © R. D. OLDHAM. 


bd ga i 
“Composite” Dykes. 


`. PROF. Junp’s excellentpaper in the current 'issue of the 
Quarterly Journal of the Geological Society (p. 536) calls to my 
nind some common and similar examples among the. ‘‘elvans ” 
of Cornwall (which are dykes in the ordinary acceptation of the 
term), and but little has been published offering some explana- 
tione of their bearing on surrounding rocks. ¥ have observed, 
notably in the district of Cligga Head (nine unles N.W. of 
Truro), the marked difference between the structures exhibited 
by dykes in the parts in contact with the rock through which 
they intrude (in the Cligga instance Devonian slate), aad their 
centre, amounting almost to a rock distinction, ® 

In the appended sketches I have endeavoured to illustrate 
‘my Meaning from ac.ual instances. 

Fig. 1 represents a sectfon of an elvan or dyk® outcropping 
slightly t@the north of Cligga promontory, and from its position 
appgrently connected with the main mass of Cligga Head granite. 
Jt bursts through the slate. The centre (2) of the dyke con- 
sists of a rock Sf homogeneous texture, quartzo-felspathic base, 
and some seattered porphyritic felspar crystals. The sides (¢ g) 
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in contact with thẹ slate (s sf show a rock of apparently simila: 
base, but shèt with long avicular crystals™bfeschorl, the*whole 
rock being of a very dark colour, due probably to the presence 
of wolfram. * o 

Fig, 2 is a section of a very common form of Cornish elvan, 
consisting of alternate laminæ of granite (d d) and ‘‘ schor) rock,” 
that is, rock consisting of schorl and quartz, generally in about 
equal proportions {¢ c). 

These bands are ve#y common in the slates and in the granitic 
bosses. Fyrther, an analysis of a typical ‘‘echor] rock” of this 
class slfowed a silica percentage of 67°6 (wide Judd’s japer, 
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pP. 545), and of a typical granitic hand of 74°8 (De La Beche, 
** Report on Geology of Cornwall, Devon, and West Somer- 
set,” p. 189). It is very doubtful, however, if either of the above 
instances 1s a case of a dyke putting on such differences in 
mineralogical and chemical character in its several parts as to 
amount toa difference of rock species. 

As De La Beche points out, the schorl rock may-be simply a 
granite in which the felspar and mica‘are replaced by -schorl. 
An instance, however, of a rock one may call ‘a dyke within a 
dyke” is the Cligga mass itself, which is nothing but a gigantic 
dyke. De La Beche,’in his work above @ited (p. 164), has 
figured it. The dyke is $o strikingly split into layers as to 





appear stratified, the hard comparatively small-grained layers 
standing out"n bold gelief from the contiguous layers of more 
easily decomposed rock with their large porphyritic fglspar 
crystals. 

Besides the difference in size of the felspat crfstals, the harder 
rock is much @arker in colour (yeing of a red hte) than the 
softer, which is pale pink and in pl&ces whitishe These physical 
differences, however, count for little. in drawing a distinc- 
lion of rock species between the layeys, and I was &gfor- 
tunately unabte to avail myself of*an} published analysesgof the 
different parts, but their superficia] chdracters are so distjnct gis 
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“to render the stratified appearance of the rack very marked at | 
e 


comparatively greft distances from them. 

There is in mamy cases a crack marking the junction of con- 
tiguous layers: BOA R . 

As an illustration of these ‘‘composite ” dykes, I append a 
diagrammatic sketch representing a section of the coast about 
200 or 30Q yards south of the Cligga promontory, which is very 
difficult of approach. b 

A has all the appearance of a bed of#sandstone, e strata 
curved, owing to th® intrusion of the dyke Æ (granigic , C isan 
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ai burrow. As a malter of fact, each is a granitic dyke, 4 

ner grained than Ø, and very like sandstone in all petrological 
features, 

The remarkable fact is the apparent stratification of the beds 
A, which are really hands of several dykes—~a continuation of 
those figured at p. 164 in De La Beche’s book. He does not 
seem to have observed this instance, or at any rate does not 
mention it ; his figure is from the cliff immediately in contact 
with the Cligga promontory, and north of that I have figured. 

Further instamces of this very intéresting kind of composite 
dyke would help in® many cases to unravel the seeming com- 
plexity of such geological features as those I have touched upon 
in Cornwall, Henry E. EDE. 

45 Walker Terrace, Gateshead-on-Tyne, October 4. 
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m Weismannism, 


I NEVER answer teviews, save ino far as they may be mis- 

ee ®ading’ on matters ofdact. As this is the case with “P, Ci M.’s” 

notice of my “Examination of Weismannism” (NATURE, 

November 16), I should like toæay a few words touching the 
more important of such matters. 

It seems that*ineseeking to dd justice to aÑ sides in the heredity 
question, I have been too careless in expressing my own view. 
At all ewents, any one reading the review must gather from it 
that I am a Lamarckian engaged in fighting the theories of Prof. 
Weismann. In the book, however, it is stated that I have beén 
an adherent of the theory of Stirp ever since it was published 
by Mr. Galton in 1875. It is also staled that this theory is, 
in my opinion, identical, as regards all main’principles, with that 
of Germ-plasm in the present phase of its numerous metamor, 
phoses, Therefore, far from fighting the Weismannian theory 

of heredity, I see in all its main features, as it now, stands, a 
‘t ye-publication ” of the one which I have held for close upon 
twenty years, 

It is -further stated that the only points of much secondary 
importance wherein I can perceive the two theories to differ are, 
(a), that while Galton confined himself to publishing a theory 
of Heredity, Wej»mann proceeded to rear upon this basis (z.2., 
the hypothesis of ‘‘continuity ”) a further and elaborate theory 
of orgapic evolution ; and, (4),*that Weismann has not gone so 
far as Galton did in expressly recognisingsthe pcRsibility of an 
occagional transmission of acguired characters, in faint though 
presumably accumulative degrees. @s regards these two points 
of difference, 1 hafe endeavoured to show, (a), that Weismann 
has now hifnself withdrawn pearly all his prefions generalisa- 
tions with regaed to organ evolution, while largely modifying 
his theory of heredity ; and, (4), that he has only to expand cer- 
taiw hints which he hgs already given—and which, if expanded, 
would entail much less modffication of his origirfal system than 
thosewhich he has now inadgin other parts thereof—in order as 
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fully to recognise as Galton did the possibly occaSional trans- 
mission of acquired characters. % ° ' 

Hence, such opposition as I have found any regson to expuess 
with regard to Weismann’s system in the latet phase of its 
development arisgs, 4lmost exclusively, aga:gst the inordinately 
speculative character Sf his method. The history of science 
furnishes no approach to sucha dispropprtion between deduction 
and induction, 

Thus it seems to me that any writer on Weismannism who 
aims at impartiality m@st fail in his aim, if he does not give due 
prominence to this the most distinctive feature oF Weismann’s 
method. And, unless the reviewé@r is prepared to defend such 
a method as scientific, he has no reason to quarrel with what 
he calls my ‘‘ hard words,” sinee they all have referenc® to 
it? and are statements, not of opinions, but of facts. 

On the other hand, I have endeavoured by ‘‘soft words” 
to fully recognise the great merit of Weismann’s work in con- 
stituting the heredity question one of world-wide interest. And 
any bias that I may have with regard to bis question is as: 
suredly on the side of ‘‘continuily,” although I ‘cannot hold 
that the subordinate question is closed—z.¢., as to whether such 
continuity can never, under any circumstances or in any degrees, 
be interrupted. GEORGE J. ROMANES, 

Hyères, November 20. 





* 
Correlation of Solar and Magnetic Phenomena, 


` + 

Mr. ELLIS, in his letter (NatURE, Novémber 9), has dis- 
cussed the coincidence between Carrington’s observationeof ‘a 
solay outburst in 1859 and the magnetic movements observed at 
Kew and Greenwich. He comes to the conclusion that the dis- 
turbance. of the magnets corresponding to this outhurst was 
small, and that, although many greater magnetic movements 
have occurred since, no corresponding manifestation has been 
seen, although the sun has been so closely watched. 

He appears to have overlooked an observation made at» Sher- 
man, by Prof. Young, which shows a very striking series of 
coincidences, and which is described in his work, ‘The Sun” 
(p. 156), in the following words :—‘‘On August 3, 1872, the 
chromosphere i the neighbourhood of a sun-spot, which was 
just coming into view around the edge of the sun, was greatly 
disturbed on several occasions during the foreno@n. Jets of 
luminous matter of intense brilliance were projected, and the 
dark lines of the spectrum were reversed by hundreds for a few 
minutes at a time. There were the especially notable 
paroxysms at 8.45, 10.30, and Im50 a.ma, local time, At 
dinner the photographer of thg party, who w&s making our 
magneti@observations, told*me, before knowing anything about 
what I had been observing, that he had been obliged to give up 
work, his magnet having swung clear off the Scale. Two days 
later the spot had come round the edge of the limb. On the 
morning of Auguste), I began observations at 6.40, and foreabout 
an hour witnessed some ofthe most remarkable phenomena I 
have ever seen.” The hydrogen lines, with many others, were 
brilliantly reversed in the spectrum of the nwcleus, and at one 
point in the penumbra the C line sent out what looked like a 
blow pépe jet, projecting toward the upper end of the spectrum, 
and indicating a motion along the line of gight of*about 120 


miles per second. ‘The motion would die gut and be renewed ` 


again at intervals of a mimute or two. .. 
ceased before eight o’clock, and was not renewed that forenoon. 
On writing to England, I received from Greenwich and Stony- 
hurst, through the kindness of Sir G. B. Airy and Rev, S. J. 
Perry, copies of the photographic magnetic records for those 
two days. .... On August 3, which was a day of general 
magnetic disturbance, the paroxysms I noticed at Sherman were 
accompanied by peculiar twitches of the magnet in England. 
Again, August 5 was a quiet day, magnetically speaking, but 
just during that hour, when the sun-spot was aclive, the magnet 
shivered and trembled. So far as appears, too, the magnetic 
action ef the sun was instantaneous. After making allowance 
for longitud@ the magnetic disturbance in England was strictly 
simultaneous, so far as can be judged, with the spectroscopic 
disturbance seen on the Rocky Mountains.” 

. These obSrvations of Prof. Youmg’s seem to invalidate Mr. 
Ellis’s statement that ‘no second occurrence similargo that of 
1859 has come to light,” and that although@there undoul&edly 
exists a relation between sun-spo's and magnetism, ‘‘it h& not 
yet been found possible to trace direct correspondence in details.” 

Cambridge, November 12. A. R HINKS., 
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THE cifcumstances spokeg@of by Prof. Young, as alluded 
tg in the accompanying letter, tell of special solar activity at the 
time of magnetic disturbance, observed solar paroxysms 
occurring apparegtly in gurrespondence with magnetic move 
ments ; but the qyes ion whether defifiite connection exists, is 
the really critical point, as in the ‘Carrington observation of 
1859, Prof. Young himself says ("The Sun,” p. 159) :—'' So 
far as appears, the magnetic action of the sun was instantaneous. 
After making allowance for longitude, the magnetic disturbance 
in England® was strictly ‘simultaneous, so far as can be judged, 
with the spectroscopic distutbance seen on the Rocky Moun- 
tains,” (The italics are mine.) Without being over-critical, it 
nmy be remarked that éhe terms “instantaneous” and 
tt strictly simultaneous” are somewhat strong, in the circim- 
stances of the case. 

Feeling that too much importance had been hy various writers 
attached to the Carrington observation, I may have been led to 
the expression of g too prorisunced opinion thereon, Rather it 
might be said that direct connection is not proved, It is to be 
remembered that the cases of recorded occurrence together of 
solar and magnetic phenomena are few, whilst solar change (such 
as is sometimes actually observed,@or as is remagked in the 
changed solar appearance from day to day) without magnetic 
action, and very frequently magnetic action without recorded solar 

echange, both occur in greater’ degree than, on the supposition 
of dirgct connegtion betweeh the two tlasses of phenomena, 
would be expested. Pru&°Young, indeed, further says :— 
s No two or three coincidences such as have been adduced are 
sufficient to establish the doctrine of the sun’s immediate 
magnetic action upon the earth, but they make it so far probable 

‘as to warrant a careful investigation of the matter—an investi- 
gation, however, which is not easy, since it implies a practi- 
cally continuous watch of the solar surface.” One main difi- 
culiy is here pointed out. Continuous magnetic registration is 
easily maintained, but how far the observation of solar change 
is adequate (in spite of the numbers of observers) for the 
purposes of such an inquiry if possibly somewhat doubtful, The 
problem ofa sufficiently comprehensive and satisfactory com- 
parison of the irregularities in solar and magnetic changes is 
evidently one of very considerable difficulty. 

Greenwieh, November I4. WILLIAM ELLIS. 


Artifital Amebe and Protoplasm, 


‘I REVIEWED in Nagrure, No, 1291, Prof. Biitschli’s recently 
published work% Mikroskopische Schäume und das Proto- 
plasma.” Tħe book is distipctly polemical, and on pages 5 
and 6 the author refers to his oWn, and his collefue Prof. 
Quincke’s work, and states, his indebtedness to the latter’s in- 
vestigation upon physical emulsions, but accuses him of having 
adopted his own vw as to the structuve of protoplasm, and that 
witheut acknowledgment. =. 

t Ich habe Herrn Collegen Quinche, bevor er seine Hypothese 
der Plasmabewegungen veröffentlichte, mehrfach meine Ansicht 
ueber die wahrseheinliche Structur dieser Substanz gesprächs- 
weise mitgetheilt und betont, dass gewisse Eigenschaften des 
Plasmas wohl mit dieser Bau direct zusammenbängen éiirften. 
Quincke hht in seiger Mittheilung von 1888 das Plasma noch als 
einfache Flüssigkeit behandelt, von einer Schaumstructur 


desselben nirgend® gesprocheń ; wenn er später (1889), nach. j; 


Veröffentlichung meines ersten Berichtes (1889) die Schaum- 
structur betont, so kann ich darin nur den Einfluss meiner 
Erfahrungen erkennen, auch wenn er derselben in dieser Publi- 
cation, welche über das Plasma und seine Bewegungser- 
scheinungen handelt, nirgends gedenkt.” 

(Trans.)}—In the course of conversation, and before he pub- 
lished his hypothesis of protoplasmic movement, I frequently 
mentioned my view as to the probable structure of this substance 
to my colleague Quincke, and I emphasised the probability of a 
direct relation between certain properties of the plasma and 
this structure. In his note of 1888 Quincke still treated the 
plasma as a simple fuid, and nowhere made mention of the 
foam-like structure. When, later on, in-1889, after the publica- 
tion of my first report, he emphasises the foam structure, I can- 
not but recognise the influence of my own experi@nces, though 
he makegno mention of them in this publication, which treats 
of the plasma and@f the phenomena of its movement. 
© If NATURE, No. 1253, a letter appeared from Prof. Qiincke, 
stating that he ‘‘was the first to point to the foamy nature of 

_pgotoplasm, which was later on further investigated by Prof. 
Bütschli,” 
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Prof. Quficke is evidently annoyed that his prior claim to the 
discovery, if di-covery it De, was not made lear by meein the 
review. But mysduty as a reviewer was with Prof, Bütschli, 
whose views as to the foamy nature of protoplasm I sketched to 
the best of my ability, and I ventured to crilicise them ad- 
versely, If Prof. Biitschli was not the first to describe the 
foamy nature of protoplasm, and if he was anticipated by Prof, 
Quincke, then it is the latter’s duty, not mine, to make this 
clear, „I qould not possibly be expected to deal with such a 
controversy in a review, for such an extended historical inquiry 
as this would imply, would hardly haee bra, loradilagee oe 

As Prof. Bütschli distinctly states’ that before 1889 Prof. 
Quincke looked upon protoplasm as a simple fluid, the latter, 
in order jo establish his position, bas only to send definite 
quotations from one of his publications prior to this date, in 
which it is clear that the foamy .nature of protoplasm was de- 
scribed by him. a s 

I scarcely think that Prof. Quincke can himself have read my 
review, for had he*’done so Re would hardly have accused me of 
slighting his well-known and valued scientific work. Prof. 
Quincke charges me-with calling “ his investigations ” ‘‘toys for 
‘the physicist.” I never referred to him at all in this connection, 
but spoke definitely of the preparations of foam as manufactured 
by Prof. Bütschli. I moreover would point out to Prof. Quincke 
that we cannot compare an ‘ investigation” with” ‘‘toy,” for 
one is an actécz, the other a Aing. = 

I regret exceedingly that the * Q” in Prof, Quincke®% name 
appeared as ‘‘N,” and taketo myself the sole responsibility. I 
write the capital * Q” not unlike an “N,” and omitted to Mabice 
the mistake in the proofs, JOHN BERRY HAYCRAFT, 

Physiological Laboratory, University College, Cardiff. 





THE ROYAL SOCIETY CLUB. 


"THERE are not many social institutions which can 

point to an antiquity of a century and a half, and 
this is what the Royal Society Club was able to celebrate 
on Thursday, the 16th instant. 

The club is almost, if not quite, the oldest club in 
existence. The Dilettanti Society, which was founded a 
year earlier, in 1742, is not a club, and has, from the first, 
imposed a fine on any of its members who should apply 
that designation to it. e i 

The Royal Society Cl@b was formalfy inaugurated on 
October 27, 1743, but its very act of mauguration’ recoge» 
nises the existence of a still earlier body. This 
‘Memorandum of Associ&tion” is headed as follows : 
“Rules and Orders to be (bserved by the Thursday’s 
Club, called the Royal Philosophers.” 

‘We hear of theVirtuoso’s Club, meeting on Thyrsdays, 
among the clubs of London in 1709, and in the year 1742 
the club was described by Hutton as “ Igr. Halley’s Club.” 
It is possible that the inauguralemeeting of October 27, 
1743, may have been the reorganisation of the club after 
Dr. Halley’s death in the previous year. 

The title of “ Royal Philosophers” lasted till 1786, when 
the dinner bills were charged to “the Royals.” The full 
title Royal Society Club was adopted later. 

The history of the club was drawn up in 1860 by 
Admiral W. H. Smyth, and privately printed, under the 
title of the “ Rise and Progress of the Ryal Society 
Club.” Many interesting particulars may be gathered 
from this compilation. a 

At the very first, Fellawship of the Sdciety was not a 
necessary condition of membership of the club, ag it now 
isi. Mr. Cflebrooke, who was treasurer of the club in 
1743, was not elected into the, Royal Society till 17 95. 

‘The meetings were et first held at the, Mitre Tavern 
in Fleet Street, for forty years from®1743. ẹ The club 
then moved to the “Crown amd Anchor ” in the Strand, 
where it remained until: 1848, when it went to the Free- 
masons’ Tavern. On the removal of the Society toBur- 
lington House in 1857, the club folloWed it westwards to 
the Thatched House Tavern, eand subsequently to 
Williss Rooms. On the finafclosifig of the lastenamed 
ad s 3 ” 2 s e e 
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establispment, im 889, the club migrated. te Limmer’s 
Hotel, where it now meets., 

As the club grew older, the prite of its dinners grew 
with it, from ‘Sone shilling and sixpence, for eating,” in 
1743, tq ten shillings in 1843, at which latter price it has 
remained,ever since. The time of dinner has also changed 
first from 1 o’clock to 2, and then syccessively to 3, 4, 
43, 5, 54, 6, and 63, the time of serving now. 

The bill of fare for the commemorative dénner last 
Thursday was copied, spelling and all, from the earliest 
menu preservedethat df March 28, 1748, and the price to 
the members was 1s. 6d., the same as in the earliest days 
of the club. 

The bill of fare was as follows :— 2 

Two dishes Fresh Salmon, Lobster Sauce. 

Cod’s Head. 

Pidggon Pye. l 

Calve’s He&d. , 

Bacon and Greens. 
Fillett of Veal. -è 
Chine of Pork, 
Plumb Pudding. 
Apple Custard, 
e >è Sutter and Cheese. 

The members are indebted to the managers of 
Limmtr’s Hotel for the readiness with which they 
entered into the®project of reproducing a dinner on the 
anent model. 

As the month was November, salmon was not to be 
had, so that other fish was substituted. An important 
addition was made to the mezu, for a-haunch of venison 
was presented to the club by one of its members. 

In early days whole bucks, haunches. of venison, 
turtles, and barons of beef were not unfrequently pre- 
sented, the donors being in each case elected.honorary 
members for the then current session. , . 

These contributions became rather inconvenient, and 
on July 29, 1779, it was “‘resolved that no person in 
future be admitted a member of this Society in conse- 
quence of any present he shall make to it?” ` : 

The club consists of fifty ordinary members, and this 
number is increaged by ex oficio members (present or past 
office-bearers in dhe Royal Sgciety) and by a few 
hongrasy (octogenarian) and supernumerary members, 
Of these 
forty-four were present on the 16th, with twenty-three 
guests, making a total of sixty-seven. 

From the eapliest times eath membes of the club has 
had the privilege of bringing one guest with him, the 
Presidemt for the day being not limited to one. This 
practice of bringing guests has been generally carried 
out,and £ study df the list of visitors given in Admiral 
Smyth’s “History” shéws that many of the leaders of 
European science have at various times entered their 
names in the-club records. Berzelius, Cuvier, Gay- 
Lussac, Linnzus, and Volta were guests of which any 
club may justly be proud. į 

We may also fairly assert, in conclusion, that since the 
middle of the last century, there are but few names really 
prominent in, Britieh science which do not appear in the 
list of ordinary members of the Royal Society Club 
at some time of its existence. , 
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THE DE MORGAN MEDAL; 


* 

Nees duty has this year devolved upon the Council of 

_@making the fourth biennial award of the medal 
which was instétuted in. memory®of our first President, 
the distinguished logician and mathematiaian, Augustus 
De Morgan. „In making “their award, the Council are 
not restricted in their choice to mathematicians of this 
cougtry, or to the recognition of excellence in any 


+ 
a aoe se London Mathematical Soclelyi on the ‘occasion of the 
sentation of the De Morga ; 7e 18 ider 
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particular branch of mathematical science." It will 
scarcely, however, be imputed to themethat they haye 
been influenced by feelings of patriotism rather than by 
gcientific impartiality in having selected gs the first three 
recipients of the med&l, Prof. Cayley, Peof. Sylvester, and 
Lord Rayleigh. The position of taose eminent mathe- 
maticians suffers no depreciation, if our survey is ex-' 
tended beyond the borders of our own country. On the 
other hand we shall, I think, be equally esempt from 
adverse criticism in the choicegve have this year made 
of Felix Klein, Professor of Mathematics in the Univer- 
sity of Gottingen, as the nex recipient of the honour 
witich we are privileged to confer. ° ` 

Prof. Klein, who has for many years been enrolled in 
our books as an honorary member of our Society, has 
attained the highest distinction as a mathematician. In 
estimating the value of his work, a mereeconsideration ofi. 
the advance due to him in our knowledge of the details 
of special subjects would,be sufficient to place him in the 
first rank; the wide influence of his work must be. 
apparent ®© anyone who studies the memoirs of writers, 
of whatever country, on those subjects to, which he has 
set his hand. Let mein particular refer to his contribu» 
tions to the geometry of @omplexes,,and to, non- 
Euclidean geometry, to his fxyemoirs om the theory of 
equations, on the transformation of elliptic functigns, 
on the general theory of functions, especially in 
exposition and development of Riemann’s theory, to his 
discussion of Riemann’s surfaces, and, in more recent 
times, his researches on Abelian and Hyperelliptic 
functions, to his treatment of the polyhedral functions, 
automorphic functions, and of the elliptic Modular 
functions, the last of which is expounded in the treatise 
by Fricke on the subject. On@ must not forget to record 
the fact that his important memoir on the transformation' 
of elliptic functions in the Mathematische Annalen, vol. 
xiv., was preceded by a communication made to. our 
Society in 1878; Prof. Klein thus doing us the honour of 
indicating in advance the principal results he had ob- 
tained (Proceedings, volix. p. 23). 

But, in the necessarily brief remarles to which I must 
limit myself this evening, to indieate Profe Klein’s claims 
to distinction by dwelling upan individual subjects which 
he has teated, would, I think, be wanting in perspective 
and proportion. Great as is thesreputation which he has 
acquired in connection with particujer branches of 
mathematical research, that which would seem to bẹ his 
especial merit is the comprehensiveness of his view, and 
the uniformity of his treatment. For him the study of 
one of his special subjects is the study of all; the 
binding influence b-ing the theory of discrete groups, a 
theoryehe has made his own. With this unity of concep- 
tion he combines a great power of simple, eleBant, and 
interesting expression. The expositions of his method 
contained in his early “ Gomparative Review of Recent 
Researches in Geometry,” and his more recent “ Lectures 
on the Icosahedron,” in which the formal identity of 
investigations apparently the most diverse is made 
apparent, belong to the romance of mathematics. The 
important influence which his mode of investigation has 
had and is dgstined to have on the progress of the 
higher mathematics, the encouragement of largenes8$ of 
view, rather than the elaboration of minutiz, and the 
stimulating influence he exercises upon pupils who now 
hold pgsitions of eminence in Germany, must take a 
foremost place among the grounds upon which we honour 
Prof. Felix Klein to-day by the award to him of the De 


Morgan Medal. 
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THE agricultural exhibit of Sir John Lawes and Sir Henry 
Gilbert at Chicago appears to have been much appreciated by 
our American cousins, - The Association of American Agri- 
° 


ad e i 
NOVEMBER,23: 1893] a 


PEIEE 

» 
cultural Golleges and ETEN Stations have passed a 
special resolution expressing the valuethey attach to the exhibit, 
and the Director-General of the Exposition has forwarded 


the same to Englagd, with the added thattkseof the Exposition® 


for ‘‘the great bereft done, to American agriculture by this 
excellent and instructiv@exhibit.” 


A PASTEUR Institute has been openegl in New York, with 
Dr. Paul Gilsier as its direttor. 


M. O. CALLANDREAU, of the Paris Observatory, has been 
appointed Professor of Astrogomy at,the École Polytechnique. 
¢ 


Dr, TREADWELL*has been appointed Professor of Analytical 
Chemistry in the University of Zurich. 


Dr. A. K. E. BALDAMUs, known for his work in connection 
with ornithology, deed on October 30, at the age of eighty-two. 


Mr, J. BAILEY DENTON, whose name has Jong been known 
to agriculturists and civil engineers, died on November 19, at 
Stevenage, Herts, in his seventy- -ninth year. 


WE regret to announce the death, at the age of eighty-one, 
of M. Chambrelent, a membeg of the Ruzal Economy Section 
of the Paris Academy of Scienees, 


Mh, WILLI DINNING, of Newcastle, a lover of natural 
science and a promoter of its interests, died on November 13. 
Shortly before his death, he offered his collection of fossils 
from the coal measures to the Newcastle Natural History 
Society, on the condition thet the society would provide cases 
to properly exhibit it and the collection already existing in the 
local museum, The society was without the necessary means, 
ebut Lord Armstrong has promised to contribute a sum of £1500 
for this purpose. Mr, Dinning was an engineer by profession, 
but all his leisure was devoted to scientific pursuits. His death 
will be greatly felt in local circles. 


It is reported that a severe shock of earthquake was ex- 
perienced on Novémber 17 in Kashan, Western Asia, a large 
part of the town beinggdestroyed. Great damage was also 
done at Samarcandge ° 


MR. LLOYD BOZWARD; Worteste® informs us that®n No- 
vember 17 a fine showerof Leonid meteors was seen throughout 
@ the night. The megeors are said to have been so numerous 
that several persons unacquainted with their nature mistook the 
display for an exhibition of fireworks, | 


Tue Swiney prize of a cup, value 7 roo, and money to the 
same amount, to thè author of the best published work on 
jurisprudence, will be awarded by the Society of Arts an@the 
College of P&ysiciansin January next. The prize is awarded 
every fifth year, the recipient in 1889 being Dr. C. Meymott 
Tidy, for his work entitled ‘‘ Legal Medicine.” 


Ar the beginning of next yegr the first number of an ‘ Index 


der gesamten chemischen Litteratur” will be ‘published by’ 


H. Bechhold, Frankfort. The index will appear monthly, and 


after the end of each year an index comprising all the papers. 


published during the year in pure and applied chemistry will 
be issu€d. The editor of the forthcoming publication is Dr. 
Julius Ephraim. 


Messrs. W. H, Atter. AND Co. have in Arenao a series 


of volumes founded upon Jardine’s Naturalist’s Librfry. The 
editor of the series, Dr. Bowdler Sharpe, will undertake several 
of the ornithological volumes. The authors of otheg sections 
are Mr. R. Lydekker (Mammalia) Mr. H. O. Forbes 
(Mammalia aid Birds, Mr. W. R. Ogilvie Grant (Birds), Mr. 
W. @. l@irby (Insects), Prof. R. H. Traquair, F.R.S. (Fishes), 
The first volumes Will be issued early in 1894, and will consist 
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by H. O. Forbes; and Butterflies (with special r refrence to 


British species), y W., Fe Kirpy. 


We have previously referred to the fact that on the first of 
this month Italy adopted the time of Central Europe. “All the 
Italian time-tables have, by order of the Minister of Public 
Works, been prinfed evith the hours marked up to twenty-four 
from midnight to midnight, Therailway cl&cks have also been 
modified, and the hours from 13 to 24 printed in red Arabic 
characters in a circle interior to the ol@ one. elt may be well to 
remember that at the Paris Exhibition in 1867, Sig. G. Jervis, 
the Keeper of the Royal Industrial Museum of Turin, exhibited 
a clock fac having a double series of hours, the higher numbers 


being placed on the exterior circle on account of the greater, 


space there available. He also exhibited a tinfe-table drawn 
up on the 24-hour plan, and posSessing many advantages over 
those in use even at the present time. Mr. Jervis has thus had 
the satisfactian of seeing the adoption of the improved clock- 
dial and the 24-hour time-table, proposed by him nearly a third 
of a century ago. 


DURING the past week this country has experienced some of 
the most destructive, if not the most violent storms thatehave 
occurred for some years, The reports received by the Meteoro- 
logical Office on Thursday morning, the 16th instant, sho 
that a deep disturbance was approaching our shores, and storm 
signals were hoisted on our coasts, On the afternoon of that day 
the storm broke with great violence over the west of Ireland, 
the direction of the wind being south-easterly with a moderately 
high temperature, while the barometer was below 29 5 inches. 
The centre of the storm passed across England and Scotland, 
taking the ‘ordinary north-easterly course, and by 6 p.m. on 
Friday it lay off the extreme north-east coast of Scotland, and 
the barometér had fallen to 28°5 inches ; the wind, as usual in 
the rear of storms, shifted to the north-westward, causing a 
sudden fall of temperature with heavy snow and hail in many 
places. At this point the track of the disturbance took a 
very unusual direction, and during Friday gight the centre 
moved quickly to the southgeastward downethe North Sea, 


and at 8 a.m. on Saturday, the 18th instant, the centfe ay oy 


off the north-east coast of England, while the pressure rose 
rapidly over the western portion 9f the kingdom, causing steeper 
gradients and bitter northerly angl north-easterly winds. The 
storm first broke over London and the southern parts of the 
country on Saturday afternoon, and blew in terrific squallseluring . 
the whole of Saturday night, the centre again resuming an 
easterly course across the North Sea to the Mutch and North 
German coasts. The greatest strength Of the wind appears to 
have been experienced near Holyhead, where the force on 
Saturday morning was reported as 12 of the Beaufort scale, 
while force 11 was reported from Wick and Scilly. In the 
neighbourhood of London the heaviest gusts were experienced 
in the early part of Saturday evening; the anemometer at 
Greenwich recorded a pressure of 17 pounds op. the quare foot 
at about 6 p.m. On Sunday and Monday the wind force was 
still high in the south-east of England, as well as in the English 
Channel, and a very high sea was running on ous coasts. The 
storms were also very violent oh the other side of the Channel, 
and were accompanied by heavy falls of snow in many pafts of 


the Continent. . o 


Tue Pilot Chart of the Nofth Atlantic Ogean sifows that the 


first half of Octobee was marked by much bad weather‘north of 
latitude 45° between Newfoundland anf the British*Isles. One 
of the storms caused immense loss of life and property m,- 
Louisiana, owing to a tidal wave eacronching over the loy- 
lying lands. 


of British Bird% vol. i., by Dr. R. Bowdler Sharpe ; Monkeys, | the actual weather conditions between the*23rd and 28 of 
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Angust ‘okt, west of longitude 50° W, During this*period two: 
‘severe Storms occurred ; ; the first strug the coast in the vicinity 
of New York, where much damage was done“%o shipping, the” 
second struck the coast near Savannah, and occasioned frightful 
loss of lifeealong the coasts of South Carolina and Georgia, the 
‘barometer falling to 28°29 inches at 6 a.m. on@ugust 28.. This 
‘was the storm refegred to in our issues of 31st’ August and 
7th September. © ¢ 


THE annual m@eting 8f the Royal Geological Society of 
‘Cornwall was held at Penzance on -November 10, when the 
president, Mr. Howard Fox, delivered an address, in which he 
reviewed the past history of the society. In the course of his 
yemarks, he said that the rocks of West Cornwall had been 
subjected to precisely the same conditions as those of Moffat 
and Girvan, in South Scotland, described by Prof. Lapworth. 
They show, in fact, a repetition of the same phenomena, 


-except that as yet no band of fossiliferous rock ,characteristic of 


a special geological zone has been discovered as a horizon of 
reference. It is, therefore, worth consideration whether the radio- 
‘larian chertspf Myllion Island, described in the Quarterly Your- 
wal of the Geologic: Society for this year, will not answer the same 
purpo$e, The Mullion Island cherts consist of easily-recog- 
nised,bands of m@stly black flint-like rock, generally reticulated 

thin but conspicuous white quartz veins. They are 
extremely hard and resistant of both atmospheric and subter- 
‘ranean agents of destruction. They are of sufficient thick- 
ness to form a distinctly marked feature in the ascending 
sequence, and having been originally deposited on the floor of 


-a deep ocean as radiolarian ooze, they necessarily occupy a 


wide horizontal extent of country. They occur in distinct 
‘bands, mostly in shales or crushed dark slates ; they break with 


-a conchoidal fractufe, and when sheared or impure- the micro- 


scope can generally determine their nature. The fossils are 
radiolarian deep-sea forms like those of the present day. 
Messrs. Teall and Lapworth have traced these cherts with Mr. 
Fox for 800 yards in the cliffs and on the foreshore north of 
Porthallow-in-Mencage, and during the past summer they 
have been tracetl at intervalsethrough the parishes of 
Pebbles have been found on 
the north coast, which under the microscope show radiolaria 
with their structure still visibl, but the parent rock has not 
yet been, founded siéu. Ie will therefore be agrecd that 
these cherts most certainly should be traced wherever they 
-appeatin Cornwall. Their age is undoubtedly Ordovician, 
yet the precise ¿ zone to which they belong can only be 
determined by dlscoverjng some typical fossils in the shales 
and slates associated with them, In South Scotland officers of 
the geological survey have recently traced such cherts with 
radiolaria from sea to sea just beneath the Llandeilo rocks, 
fixing horizons exactly. The cherts in Cornwall, possibly of 
the same age, and certainly of the same character,eare equally 
‘promising in the midst of the entangled rocks around, to form 
the datum line, awclue to the succession, 


A COLLECTION of land and marine shells of the Gala pago 
Islands was mgde during the*voyage of the U.S. Fish Com- 
mission steamer Albatross in 1697-88. A report on this 
mollusc fauna, prepared by Dr. R. E. C, Stearns, has recently 
begn issued from the U.S. National Museum. It is not an 
exhaustive review of the ‘Collection, but includes the principal 
collectiogs previbusly made, and also a few notes of interest. 
The extreme tenacity of dife of land snail§ in every stage of 
growth is well known. Dr, Stearns gives the following instances 
tpt came under his own observation :—‘'In December, 186s, 
the Stearns collection, *how in the National Museum, was en- 


e viched by the acquisition of several examples of Helix Veatchii, 


Ae now regarded as a variety of Æ. axolata, ag were 
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collected by Dr. Veatch on Cewos or Cedros Island off the 
coast of Lower Çalifornia in 1859. The specimens were given 
by Dr, Veatch to Thomas Bridges, and upon the death of the 
Miter came into emy possession with the gemainder of the 
Bridges shells. One day, upon a careful examination, I 
discovered that one of the specimens waf apparently still alive, 
and placed it in a box of moist earth; after a while it protruded 
its body from the shefi and commenced moving about, and 
seemed to be no worse for its long fast of at least sie years, H, 
Veatchti, it will be observed, beat the time of the famous British 
Museum example of H. agsertorug:, which lived without {god 
within a few days of four years, In Marche1873, Prof. George 
Davidson, of the United States Coast Survey, while at San Jose 
del Cabo, Lower California, collected a number of specimens of 
Bulimus pallidior, and subsequently gave me a part of them, 
which I put ina box, where they remained” undisturbed until 
June 23, 1875, when they were placed in a glass jar with some ' 
chick-weed and a small quantity of tepid water. They soon 
woke up afid began to mofe about apparently as vigorous as 
ever after their long nap of two years, two months, and sixieen 
days,” 


e 

THE delicacy of the sense of caste among “Indians leas been 
tested by Mr. E. H. S. Bailey, and the results compared with 
those obtained from whites (Xazsas University QuarRrly). 
The method of testing was by solutions of different strengths, 
the substances ‘quinine sulphate (bitter), sulphuric acid (sour), 
bicarbonate of soda (alkaline), cane sugar (sweet), and common 
salt (salt) being selected as representing classes of the common 
familiar substances most likely to be recognised. The only one 
of these that experience has shown is not familiar is the alkaline ` 
taste. From an examination of the results it appears that the 
order of delicacy is about the same for the two races. By this 
it is meant that the smallest proportion of quinine was detected ; 
acid solutions come next in the order of action ugon the organ 
of taste, and then salt. In the case of whites, sweet solutions 
were more detectable than alkaline ones, but the reverse was 
the case with the Indian® This does net count for much, how- 
ever, as the Indians had great *difficultfs in, distinguishing 
betwee® the alkaline an@-sal®@solutions. As might have been 
expected, the ability to detect the’ different substances when 
they are in very dilute solution is fess in the Indians than in the 
whites. The males of*both races are able to detect a smaller 
quantity of salt than the females, but in all other c&ses the 
females appear to have the more delicate organ of taste. 


THE question as to whether gases are capable of emitting heat 
has ®een investigated by many physicists, most of whom have 
come to the conclusion that the characteristic spe@lra of. glow- 
ing gases are chiefly, if not solely, due to gome chemical action 
going on within the gas.” Hittorf heated air in platinum tubes 
a few centimetres long over a Bunsen, and Siemens treated air, 
carbonic acid, and steam in a Similar manner, using longer 
tubes and higher temperatures. Both were unable to discover 
any radiation by the gases when thus simply heated, and 
Pringsheim, after more recent work, came to the conclusion that 
emission spectra cannot be obtained by simple heating. eMr, F 
Paschen has, however, quiet recently (Wied. Aun. No. 11) 
succeeded in discovering and mapping such spectra by a modi- 
fication of Tyndall’s experiment with gases rising from an in- 

é 
candescent’ body, substituting the bolometer for Tyndall’s 
thermopile. The hot body employed was a spiral band of 
platinum forming a narrow tube which was heated by passing 
an electric current through the platinum. The gages were sent 
through this spiral, and thus acquired #temperature of about 
1000° C. The temperature was measured by means Of a 
platinum : platinum-rhodium thermocouple with an excessively 
small junction. The spectrum was formed by a Huorspar prism 
v 
° z e 
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and two concave mirrors, adjugtable automatically to minimum 
deviation for any wave-length. The gases examined were air, 
oxygen, carbon dioxide, and steame Only the last two gave 
positive results, sgme smal] deflection in Theefirst two being due 
to slight traces of msoisture. Carbonic acid showed a very sharp 





maximum far in the i@fra-red. The bolometer strip was too. 


broad to determine whether it was a line ora band, but it is 
most probably a somewhat ill-define@ line. Steam showed 
about eight “maxima, which must be described as bands. A 
comparison of the spectrum Of the Bunsen flame with that of the 
hoj products of combustion arising from it showed that the 
spectra obtained arg similar and of almost equal intensity ;°so 
that it is very probable that the spectra of hot gases are chiefly 
due to temperature, and not to chemical action. A curious 
and hitherto unexplained observation is that of a slight shifting 
of the maxima towàrds the more refrangible end of the spectrum 
when the temperature is lowered. 


To determine correctly the valuesgof the critical constants of 
a substance is a matter of considerable difficulty : the estimation 
of the critical temperature, however, is generally believed to be 
both expeditious and accurafe, The usual method of taking 
an observation of the critical,temperature consists in heating 
the liquid in contact with its $aturated vapour in a closed space 
to a %emperatife above the critical temperature, allowing the 
substance to cool, ani noting the temperature że at which the 
meniscus of the liquid just appears in the misty contents of the 
closed space. Inthe current number of Wiedemann’s Annalen, 
Herr Galitzini gives evidence to show that £, thus determined, 
although it is independent of the amount of substance contained 
in the closed space, is lower (it may be considerably lower) than 
the true critical temperature, Or the temperature at which liquid 
ani saturated vapour have the same density. By very slow and 
regular cooling he also finds that the peculiar misty appearances 
which are usually held to be invariably associated with the 
critical state are not observed. Amongst other conclusions, his 
experiments, which it is to be noted were made on ether, lead 
him to believe that at temperatures @yen considerably higher 
than the critical temperaturë a substance at constant pressure 
may ‘have different densities, @ifferent in some casee to the 
extent of 25 percent. This last result the author attributes to 
the presence of molecular complexes in the substance: if its 
validity is establishe@, it will of course >verthrow the generally 
accepted idea that at any temperature above thé critical tempera- 
ture fora given value of the pressuré there is only one value 


of the volume. í 


AW interesting paper on the various electric wave sygtems 
obtained bygLecher’s method has been communicated to the 
R. Accademia della Scienza di Torino by Signor Mazotto. The 
effect of varying the ngths of the primary and secondary wires, 
and the distance apart of the plates of the condensers, has been 
studied. As an indicator of tke points of maximum difference 
of potential along the wires, the author uses two short wires 
partly coiled round india-rubber tubes, which slide along the 
secondary wires, the ends of the wires being brought to within 
about zem. of each other. If, when the apparatu® is working in 
the dark, the fingers are brought near the platinum tips of these 
wires, two small luminous stars appear at these tips when the 
bridge over the secondary is in the vicinity of a node. When 
at a node these sparks become very conspicuous, ev® without 
the presence of the fingers, This indicator is said to have the 
advantage over the Geissler tube used by Lecher, that it shows 
more distinctly the maxima and minima, is less fatiguing to the 
eyes, and I&s caprigious in its action. The number of nodal 
syseema#formed when, the primary system being kept constant, 
the bridge on the secondary wires is moved to different parts, 
were found ta be more numerous than Lecher’s observations 
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would seer? to indicas, The “ harmonies ® of the fundamental 
system were not the only higher systems tat were préduced, 
it being found possible, by altering the position of the bridges 
to produce any system intermediate between two harmonics 
Tt was also found, when the second bridge was placed at a 
fixed point, that ge nodal systems obtained by moving the first 
bridge were indepenflent, in position and intensity, of the state 
of the,syssem beyond the second ‘ridge. The wave-lengths 
obtained experimentally were compared with those given by 
the formula of Salvioni, and found fo agre® fairly'well. The 
curves obtained by the author, and a full account of his 
method, has been published in the Zéectricéan, vol. xxxii. p. 60. 


THE following translation of a reply given by Prof. Galileo. 
Ferraris to a young lady who asked what el&ctricity was, is 
given by the Avectrician, Brof, Ferraris has conferred a great 
benefit on all those who are supposed to have any knowledge 
of that magic sgience electricity, and are therefore continually 
being asked this question, though whether the reply satisfted the 
questioner is rather doubtful. His reply was :—~‘* Maxwell has. 
demonstrated that luminous vibrations can be nothjng else than — 
periodic variations of electro-magnetic forces ;@Hertz, in proving 
by experiments that electro-magnetic oscillations are prop&gated 
like light, has given an experimental basiseto the thegry of 
Maxwell. This gave birth to the idea that the tumin us 
ether and the seat of electric and magnetic forces are one and 
the same thing. This being established, I can now, my dear 
young lady, reply to the question that you put to me: What is 
electricity ? It is not only the formidable agent which now and 
then shatters and tears the atmosphere, terrifying you with the 
crash of its thunder, but it is also the life-giving agent which 
sends from heaven to earth, with light and heat, the magic of 
colours and the breath of life. It is that*which makes your 
heart beat to the palpitations of the outside world, it is that 
which has the power to transmit to your soul the enchantment 
of a look and the grace of a smile.” 


THE current Comptes Rendus contains an important correction. 
to the numbers given by M Blondlo: for ghe velocity of an 
electric disturbance in high conductivity copper (Comptes Reus, 
October 23). The values were ékpressed in kilometres per 
second instead of thousands of kélometres per second, so each of 
the velocities given in our issueof November 9 (p. 37) must 
be.increased by one tfousand, in order to be correct. * 


A VERY important paper, by Dr. Uschiasky, on the culfivation 
of pathogenic bacteria in media, devoid of all albugninoids, 
appears in the Archives de médecine expérimentale, No, 3, 1893. 
Pathogenic organisms thus grown do not lose their virulent 
properties and, moreover, elaborate toxic substances, for on pass- 
ing the media in which they have been cultivated through a 
Chamberland filter, the filtrate was found to be toxic. In a 
more recent paper, published in the Cestralblatt fiir Bukteriolozie, 
vol. xiv. No. 10, 1393, Dr. Uschinsky states that in order to 
obtain more satisfactory growths of the bactefia in question, he 
has introduced some modifications into the composition of the 
culture medium, which now affouds as suitable a pabulum for 
their cultivation as ordinary bouillon, The following is the 
composition of this non-albuminogs medium :—~Water, [090 ; 
glycerine, 30-48; sodium chloride, 5-7 ; calcium chloride, o'r ; 
magnesium sulphate, 0‘2~0'4; dipoimssium phosphate, 2-28 ; 
ammonium lactate, 6-7 ; sodifm aspartate, 3°4¢ The organisms 
of cholera, diphtharia, tetanus, typhoid and others havfall been 
grown successfully in the above. Te poisonows substances 
elaborated_by bacteria are, therefore, not necessarily due $o 
their decomposition of the albumen gontaineéd in the ordinar} 
culture media employed, but must rathew be regarded as the 
result of synthesis; the materiafs .pr8duced, says e Dr. 
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Uschinsky, belonging i in all probability to re profeid bodies, 
and bearing much resemblance” tq fernaents. 


e 
Dr. USCHINSKY has made a special study of the tetanus 
bacillus When grown in this medium, and has examined in some 
detail the nature of the toxic products thus elaborated. A more 


satisfactory growth of this organism wa® procured by adding. 


from one to two p& cent. of grape-sugar to the sqlution, and 
the anaérobic conditions necessary for its cultivation were 
obtained by pourimg liqui paraffin on the surface. The filtrate 
of such tetanus cullures was about equal in virulence to that 
derived from ordinary broth- cultivations of the bacillus, On the 


other hand, the poisonous properties of the formet were far’ 
POTE easily removed than was the case with the broth-cultures, 


being destroy€d by precipitation with aleohol, and also, fre- 
quently by evaporation 7° vacyp at 33-36° C., this being 
especially the case when the latter was carried out in the 
presence of light. By addition of strong alcohol a precipitate 
was obtained, in which, besides salt, small quantities of 
albuminous bodies were present, as indicated by Millon’s re- 
agent and: {he xanthoproteic reaction. This a was, 
however, withou® any toxic properties. 


THE second edition has been issued of a general guide to 5 the 
hester Museum, by Mr. W. G. Hoyle, Keeper of the 
Museum.. The book should be useful in directing attention to 
the most important specimens, and explaining their character. 
Its value would be ae increased, however, by, the addition 
of an index. 


‘* A BIBLIOGRAPHY of Vertebrate Embryology,” by Mr. C. S. 
Minot, has been published by the Boston Society of Natural Tis- 


- tory. The titles are grouped into subjects, and the Subjects are 


alphabetically arranged, so there is no difficulty in finding the 
oliginal source of any paper, the title of which is known. An 
_index of authors is also given to faciliiate reference. Biological 
investigators will find the bibliography of great assistance, 

THE volume of selections from the philosophical and poetical 
works of Miss Obnstance C. W. Naden, compiled by the Misses 
E.gnd E. Hughes, and published@by Messrs, Bickers and Son,’ 
is one of the daint@est thag we have seen for some time. The 
selections fiom her essay on gnduction and deduction contain 
some remarkably fine expressions, and many other pene of the 
‘book are,of geat interest. ° . 


_ MReP. ANDERSON Gunar s ‘All the Year with Nature ” 
(Smith, Elder, and Co.) contains a number of reprints of articles 
originally contrifuted to various magazines, The author has 
a chatty style, and his’ heterogeneous’ collection will serve to 
while away an hour or two. The connection of many of the 
articles with the seasons is not very apparent, and some of the 
statements are not scientifically accurate, but, taken as a whote, 
the book is well worth reading. 4 


PART I. of the sixth edition of Prof. Michael Foster’s well- 
known “ Text-Book of Physiology” has been published by 
Messrs. Macmillan and Co. It comprises the first book of the 
original volume, and deals with the blood, the tissues of move- 
ment, and the vascular mechanism, A number of important 
modifications have been made fn the section devoted to the 
phenomena and mechanism of the heart- beat, @ut with this ex- 
ception few changes have been introduced. Since the publica- 
tion of the figst edition, seventeengears ago, Prof. Foster’s work 
has beermrecognisell to be the best of its kind, and the issue of a 
new edition shows that if tetains its position as a physiological 
r ‘classic. ” 


J Tue fourth volume pf Alembic Club Reprints, published by 
o Mr. W. F. Clay, Edinburgh, is °before u:. Tt deals with, the 


” foandations of the®mole@ilar theory of gases, and comprises 
° NO. 1256, VOL. 49] : foe 
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papers and extracts of paperseby Dalton, Gay-Lussac, and 
Avogadro. There-is no better way of ‘Studying, the development 
of an idea than by reading such reprints as those issued under 
@he auspices of theeA mbic Club, for they engble the student to 
see the many difficulties that have to be overeome before a theory 
crystallises into shape. We therefore w@lcome this last addition 
to an excellent series of books. 


THE Cambridge University Press has published the first 
volume of the series of manuals of, biological science edited by 
Mr. Arthur E. Shipley. The book to which we refer is 
“Elementary Paleontology,” hye Mr. Ilenry Woods, Ia it 
the author gives a concise account of invertébrate paleontology, 
chiefly considered from a stratizraphical point of view. The 
pian of the book is excellent, the zoulogical features of each 
group being first described, then the genera of importance 
geologically are classified, and with this knowledge the student 
is able to understand the following section dealing with the dis- 
tribution of the group. Igstead of giving archaic illustrations 
of genera, Mr. Woods includes figures required to explain 
structure and terminology. The student will benefit by this 
change. Remarkable pictures of perlectly preserved fossils may 
suit the popular mind, but the student muet study fossils in 
collections, and he needs more d&tailed instruction concerning 
their characteristics, As an introduction td the study of 
paleontology, Mr. Woods’ book is worthy of high praise. 


Nores from the Marine Biological Station, Plymouth.—The 
past week has been one of the s'grmiest of the year, Work 
outside the Sound was quite impossible in our small boats, 
and even within the harbour was attended with difficulties. 
The captures included specimens of the Actinian Cylista 
viduata, and of the Dorididæ Platydoris planata, Afgirus 
punetilucens and the scarlet Rostanga coccinea upon the red in- 
crusting sponge on which it feeds From several hauls of, 
Antedon rosacea a small number of the Polychaze commensal 
Afyzostontum were: obtained. The dogfish in the aquarium 
(Seyllium catulus and canicula) have Fai to breed. 


THE additions to the Zoolozigal Sociewy’s Gardens during 
the past week include a „ Mozambique Monke} (Cercopithecus 
pregerylhrus, &) from East Africa, presented by Mr. Bayes; a 
Rhesus Monkey (Afacacus rhesus 2) from India, presented by 
Mr. C. E. Morres; two ——— Jerboas (%claga jaculus) from 
Persia, presented .by Capt. R./A. Ogilby, F.Z.S.; a Tuatera’ 
Lizard {Sphenodon puncie(us) from New Zealand, presented by 
Mr. Chas. Smith; a Lion (Feis Jeo, 9) from West Africa, an 
American Bison (Bison americanus, 9) fr8m North America, 
depesited ; a Cunning Bassaris (Sassaris astuta) from Mexico, 


purchased, : e 
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OUR ASTRONOMICAL COLUMN. 


MECHANICAL THeorRY oF Comets. — Prof. J. M. 
Schaeberle, in the Astronomical Journal, No, 306, communi- 
cates a “‘preliminary note on a mechanical theory of comets,” this 
being ‘‘a strict] ly logical consequence of the mechanical theory 
of the corona.” The principles which serve as a basig may be 
said very briefly to be the following. Any given solar eruption 
gives rise to both prominences and streams. The ejective force 
being the sime, the mass of a given volume of coronal stream is 
less Shan, that ofa prominence. Assuming mean density of 
coronal stream to be one-seventh of that of accompanying pro- 
minence, the same explosive force which during the last eclipse 
sent promjinences to a height of 80,000 miles, will send coronal 


matter forming the streams to @n infinite distance. Coronal 
streams extend far, then, into Space. g The densest portion 
of the stream is located at the® point of minimum 


velocity, and the coronal streams visible in the Mast fotal 
eclipse were, Prof. Schaeberle says, “according to his 
photographs, ‘apparently most dense in the higher regions, 
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proving that the matter was in rapid movement. The mecha- | ber) for the times of elongation of the fifth satellite give a 
nical theory of comets suppos% coronal streams to issue from | period m, A ‘i e- a 
the sun at all amwgles. These streams will penetrate far into P = qth, 57m, 22'56s. © > ` `a 


space (some crossing one another). The atmosphere of a comet 
on striking these gtreains will in projectPon,be in the form of, 
luminous, nearly cogcentric, arcs, the gfeatest brilliancy being 
near the most advanced gart of each stratum. More than one 
coronal stream will produce in the comet multiple tails, the 
angles between the tails being a function of the velocities of 
motion, and the inclinations of the stre&ms. An examination 
of the cases Where a tail is” turned towards the sun is explained 
by a coronal stream, having a less velocity than that of the 
receding comet, thus producing such a phenomenon the moment 
the’stream is entered. Prof. chaeberle, at the conclusion of 
the papers, refers t@ a satisfactory explanation of the ‘‘ Gegeh- 
schein,” and also to a plausible explanation of the Aurora, both 
based on the coronal streams. 


THe New STAR IN Norma.—When the announcement of 
the discovery of thfs star by Mrs, Fleming reached Prof. F, C. 
Kapteyn, a search was made by him through his manuscript of 
his photographic Durchmusterung for this region, with the result 
{Astronomische Nachrichten, No, 3196) that he found the fol- 
lowing star, which is ‘f wohl fast ohne Zweifel” id@ntical with 
‘Mrs. Fleming’s. Its position is 
ra Phot. Mag. R.A. 1875°0 Decin. 1875'0. 

o 92 15h. 21n® 0.55. e-50°9''7 
The plates whiclt he had ethat contained this part of the 
heavgns were taken in 1887, on June 25, July 25, and August 2; 
and in 1890, on April 29 and May 2. Anu examination of 
these showed that on the first three dates the star was not 


visible, but the last two distinctly indicate it as a star a whole ' 


magnitude brighter than the faintest star ‘on the plate. A com- 
pirison of its brightness With the following three stars in its 
neighbourhood was made. 


. Mag. in 


Phot. Diam, R.A. 18750, . Decin. 1875°0. 
E ® h m s o j 
(o) 9'2 15 20 §1°O —50 21°4 
(6) gr 20 59'0 -215 
(c) 9'r 21 350 94 


The resultseshow that Mrs, Fleming’s star is brighter than 
{a), scarcely dimmer than (4), and a little dimmer than (c). Its 
magnitude then in, July and August, 1887, could not have 
been more than 9'2. è ® 


= è 

THE NATAL @tsERvATORY.—Mr. Nevill, the Government 
Astronomer for Natal, has tẹ wogk under great difficulties. 
‘The grant of £800 per annum, made by the Natal Government 
to the Observatory, is certainly not enough to keep the estab- 
lishment efficient, e When the Observatory was first erected it 
was a substantially Built, rectangular rêd brick edifice, carrying 
a lighf-woodén upper structure, which fornted equatorial and 
transit rooms, but there was only on@ room below, and this: had 
to serve the double purpose of a computing room by day and 
sleeping room by fight. Mr. Nevill has asked the Government 
to give him more accommodation, but his application has not been 
granted, the plea being shortness of funds ; so he has ha@ extra 
rooms built entirelyeat his own expense, and even now the four 
assistants of the Obgervatory work in a room which is nothing 
more than an enclosed verandah. The principal points under in- 
vestigation at the Observatory are: the parallactic inequality in 
the motion of the moon, the lunar diameter, the effects of ira- 
diation and its variations upon the moon’s apparent semi- 
diameter, and lunar libration. 


MAGNITUDE AND POSITION oF T AURIGA,.-——The current 
Comptes Rendus (November 13) contains a nuber of observa- 
tions of Nova Aurigæ, made by M. Bigourdan, at the Paris 
Observatory. The star’s magnitude was compared with that of 
neighbouring stars on October 10 and 12, and on November 8, 
11, and 12. The observations show that from the middle of 
October tu the 8th inst. the light diminished very definitely, and 
afterwards increased, but on the date of the last observation it 
had not attained the magnitude observed on October 10. In 
1892 M. Bigourdan micr@metrically measured the position of 
the Nova ith respect to a neighbouring star, and a repetition of 
his measurements,@after an interval of eighteen months, shows 
Shat ‘ho change of position has taken place. 


PERIOD oF JUPITER’s FIFTH SATELLITE.—Prof, E. E. Bar- 
aard’s new aneasures (Astronomy and Astro-Physics for Novem- 
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The value obtained from his la& year’s value was 
l = 11h, 57m. 23'06s. . 
While Mr. A. Marth, from the same observations, derived a 
period of = = — oe te ae ° 

ê P = 11th, 57m. 21°88s. 
The.new determinatfon falls, as will be noticed, nearly, mid: 
way between the two values quoted, and covérs a period of 743 
revolutions of the satellite. 
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GEOGRAPHICAL NOTES. 


THE fat@ of the Bjorling exploring expedition, concerning the 
safety of which much anxiety has been felt in Sweden, has now 
been ascertained. Messrs. Bjorling and Kalstennius, two younge 
Swedish naturalists, hired a small schooner, the Ripple, at St. 
John’s, in June, 1892, and sęt out*for a collecting trip along the 
west Greenland coast, accompanied by a crew of three men. 
After leaving the Danish settlements on the west coast last 
summer, no further news was received from the expedition, and 
the captains of the whaling vessels at work in Davis Strait this 
summer were specially requested to look for traces of the Ripple 
and her party, Captain McKay, of the Dundee whaler Aurora, 
who returned last week, reports that he visitedsthe Carey Islands 
at the entrance to Smith's Sound on June 17 this yeay, and 
found there the wreck of the Aifp.e, a number of documents, 
and the body of one of the ill-fated crew. Dne of the agpers 
written by Bjorling on August 17, 1892, on which day he Mad 
visited the Carey Islands to get provisions from the cache left by 
Sir George Nares, stated that on leaving the schooner ran aground, 
and the party had to land. A later note, dated October 12, 
shows that they attempted to reach Foulke’s fjord to winter there, 
but alter reaching Northumberland Island circumstances com- 
pelled their return. At the date of writing Hjorling intended 
to start immediately to endeavour to reach the Eskimo settle- 
‘ments at'Cape Faraday or Clarence Head in Elfesmere Land, 
with the hope of returning to Carey Islands by July 1, 1893, to 
meet any whaler. In,case of not finding a vessel he intended 
to push on to the Danish settlement. On receiving this news 
Captain McKay at once headed for Ellesmere Land, but the ice 
closed in, and he. had to turn back. As the provisions would 
only last until January 1, it is to be feared that the whole party 
has perished, unless they were successful in reaching the Eskimo. 
If they did so, and were subsequently able Jo make their way 
to the Danish settlements, there may still be hope, but yogews 
can be received until next summer.e , 


THE Times announces thatthe Peruvian Government has 
awarded a gold medal to Mr. Clements R. Markham, F.R.S., 
‘President of the Royal Geogmphical Society, for the great 
services he has rendered to Peru in elucidating its geography, 
and in giving expression ‘‘ with upright impartiality 4% to the 
facts of its history. - 

Mr. W. H. Cozens-Harpy, who has just returned from a 
summer spent in exploration on the borders of Montenegro 
and Albania, has succeeded in making a number of observations 
of high geographical value. He has been able to lay down on 
ș map for the first time the present frontiers of the principality, 
and from his knowledge of Slavonic languages and the free 
access accorded to him to the Montenegrin archives, he can also 
give a most interesting account of the past changes in the 
boundaries, furnishing, in fact, a chapter in the historical 
geography of the Balkan peninsula. | ° e 


THe Arctic skipper Hans Johannens-en, of Hammerfest, 
Norway, has heard from old Yakutsks that fron the highest 
points of the northern shores of the New SrẸierian Islands a 
lofty land has been discerned to.the north-west, at a distance of 
about fifteen gautical miles. He thinks, therefore, thae should 
Nansen not steer to@’close to the coast, this new land might 
be seen from the masthead. Andshould the state of the ife be 
at all favourable, Nansen®w)ll, in all prokabisity, attempt to 
take up his winter quarters there instead of the New Siberian 
Islands. rie 


® 
FROM a recent number of the Kölnische Zeitung we learn the 
somewhat remarkable, fact that Cologne is the largest chy in 
Germany, taking account of the “red” it covers, Ferlin coming 
only fourth in order, In Cologne, however, only eight per ceng. - 
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“of the area is built upon, the remainder being streets and open 
spaces? , . r e 
Tug Paris Geographical Society hgs awarded the grand prize 
for geographical research to M? Maistre, fomhis great journey 
from the Congo to the Shari. 
FLAMES + 
TH E subject on which I have the hononr to address you this 
. evening is, I am aware, one of the most hackneyed among 
the topics that have served for popular scientific lectures. I can 
only hope that itghas notequite lost its charm. The chemist is 
often twitted with having to deal with mere dead soulless things, 
which at the best only set themselves into angular and unpalpita- 
ting crystals. There may be a certain amount of truthin this, but 
in flames we surely have phenomena of some liveliness. Our 
flame must be fed ; it has its anatomy and varied symmetry ; 
*it is vigorous,emobile, and fleeting. I do not wish to make 
extravagant claims, but I dœ think that one may be excused 
for feeling almost as much intertst in the study of flame 
as, for example, inthe contemplation of the somewhat torpid 
evolutions of an amceba or the circulation of water in a 
sponge. To our guileless ancestors, at any rate, flame was a 
phenomenon of the rarest mystery; unable as they were to 
discriminate between the material and the immaterial, unable 
to track theesolid or liquid fuel to its gaseous end, this radiant 
nothingness call€i flame became to them one of the primary in- 
scrutable, irresolvable things of Nature-—-an all-devouring 
element, often ofgpeculiarly divine significance. i 
essential nature of fame appears to have been discovered 
at the beginning of the seventeenth century by the Belgian, Van 
Helmont. This remarkable man is well known to chemists as 
one of ihe acutest and least superstitious of the whole band of 
alchemists. He was somewhat speculative in the domain of 
physiology, but in chemistry Van Helmont made discoveries of 
fundamental importance. From our immediate point of view, 
one of the most important things he did was to sweep away the 
mystery that had so long attached to the gaseous state of matter. 
In so far as he distinguished between different gases obtained from 
different sources, hë may be said to have been the first to briny 
aériform matter within the range of substantial things that might 
be submitted to experimental investigation. It was in conse- 
quence of this that he was led to the discovery of the nature of 
flame. I will quote the important passage from his writings, 
** But the flame itself, which is nothing but a kindled smoke, 
being enclosed im a. glass in the very instant périsheth into 
nothing. e ' ° 


“hanes Whe flame indeed is the kindled and enlightened smoke of a 
fat 


exhalation ; be itso; bfft as the flame is such and true fire it 
is not another matter, being, kindled and not yet kindled, 
neither doth it difler from itself; but that ight being united in 
its centre, hathcqme upon a fat exhalation which is the same ab 
to be inflamed. 
** Leg two candles be placed which have first burned awhile, 
one indeed being lower than the other by a-span ; but let the 
other be, of a littlg crooked situation ; then let the flame of the 
lower candle be blown gut; whose smoke, as soon as it shall 
touch the flame of the upper candle, behold the ascending smoke 
is enlightened, is burnt up into a smoky or sooty gas, and the 
flame descendeth by the smoke even unto the smoking candle. 
Surely there is there, the producing of a new being, to wit, Sf 
fire, of a flame, or of a connexed light ; yet there is not a pro- 
creation of some new matter or substance. Brie ee 
‘ Wor the fire is a positive artificial death but not a privative 
one, being more than an accident and less than a substance,” 
We can West understand the meaning of this somewhat ora- 
cular statement by repeating Van Helmont’s experiment. We 
take a bundle of lighted tapers so as to yet a large flame, .we 
hold over “if a little crooked situation” another lighted 
taper, and now blow out the lewer flame. We note the ascend- 
ing coMimn of smoke, and observe that when it to@ches the upper 
flame it ignites, and the flame descends several inches through 
the’ smoke ‘to the bundle*of tapers. Flame therefore, says 
Van Helmont® is dugning smoke ; if isnot a new substance nor a 
mere chatce occurrence, but the incandescenee of a vapour or 
smoke that algeady existed. 
Van Helmont only recognised in a vague way the important 
paft played by the atmosphere in the phenomenon. This was 


i An evening discourse fo thè British Association ft the Nottingham 
emeeling, September r5, 283: by Prof. Arthur Smithells. 
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realised much more perfectly soon afterwards by Hooke, who 
speaks of ‘‘that transient shinire body which we call flame” as 
‘nothing but q mixture of air and volatile-siphureous part? of 
dissoluble or combustible bodies which are acting upon each 


ecther whilst they,as@end,” an action so violent, he says, “that 


| 





it imparts such a motiĝn or pulse to the diaphanous parts of the 
air” as was requisite to produce light.» 

Without entering further into early historical details I may 
say that it was only towards the end of last century that the 
essential chemistry of {he phenomenon was fully gxpounded by 
the great Lavoisier. He showed that, as Hooke had surmised, 
flame is the region in which combihation attended by the evolu- 
tion of light takes place between the components of a gaseous 
substance and the oxygentof the dtr. i 

. The next step in the history of our knowfedge of flame brings 
us to the memorable researches of Humphry Davy, whose name 
more than that of any other man is associated with this sub- 
ject. Of Davy’s work I shall have more tō say presently ; but 
at this moment I will only make one allusion to it, an allusion 
which will provide us with a proper starting-point this evening. 
It is interesting to note that Davy’s discoveries concerning 
flame were the consequence and not the cause of the discovery 
of the miwers’ safety-lamp® In this case practical application 
preceded purely scientific discovery. 1 

I need not describe the safety-lamp to you in Nottingham, 
where it has recently received sugh important improvements At 
the hands of Prof. Clowes. When the lam§ is placed in an 


| explosive mixture, you know What happens—the explosive 


mixture burns with a quiet flame within the lamg, but the dame 
cannot pass through the wiregauzetoignitethen ixture outsidethe 
lamp. I can demonstrate this by means of this large gas-burner, 
which is primarily a Bunsen burner, that is, a burner which: by 
means of holes at the base of the tube draws in sufficient air to 
enable the gas to burn with a practically non-luminous flame. 
It I turn on the gas and apply a light to the top of the burner, you 
observe that I get a flash and a small explosien within the 
tube, but no continuous flame. 
gas and air within the tube is highly explosive. Placing a 
gauze cap over the burner and applying a light, I now get a 
steady flame. The explosive mixture made in the tube passes 
through the gauze and is inflamed, or, if you like, exploded ; +. 
but the explosion cannot pass through the gauze? because the 
metallic wires withdraw the heat so rapidly that the mixture 
below it never reaches the temperature. of ignition. Above 
the gauze we have the co@tinuous flame.e 

‘These results are best explaimed,” say% Davy, ‘‘ by con- 
sidering the nature of the fime of combustible Bodies, which in 
all case must be considered as the combination of an explosive 
mixture of. inflammable gas or vapour and air; for it cannot 
be regarded as a mere combustion at the swrface of contact of © 
the inflammable matter.# p 

Davy, then, regarded flame as being essentially the s&ime, as 
explosion ; it was, in fact®a kind of tethered explosion. 

Since Davy’s time we have learned much about the nature of 
gaseous explosions, and we now know tlmt such explosions, 
when fully developed, proceed with enormous rapidity and are 
of gr@at violence, incapable of arrest by such simyle means as 
we have just used. Still there is not mucheto correct in what I 
have said. Ithink I cannot do better than,show you the transi- 
tion of fame into explosion by an experiment which was first 
shown by Prof. Dixon in-the lecture which he gave at the 
meeting of the British Association in Manchester in 1887. 

The apparatus before you consists simply of a Bunsen burner 
surmounted by along glass tube. If I turn the gas on and 
light it I obtain at the top of the glass tube a steady flame. 
The mixture ascending the tube can scarcely be called ex- 
plosive at pregent, but if I alter the proportions of gas and air 

suitably it becomes distinctly explosive. Observe what happens 
when this is the case. The flame can no longer keep at the top 
of the glass tube ;" it passes within it, and descends with uniform 
velocgy till at a certain point it flickers and then shoots down 
almost inst&@ntaneously to the bottom. This sequence of events 
is exhibited in all cases when flame develops into explosion, 
We are concerned only with the first phase, viz. that of com- 
paratively Sow inflammation and®a flame, we may say, isa 
gaseous explosion brought to anchor in the period ofeincubation. 

There is one other point connected wh explosion that we 
must note on account of its important bearing on the chemistty 
of flame, When we are dealing with explidsive mixtures of 
gas and air, we find practically that the compesition ofethe - 


q he fact is that the mixture of °° 


è e é 4 ; , ° 
NOVEMBER 23, 293] | , a NATURE o a ; J 87 
e e > E E ee a 





mixture may vary considerably pe still retain its explosive pro- 
perties. There is, of course, a®certain mixture which presents 
the® greatest explo8ive power; a further quantity of the com- 
bustible gas or of the air will diminish ¢he explosibility, but not 
entirely destroy it tél a large excess is uge@. eWith hydrogen, 
for example, two areal a half times the volume of air (which 
contains exactly the oxygen requisite to combine with the hydro- 
gen and produce water) is the. right quantity for the maximum 
explosive effect, but we still get explosion when we have 
much more thn two and a half times as mẸch air as hydrogen, or 
when, on the other hand, we have much less. In one case 
there will be oxygen left uncombined, in the other case hydrogen, 
I dyell upon this in order that we may be prepared to find 
the same thing in flames, in®order that we may not be sug 
prised to find comfustion taking place in mixtures where 
either gas or air is in excess of the quantity actually 
required for the purpose of chemical combination. Bear- 
ing this in mind, let us revert to the experiment that I 
have just shown, ®It consists, you remember, in mixing air 
with gas before burning it, tó such an extent that the flame 
strikes down the tube, Ona close examination we find that 
this is nor quite a correct statement, for when I regulate the 
air with nicety you see that it is only Sart of the flame that strikes 
down the tube. There remains all the while at the top of the 
tube another part of the flame which is not mobile. Witha 
liftle care I can adjust the proportion of ajy and gas so that the 
part of the flame which is mohile shall move up and down the 
tube like a piston. All the while you see the pale steady flame 
at the top of thè tube, When in this critical condition a little 
more air determines the descent of the movable part of the flame, 
a little less sends it to the top. 

Let us now turn to the explanation of this phenomenon. It 


- 1s clear, in the first place, that coal-gas and air form an explosive 


mixture long before there is enough air to burn all the gas. For 
it is only part of the flame that descends the tube, and there is 
enough gas passing through this part to form a second flame as 
soon as it reaches the outside gr at the top of the tube. 
is, as a matter of fact, only about two-thirds as much air enter- 
ing the tube at the bottom as would be necessary to burn the 
whole quantity of gas. We see, in the next place, that the ex- 
plosibility varies greatly according to the proportions of gas and 
air, For wifit is the cause of the descending fame? It is 
simply that we have an explosive mixture in process of inflam- 
mation. The inflammation is tending downwards ; opposed to 
it is the movement ofthe explosive fixture upwards. If the 
upward movemengf the unburned mixture is more rapid than 
the downward tendency of theginflammation, the flame cannot 
descend. We can only make it descend by making th down- 
ward tendency greater. This we do by adding more air, and 
making the mixtuse more explosive. We see that we can 
balance these two opposite velocities w&h the greatest nicety by 
a caréful adjustment’ of the proportions ef the explosive 
mixture, id 

In order to ascertain what proportion of gas is being burnt in 
this movable fame9$and what is the chemical character of the 
products there formed, it is necessary to keep the two parts of 


. the flame separate, and to take out some of the gases frof the 


intervening space. © 

This is very easilygione. The flame descends, we have seen, 
because its rate of inflammation is’ greater than the rate of 
ascent of the combustible mixture. If now we can make this 
rate of ascent more rapid at qpe part of the tube than it is any- 
where else, we may expect to stop the descent òf the flame at 
that point and keepit there. We can do this simply by choking 
the passage, for just as a river must flow rapidly where its banks 
are close, so must the stream of gas rush more rapidly where 
the tube is choked than either below or above, where there is 
a wide passage. If, then, I replace the plain glass tube by one 
that has a constriction in one part, and if I cause the inner cone 
of the flame to descend as before, it stops, as you see, at the 
constriction, and will remain there any length of time. Its rate 
of descent is greater than the rate of ascent of th® gas where 
the tube is wide, but not so great as that where it is narrowed 
by the constriction. We have now got the two cones of flame 
widely separated. In this sate of things we can, if”we choose, 
draw off the gases from the space between the two cones by 
putting in a bent Blass tube and aspirating. We could then 
analyse these gases and see what has happened in the first 
cone, (Fig. 1, £.) . 

p will noweshow you another method in which the two cones 
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can be separated. ®It is based on the same principles as the one ° 
just used. Ihave here a two-coned flame burning atethe top 
ofa glass tube. I shall 4 the air supply bè liberal, by not 
quite sufficient toecause the d&scent of the inner cone. The 
rate of ascent of the gas is now just a trifle greater than the rate 
of descent of the flame. If now I retard the rate of ascent’of 
the gas, the balance will be disturbed and the inner cone will 
descend. I can ed&ilydo this by laying an obstacle along the 
stream of gas, for at the end of it there will be no more current 
than you weuld find over the stern of a bo&t anchored in mid 
stream. I take this obstacle, then, in the form of a glass rod 
fixed centrally along the current of gas; I gush it up until it 
touches the tip of the inner cone, and then pull it down again, 
You observe what has happened. The cone has followed the 
rod into thg tube, and remains attached to it. You will notice, 
too, that the cone is inverted. That is easily understood. 3 It 
is only at the tip of the rod that the current is slowed down ; 
there only is the rate of ascent of the stream less ghan the rate of © 
inflammation. The tendency in ewery other part of the stream 
is for the cone to go to the top ; hence the inversion. (Fig.1, B.) 
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Fic, 1.— Methods of separating the two cones of yp air coal-gas flame. 
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We can get a still more convenient apparatus-by a modification 
of the first method. Instead of choking the bore of. the single 
tube by a constriction, we may use two tubes of different 
iameter, one sliding withinthe other This apparatus is shown 
in Fig. 1, Ç; @ is the wider tube, 4 the narrower one. The two 
tubes are connected by an india-rubber collar (c), and kept steady 
by the brass guide (d). The outer tube can be slid up and 
down the inner one as desired. If we placethis apparatus over 
a Bunsen burner and turn on the gas, we- shall have a tolerably 
rapid upward current in the inner tube, but as soon as the gas 
emerges into the wider one its *elocity will of „course diminish. 
The consequence is that if we now light the gas and gradually 


-increase the air: supply, the inner cone will descend until it 


reaches the dtifice of the narrower tube ; but at that point, 
meeting with the rapid stream, its progress is arrested, and it 
remains perched on the en@of the tube. By sliding the tubes 
we can thus separate the cones any desire@ dist#nce, or we can 
bring their orific@s level and restorg the original flam@. Lastly, 
we can reverse the experiment, fof we can begin with a two- 
coned flame burning at the protruding end of the narrower tube, 
and by sliding up the wider tube detach thg outer cone and dyry 


it upwards. (Fig. 1, D.) © | , °. 
Having now learnt the relation gf fitme to explosion, hgving 
o 
eo j 
$ è e ğ 2 i s +$ Š 
e a 
è l a f 


88 


\ e è 





s 1 
7 
ie 2 e á 


+ i ` « 
discovered that flgmes have separable regic&s of combustion, 


and havfng armed ourselves with an appliance for dissecting the 
flameg we may pr&ceed to discugs thegmain question, 

‘ Ido not intend this evening to enter seriomsly into chemical 
details, but there are one or two simple points to which I must 
draw: your attention, Flame, we see, is a region in which 
chemical ehanges are takingsplace with the evolution of light. 
It is to be expected,' therefore, that the ghatacter of a flame, 
its structure and appearance, will vary according to the chemical 
changes that give it birth; and we should naturally anticipate 
that the more complex the chemical changes the more complex 
would be the flange. Tle kind of complexity to which I refer 
is illustrated by the diagram, ` 


Products 
x TT aa aea o 
2s Partial Complete 
Name Composition Combustion Combustion 

eltydrogen d ' water oo, water 
Carbon monoxid® | carbon and oxygen {carbon dioxide | carbon dioxide 
Carbon : s carbo. monoxide | carbon dioxide 
Cyanogen carbon and nitrogen #carbon monoxide ; carbon dioxide 


and nitrogen 
Water and sul- 


and nitrogen 
(?) . a 
s phur dioxide 


Hydrogen sulphide hydrogen & sulphur 


Hydrocarbons hydrogen & carbon | carbon monoxide | carbon dioxide 
i carbon dioxide and'water 
hydrogen & water ' 
In the fisst column are the names of five combustibles ; 


their -chemical composition is stated in the second column. 
All tĦese substances in burning combine with the oxygen 
of the air. The case of hydrogen is the simplest. This 
gas, “when it burns, unites with half its volume of oxygen, 
and forms steam. The process is incapable of any complica- 
tion. We might predict, therefore, a very simple structure for 
a hydrogen.flame, The same is true for the next gas carbon 
monoxide, which, although a compound, unites at once with its 
full supply-of oxygenand burns, forming carbon dioxide. The 
third combustible, carbon, presents a new feature ; in burning 
it can combine with oxygen in two stages, forming, in the first 
instance carbon ‘monoxide, which, as we have just, seen, can 
itself combine with more oxygen to form garbon dioxide. We 
cannot vaporise carbon and use it as a gas, so that we shall not 
actually deal with this example. But the next combustible on 
the list, cyanogen, will serve almost as well, for it isa compound 
of carbon with: nitrogen, and nitrogen is, under .ordinary cir- 
cumstances, practically incombustible. To use cyanogen is 
thus much the same as to use carbon vapour. We may expect 
some complexity im the cyanogen flame in consequence of the 
fact that carbon car? burn in two staps. The next combustible, 
hydr@gén sulphide, pyesents a further degree of complexity. It 
is composed of two elements, each of which is combustible on 
its own account. Lastly, we come to the great class of hydro- 
carbons, which includes all ordinary’ combustibles, oil, tallow, 
wax, petroleum,eaad coal-gas, ° The carbom and hydrogen are 
both separately combustible elements, and one of them—carbon 
—is, as@ve have seen, combustible in two steps, Š 

We will now consider the problem in its simplest aspect. For 
this purpose I choose the gds carbon monoxide. I should choose 
hydrogen were it not fom the fact that its flame is almost in- 
visibles „We will allow a stream of carbon monoxide to issue 
from the circular orifice of this glass tube. Lighting the gas we 
get a blue flame. On examining this flame closely we perceive 
that it is simply a hollow conical sheath of pretty uniform charac- 
ter, I need scarcely demonstrate that it is hollow, put I may 
do so in a moment by using Prof. Thorpe’s simple device of 
thrusting a ‘match-head into the centre of the flame—a pin 
passivg through the stick of the match, and its ends resting on 
the tube. The match-head is now thrust well up inside the 
flame,.and you observe that it remains there sufficiently long 
without burning, to make it quité clear that there is no combus- 
tion within the cone. The conicad form of the flame is easily 
explained. As the stream of gas issues from the tube the out- 
side porfions become mixed with the air apd bur® -The inner 
layers must successively travel further upwards, like the succes- 
sive tubes of a telescope, before they gan get enough air to burn, 
and in this way We arigve at the conical form. 

Theré stil remains one thing to account for,%ind that is the 
luminosity and golour of thefiame. The questions here involved 
are perhaps the most interesting of all, but they are complicated, 
anda? will not say mgre than a few words about them. The 
most obvious answer to th® question, ‘‘ Why*is the flame 
{yminous?'’is to say that*the peat developed during the chemical 
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combination raises the product of combustion to a temperature 
at which it glows—a ‘‘blue hea®” in the present case. Now if 
we put a therrmometric instrument into the catbonic oxide flafhe, 
it does not register ateany point as high a temperature as 

e 1500° C., but if, we.fake carbon dioxide andgheat it in a tube by 
external heating to 1580° C. we get no siges of luminosity what- 
ever. On these grounds several emineat investigators have been 
led to abandon the simple explanation above given, and to say 
that the luminosity of a carbon monoxide flame must depend not 
on the heat of chemi&l combinatiop, but on something in the 
nature of electrical discharges between the combining substances, 

_which discharges produce the disturbances of the ether’ percep- 
tible as light. This view seems to be fraught with a fundameptal 
epror. The temperature rtyistere@ by any instrument introduced 
into a flame is an average temperature, uncorrected for-losses by 

-conduction. Itis not the temperature of the newly-formed gas, 

but of the mixture of that and the unburned gases. If we had 
a very small instrument which we could apply to the particles of 
newly-formed gas, we should undoubtedly. @nd them at a very 
much higher temperature than any indicated by the ordinary 
thermometric apparatus, and it is not unlikely that the tempera- 
ture would be several thousand degrees, approximating indeed to 
the tempeeature at which We arrive by calculation from the heat 
of combustion of the gas and the heat capacity of the product. 
We cannot say that the flame is luminous from some other cause 
than simple hotness, for we haw no means'of seeing whethér 
carbonic acid glows when raiséq by externa]*heating fo a tem- 
perature of several thousand degrtes. 


At the same time one cannot help remarking 8n the simfarity — 


between such a flame as that of carbon monoxide and the ap- 
pearance presented by an attenuated gas when submitted to the 





Fic. 2.—Typical Flames.. (æ) Carbon monox'de, single coned ; (4)Cyanogen,: 


two coned ;@{c) Small coal-gas flame. 


electrical discharge in a Geissler tube. 
containing carbon dioxide, and J have placed a mask over it, so 


T hawe here such a tube, | 


that we see a long triangular piece of it. ,When I pass the . 


discharge you see it lights up and presents an “appearance 
strikingly like that of our conical flame gf carbon monoxide. 


There may be a close relatfonship between the phenomena, but 


we cannot affirm it yet. No doubt we shall soon learn a good 
deal more about beth phenomena, 
We have now done with the simplest kind of flame. We see 
that it consists of a single conical sheath of combustion, at 
every point of which the same chemical change is taking place, 
and every point of which in consequence has the same appear- 
ance. bed : e ` 
We pass to the cyanogen flame. This flame is one 
of remarkable beauty; it consists, as you see, of two distinct 
parts : one a rose or peach-blossom. coloured cone, surrounded 
by a paler.cone, which is bright blue where it is near the inner 
cone, and Shading off to a kind of greenish grey, 
is. the cause of this double structure? It might be that 
part of the gas is burning round the orifice, the rest 
further out® in the second con®; but a similarity of the 
chemical processes in the two parts of the flame is here ren- 
dered improbable. by the difference in'coloĝr. The onlySsatig- 
factory way.of answering the question is to separate the cones, 
and analyse the gases in the intervening spact. ` This we. cam 
easily do in the cone-separating apparatus. . °. 
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I now form the flame at tW top of our cone-separating 
apparatus, and gupply a certain amount of air along with the 
cyanogen. You observe the rose-ooloured cone contracts 
somewhat. The gas burning there now getSitgair supply easily, 
and has not to wandeg cutwards. If I still further increase the 
air supply, and make thegscending mixture explosive, you see 
the inner cone begins to descend into the tube, and passes down 
until its progress is checked at the narrow tube, where the up- 
rush of gas is more rapid. , We have ndW got the cyanogen 
flame dissecte® and by taking out a sample of the gases from 
this interconal space and affalysing it, we shall find what 
chemical change has taken place in the inner rose-coloured cone. 
The analysis shows that what t&kes plate is the combustion of 
the carbon of the cyanogen to form carbon monoxide almost 
exclusively ; the carbon monoxide then ascends, and when it 
meets with more oxygen in the outer air, burns in a second cone 
to form carbon dioxide. 

Reverting then to the flame of the pure unmixed gas burning 
at the top of a tube, we see that the gas and air will interpene- 
trate. When there is just enough oxygen to burn the gas to 
carbon monoxide, we get the rose-coloured cone, and outside it, 
where this carbon monoxide gets moft air, we have & second 
cone. The two-coned structure corresponds then to two chemical 
stages of combustion. 

Now we might go further andganticipate that if we supplied a 
very large quantity ef air to the cyanogen, asin a blowpipe, the 
two-coned structure® would disappear, for the carbon should 
be burnt up at ance to the ultimate product, carbon dioxide. 
We can easily try this. I will separate the two cones again in 
our apparatus, and increase the air supply:still further, When I 
do so you observe that the second cone gradually fades away, 
and now the whole of the combustion is taking place at the end 
of the inner tube. Though tHis is so, the fame is not quite a 
simple cone. It is, as you see, surrounded by a greenish halo. 
This hal» is due, I believe, as Prof. Dixon has suggested, to the 

efgct that the nitrogen of the cyanogen is not, strictly speaking, 
incombustible, This has been ee by Mr. Crookes in his 
beautiful air lame, and besides, the greenish halo is frequently 
noticeable in cases of combustion where oxides of nitrogen are 
present. 

Keeping to owr list we ought next to deal with the combustible 
hydrogen sulphide or sulphuretted hydrogen. This gas, you 
remember, is composed of two separately combustible elements, 
each burning in one stage. The flame isgas you might expect, 
two-coned, but I will got dwell upon this case—partly because 
it is not yet fully worked out, and partly because any prolonged 
experimenting with this gas would, I fedl sure, be resentedeven 
by the most indulgent audience, 

I am obliged, therefore, to pa$s to compounds of carbon and 
fydrogen, in which there are not only ewo combustible ele- 
ments, bug one of them, as we have seen, combustible in two 
chemical stages. Here we have an almest unlimited choice of 
materials, for we come amongst the combustibles which ordi- 
narily supply us with lizht. I shall, for the sake of convenience, 
use coal-gas. This is really a very complex combustible, con- 
sisting one half of hydrogen, the other half of at least a do®@n 
different compd@inds of carbon and hydrogen. But experience 
has shown that the chemical phenomena attending its com- 
bustion are quite of the Same character eas those to be observed 
with a single compound of hydrogen and carbon. 

It will, I imagine, be scarcely necessary for me to point out 
the various parts which are to be Seen in the flame of a candle or 
of coal-gas. There is on the diagram (Fig. 2, c) before you the pic- 
ture of a somewhat small coal-gas flame, produced at a circular 
orifice. It is, of course, enormously enlarged in the diagram, 
Four distinct parts are to be recognised. First, the eentral and 
darkest part; this contains the unburnt gas, just.as we saw in 
the case of the carbon monoxide flame. 
speak of this at all as part of the flame, for it is really a region 
of no flame. At the base of the flame are two blue strips em- 
bracing the lower portion of the flame. This appearaf&ice you 
will understand results from the mode in which we view the 
flame. The strips are really due to a sheath which goes right 
round the flame like an unintemupted calyx. It look& bright 
where we view jt edgewise. When we look through, as in the 
middle of ghe diagram, i@is,very pale indeed. Next we have to 
notice the bright yellow patch, so bright in the reality as to 
mask the other partse Though it looks bright and dense, it is 
merely a hollow shéath. Lastly, there is surrounding the 
whole flame a pale mantle of flame of very slight luminosity, 
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and of an almost indescribable tint, which perhaps we mag call 
lilac. These parts are discefnible in all ordinary flames. They d> 
not always occupy*the same relative space. In the flame given 
by a good gas-burner the yellow part is made by intention as 
large as possible ; in the flame of a piece of string os a spirit- 
lamp you will seegthe outer investing mantle very di-tinctly 
developed. © 

If we are to understand flame, then, we nfust find an intel- 
ligible explahation of the existence of these distinct parts of its 
anatomy. One important point we can seftle at once. An ordinary 
flame owes its differentiated structure to the slowness with 
which it gets the oxygen necessary for combustion. If there is 
an immediate and sufficient supply of air, the characteristic 
Structure di€appears. This we can secure by making thestream 
of gas sufficiently rapid. I have here a steel cylinder containing 
coal-gas at very high pressure. 
slowly, we get a flame in which we shouid find the ordinary 
parts. But if now 1 allow tha gas to issue rapidly, the admix- 
ture with air is so rapid, and, as you see, we have a pale flame 
quite undifferentiated in structure. 
by introducing a Strong current of air into an ordinary flame, 
as in the blast blow-pipe. The flame, you see, is then homo- 
geneous, as in the previous case. 

We see then that the structure of an ordinary gas flame is 
largely dependent upon the slowness with which the gas gets 
the air necessary for combustion. There is still one other 
evidence of this. It is obvious that a very smallflame will have 
a much better chance of getting its oxygen quickly than a JaMNer 
flame. It is, I am sure, within everyone’s knowledge 
that a very tiny gas flame is blue, and, as a matter of fact, we 
can learn a great deal about flame structure by carefully watch- 
ing the development of a very small flame. Iam going to show 
you on the screen a series of photographs of actual flames. The 
photographs hyve heen tinted as faithfully as possible. 

The first slide (Fig. 3, a) showsa tiny gas fame burning al the 
end of a glass tube; it consists of a bright blue cone surrounded 
by a fainter one. Both are quite continuous, Ry putting in 
anotherslide, and using the “‘ dissolving view ” arrangement of the 
lantern, I willshow you the effect of turning on the gas, The flame 
(Fig. 3. 4) you see is larger, and now is observed a third region 
in the lame—namely, a patch of bright yellow at the tip. The 
original cones are still there, but are slightly interrupted at their 
apices. Turning on more gas, the flume (Fig. 3, c) again enlarges, 
the yellow patch increases in size, and the original cones are further 
broken into. But you see the yellow patch is inslanted at points 
corresponding to the inner cone, which, as it. seems, is striv ay 
to maintain its integrity. Turning on still More gas, we have 
now a great preponderance of yellow, the original blue cone 
is reduced to mere vestiges, and Phe outer cone forms a faint 
surrounding to the whole flame (Fig 3, <). Thig ig fame as we 
ordinarily know it. I Wish now to show you another series of 
changes. We must suppose the gas supply fixed, and the photo- 
graphs I will show represent the changes which take place in 
the flame when air‘is gradually added beforehagd to th coal- 
gas. The supply of coal-gas is, I repeat, the same in all cases. 
The first change seen is, you will notice, that the yellow’ 
patch diminishes in extent (Fig. 3, ¢). If I add more air 
it diminishes still more, and the inner cone is growing 
in flistinctness (Fig. 3, f) If I add a trifle more air, 
the yellow patch disappears altogether, and we have now 
complete and distinct inner and outer cones (Fig. 3, £). I think 
you will admit that these two sets of photographs show a close 
correspondence, and you can see it more plainly if I throw them 
on to the screen in a group. There is really nothing Surprising 
in this similarity. The smallest gas flame has obviously the 
best chance of getting air, and wken it gets enough it burns 
in a two-coned fame. The same effect is reached by adding 
air to the gas before it is burned. If we have a larger gas flame 
it has, of course, Jess chance of getting its oxygen rapidly,*and 
we see that in whatever Way we starve the flame of oxygén, we 
lose the simple structure, and come upen the yellow patch. 

Now, when we come to in@uire into the chemieal changes 
occurring in such a flame, we may, I think, feel confident that 
the chemical actions which determine the existence of the blue 
cone and the outer cone are the same, whether these cones are 


complete, as in a small flame, or fragmentary, as in a larger one, 


- If that is so we can soon make progmgss,dor?as I have shown 


you, we can easily separate these cones and find what is going , 


on in each, I again use the cone-sepa®ating @pparatus. FjrSt 


i i ter 
we hgvepa ordina»y luminous gas flame at the top of the o 
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If I allow the gas to escape ° 


We reach the same result ` 
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"tube. : I pass in air, the flame loses luminosity, and rapidly be- 


comes an ordinary two-conegl Buesen flame. I push the air 
supply further; the inner cone enters the ube, and descends 
until it rests on the end of the inner tube. 
hydrocarhon flame are thus widely separated ; we can aspirate a 
sample"of the gases, and see what changes have taken place in 
the first region of combustion. ThegresuJt is one that we 
might await wish curiosity, for we have now a competition. 
There are both carbon and hydrogen to burn, aml net enough 
oxygen to burn hoth: the question is, which will have the pre- 
ference? [th@nk I May say that the off-hand opinion of any 
chemist who has not had his attention drawn specially to this 
point would be that the hydrogen would easily have the pre- 
ference. But, as a matter of fact, this question wag settled long 
ago by Dalton, and in the opposite sense, and in the present 
case analysis would confirm this conclusion. Jf we aralysed 
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About two-thirds of the &rbon is burnt to form carbon - 
monoxide, one-third to form carbon dioxide, whilst ‘rather 
less than two-thirds of the hydrogen is burnt, and more than 
one-third remaigs @ltogether unburnt, Wg need not dwell on 
the details, especiafly as the analysis of the gases was marte 
after they had cooled. The fourggases—carbon , monoxide, 
carbon dioxide, steam, and hydrogen—act upon one, as a matter 
of fact, while they are cooling down, and the distribution of the 
oxygen that we fil in our analysis of the cold gas is not 
precisely that which exists in the gases as th@y just-leave the 
inner cone. We shall only draw a general inference, and it is 
one that has been recently verifed in a very complete manner 
This inference is simply that 
the carbon in the inner cone is for the mest part burnt to carbon 
monoxide, and that the hydrogen to a considerable extent is 
set free. Somuch then for the inner cone, The outer cone is 
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Fic. .3.——®, 2, c, 2, flames with successively increasing quantities of cab age d, €, 7, g, flames with fixed supply of coal-gas and successively increasing 
quantities cf air. 


the gases w@should find that all the carbon is burnt in the first 


cone, whilst a considerable part of the hydrogen passes through 
unBurnt, 


gnight apply,.as you will see from the®actual figures of analysis. 
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The change is not quite so simgle as these.words - 


e 
‘due simply to the burning of the carbon monoxide and hydrogen 
which escape from the inner cone. When they meet with 
oxygen in the free air their combustion is completed. We are 
n6w in, possession of the explanation of the two-coned gas air 
flame. Applying this to the tiny gas flame to which no air has 
been previously added, we see that the inner core will be formed 
where ghe air has penetrated the gas sufficiently to produce such 
a gaseous mixture as we had if the lower cone of our separator. 
The gases coming from this burn further out when they meet 

with more air, and form a second cone. z 
The last thing we have to explain in the ordinary gas ffame is 


- the production of the yellow luminous påtch, which, from the 


illuminating point of view, is the most important feature of all. 
Now I need scarcely remind you that the general opinion is 
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that this yellow patch in the flame is due to glowing carbon in 
a fsolid and very finely-dividef state. The very familiar fact 
that a cold oþjeet introduced into the yellow, part becomes 
coated with a black solid deposit, compesed almost wholly of solid 


carbon, confirms thjs view. That this carongor soot is solid ine 


the flame, is shown hy the fact that it is d&posited as a solid even’ 
when a highly-heated obyect is placed in the flame, and there 
are other proofs—some of them very pretty—which I cannot 
show for lack of time and of a means of magnifying. 

This explanation is due.to Davy, an@ constitutes his most 
celebrated diftovery on the subject of flame. He describes it 
in the following words:— ° > 

“When a wire-gauze safe-lamp is made to burn in a very 
expfosive mixture of coal-pas @nd air, the light is feeble and gf 
a pale colour, whereas the flame of a current of coal-gas burnt 
in the atmosphere, as is well known by the phenomena of the 
gas-lights, is extremely brilliant. . ; . In reflecting. on the 
circumstances of the two species of combustion, I was led to 
imagine that the cause of the superiority of the light of the 
stream of coal-gas might be due to the decomposition of a part of 
the gas towards the interior of the flame where the air was in 
smallest quantity, and the deposition ofsolid charcoal which, first 
by its¢gvedon, andalterwards hy its conMustion, increase@in a hich 
degree the intensity of thé light; and a few experiments soon 
convinced me that this was the true solution of the problem. 

*‘T held a piece of wire-gauge.of abòut 900 apertures to the 
square ingh over astream of coa} gas issuing from a small pipe, 
and inflamed the gaS above theewire-gauze which was almost in 
contag with the orifice of the pipe, when it burned with its 
usual bright light, On raising the wire-gauze so as to cause the 
gas to be mixed with more air before it inflamed, the light 
became feebler, and at a certain distance the flame assumed the 
precise character of that of an explosive mixture burning within 
the lamp, but though the liglft was so feeble in this last case, 
the heat was greater than when the light was much more vivid, 
and a piece of wire of platinum held in this feeble blue flame 

oe ecame instantly white hot. > 

‘On reversing the experimeft by inflaming a stream of coal- 
gas and passing a piece of wire-gauze gradually from the summit 
of the flame to the orifice of the pipe, the result was still more 
instructive, for it was found that the apex of the flame inter- 
cepted by’ thee wire- gauze afforded no solid charcoal, but in 
passing it ated solid charcoal was given off in consider- 
able quantities, and prevented from burning by the cooling 
agency of the wire-gauze gand at the bottom of the flame; where 
the gas burnt blue Inés immediate contact with the atmosphere, 
charcoal ceased t8 be deposited in visible quantities,” 

Only one attempt has been made fo disturb the condtusion 
here drawn by Davy. In 1868 Prof. Edward Frankland, to 

evhom we. are indebted for many important discoveries respect- 
ing flame, came to thé conclu-ion that tle light-piving agency 
in flames was not solid carbon, but certain complex vaporous 
compounds of carbon and hydrogen. d regret very much that 
time will not admit of my detailing the evidence in favour of this 
view, or the counter gyidence by means of which most chemists 
have been ‘persuaded that Davy’s explanation was, after all, the 
correct one. It is, however, right to remark that Prof. Fra®k- 
land not ‘only adheres fo his own view, but promises to adduce 
further evidence in its favour. 

Let us for the presen® at any rate, stéck to the opinion of the 
majority, and admit that the bright light of ordinary flames is 
due to incandescent particles of solid carbon. The next ques- 
tion is, Flow does this carbon become separated? 

This question is dealt with by Davy, but in language of some 
ambiguity, He says, ‘I was led to imagine”... . that it 
“ might be due to the decomposition ofa part of the gas towards 
the interior of the flame where the air was in smallest quantity, 
and the depositi n of solid charcoal which first by its agnition, 
and afterwards by its combustion increased in a high degree the 
intensity of the light.” ` 

Whatever these words may have been intended to mean,eor 
whatever interpretation is the fair one, it is certain thaf®Davy’s 
explanation was soon presented as if it implied lack of air to be 
the chief cause of carbon separation. As there was_a large 
quantity of hydrocarbon, and owly a small amount of ofygen in 
the central partg of flame, the hydrogen, it was said, being the 
more infasnmable eleme@t, will seize upon this oxygen and leave 
the rbdh uncombined. The fact that this version was given 
by Faraday lends some countenance to the belief that it was a 
fair repyesentation of Davy’s view. 
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Now thisgloctrine was really incompatiBleewith facts Xnown, 
though apparently not widely known, at the tiņe, Ihave already 
referred to the fact that Daltongt the beginning of the century 
showed that whet a hydrocarbon is exploded with a supply of 
oxygen insufficient to burn both the hydrogen and the carbon, 
itis the carbon, and not the hydrogen, which has the preference. 
If, therefore, we fgllow Davy in regarding flame as a tethered 
explosion, we cannot explain the separation of carbon as being 
due to the pref ential combustion of the hydrogen. This,fact 
was clearly oi ed out by Kersten in 1861, but notwithstanding 
this, and other ivestigations tending to the same conclusion, the 
old view has somehow kept its ground*down t@ the present day. 

We must now turn to the alternative explanation. It ts sup- 
plied by the words, and, I think, by the intention, of Davy. 
He says that the carbon separation might be due to the gecom- 
position of the gas towards the interior of the flame, If this 
decomposition be not due to chemical action, it must be due to « 
heat ; and certain it is that hydrocarbons when sfrongly heated 
do decompose, and do deposit carbon. Here is a result of this ; 
action occurring on the large scale. This gas-carbon, as} it is 
called, is deposited in gas-retorts owing to the action of intense 
heat on the hydrécarbons of the gas. 

In another place Davy says: ‘I have shown in the paper 
referred to in the introduction, that the light of common flames 
depends almost entirely upon the deposition, igpition, and 
combustion of solid charcoal, but to producæ this deposition > 
from gaseous substances demands a high temperature.” e 
_ This explanation of carbon separation in flames seems per- 
fectly adequate and free from objection, Thef is, as we%agve 
seen, surrounding all ordinary hydrocarbon flames a shell of 
almost non-luminous combustion. The gas which passes up- 
wards within this shell must be highly heated, and in the 
absence of air will be decomposed so as to deposit solid carbon. 

This carbon is intensely heated, and glows, and as it reaches 
the air will burn to form carbon dioxide. The fact that the 
upper parts of flame are the most luminous in itself indicates 
that the more we roast the gas the more do we separate the 
carbon ; and:there are other proofs, which I cannot stop to ° 
explain. t, - . $ 

We have now got pretty well to the end of the explanation 
of the structure of ordinary luminous fames, and I will show 
you an experiment which epitomises the explanations that 
have been given. Fe 
. We turn once more to the cone-separating apparatus, and 
use as fuel a substance particularly rich in carbon. This sub- 
stance, benzene, is a liquid, so I shall have tp ,vaporise it by 
means of a current of air. en I apply a light to this cugmapt 
of air strongly impregnated with beyzene, We get, as you see, 
a very bright fame. This flame exhibits the usual structure. 
This is one extreme. Now I wil? reduce the amount of ben- 
zene vapour very rapidly without gltering the air, and we shall 
get the other extreme, Mat is, a scarcely luminous flame*consist- 
ing of one single cone. The whole of the combustion is now 
taking place in a single cone of flame. If I still further r&duce 
the benzene, this fame enlarges slightly and becomes paler. 
There is now excess of air. A little less be&zene stifl, and 
you see the flame rises from its perch an@ disappears ; we have 
got past the Jimits within whick combustion is possible. Let us 
next move in the other direction, and gradually increase the 
supply of benzene to'the single cone. It becomes smaller and 
brighter as we proceed uptoacertain point. At length we have 
evidently gote more benzene than there is air to burn, and now 
appears the second cone at the top of the tube, By sliding 
the tubes we can unite the flame and make a Bunsen flame. 
Separating the cones again, let us add still mor bénz@ne, The 
result is very remarkable. The two cones remain intact, but 
stretching between them are thin Juminous streaks of glowing 
carbon. The excess of benzene is being decomposed by the heat, 
so that the carbon separates and flows. The more benzene I add 
the broader do. thgse streaks become? until eventually the iener e 
cone ascends, the lumingus streaks coalesce, and we have the 
ordinary luminous hydrocarbon flame. e o 

I have now put before you@the considerations aed methods 
which will serve, I bglieve, for the elucidation®of all prohgems of 
flame structure. I am not aware, aè any rate, of any flame 
which does not accord with the general principles which I have 
explained to you. 9 

There are many other flame problgmsehesides that which ° 
relite to mere structure. Of the%e one of the most interesting 
concerns the colouration of flame, I wilé referéo it for a momen? 
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only to show how tlosely that question is connected with the 
pointe we have Ween discussing, l have here a gas flame to 
which I feed air until its yellow4umiffosity has disappeared. If 
T add to the air supply the fine spray of a dissOlved copper salt, 
the flame assumes a green tint characteristic of the metal. This 
green tint.seems to belong to the whole flame, but if we dissect 
it by the apparatus already so often used, weefind that the green 
tint is developed only in the outer cone. @It is due, in fact, to 
oxide of copper, which can only exist on the outside of the flame. 
Similar peculiarities are noticed with some other coloured flames, 
and it is hoped that theig study, which leads us into the domain 
of spectrum analysis, will yield some interesting information on 
points which are at present very obscure, 

' I have directed your attention this evening to terrestrial flames 
of small dimensions, but in conclusion I should like*to remind 
you that at one time there were probably quite other Rames upon 


*this earth. The globe we inhabit is in the process of cooling and 


of oxidation ; at one time wg believe, in fact we know, that it 
was incandescent. If we takeea chemical retrospect and 
imagine as we recede in time our present coo] earth becoming 
hotter, we may follow out some interesting changes. Weė should 
soon reach a temperature too high for the persistence of liquid 
water ; our oceans would be-evaporated and surround the globe as 
an envelope of steam. ` In remoter times and at higher tempera- 
tures this steang could not exist even as steam, but would be 
dissociated into Aydrogen and oxygen. At that time, too, many 
of te elements now existing as oxides in the solid crust of the 
earth would be Joating in a gaseous state in the vast atmosphere. 
Lets stop our retrospect at this point, and look towards the 
present with a cooling earth. Ata certain point chemical com- 
hination must have begun in: the fringe of the ancient atmo- 
sphere, and it must have been the scene of colossal chemical 
activities, the hydrogen and vaporous metals flashing into their 
oxides, On gravitating to hotter regions, these combinations 
may have been again undone, the elements sent again into circu- 
lation. How long such a period may have ‘lasted we need 
scarcely stop to. ask. Ifthe retrospect is reasonable, it is enough. 
ft is interestigg to think how such an earth as we have pictured 
must have resembled the sun as we know it at the present day. 

‘There was formerly a chemical theory of the sun, which 
ascribed ‘both its heat and light to the act of chemical 
combination, That -theory has long since been refuted and 


. discarded, and with it ordinary laboratory chemistry banished 


from that luminary as altogether unsuited to its high tempera- 
ture. There isgcause, I think, to ask if this is quite warrantable, 
We know extremely little of chgmistry at high temperatures, 


befi the sun could be shown to have its reasonable share of 


oxygen, we might Well ask if its surface phenomena. were not 
largely ascribable to ordinary chemical activities and of the 
nature of flames. It is certainly remarkable, when we consider 
the unity of pjan in which haavenly bodies are seen more and 
more to'move and have their being, thit the sun should not 
exhibjt the possession of its fair share of that element-—oxygen— 
which has ruled the chemistry of the earth throughout all geo- 
logical time and jong precedent ages of its evolution, But this 
is ground which the tegrestrial chemist must tread with care. He 
still has many unsolved problems lurking in-the flame of a 
common candle, and flame, wherever we find it, is still a 
mystery. 

**The power of Fire or Flame,” says Carlyle, ‘‘ which we 
designate by some trivial chemical name, thereby hiding 
from ourselves the es:ential character of wonder that dwellsin it 
as in all things was with the old northmen Loke, a most swift 
subtle Demon of the brood of the Jotuns. The savages of the 
Landrone® Islafids too (say some Spanish voyagers) thought 
Fire, which they never had seen before, was a devil or god, that 
bit you sharply when you touched it, and that lived upon dry 
woud, Front us, too,” adds Carlyle, ‘‘ no Chemistry, if. it had 
not stupidity to help it, would hide that Flame is a wonder.” 
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OXFORI, —On Mongdy, the 20th inst., Prof. E. B. Poulton, 
the President of the Ashmolean Society, gave a conversazione 





ein the University Museum, which was numerously attended by 


members of the city andeUniversity, who were spectally invited 
to meet the Local Executive Committee of the British Associa- 
vion. The featurés of the entertainment were: an interesting 
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lecture on features in the past history of science in Oxford, by 
Mr. Falconer Madan ; physical®experiments, by Prof. Clifton 
and Mr, J. Welker; exhibits of various enfomological spei- 
mens from the Hope Coltection ; glass-blowing, by Herr Zitz- 


®mann ; living an®nalsgand museum preparagions, by Dr. Ben- 


ham and Mr. Goodrich; physiological exhibits, by Messrs. 
Pembrey, Gordon, and Howard ; ands many other exhibitions 
which cannot be noticed for want of space. | 

The Junior Scientific Club, whose proceedings have been 
hitherto published in a somewhat haphazard manner, have 
decided to: issue a seriés of fortnightly numbers, each of 
which contains an account of the papers read at the previous 
meeting. The first of these was published on the 17th inst., 
amd is in all respects a credit to ifs editor. It contains, bestdes 
abstracts of papers read by Me-srs. M3 H. Gordon, S. A. 
Simon, and W. J. Waterhouse, a syllabus of all the papers read 
before the club during the past yéar, an’ obituary; and notes 
on the distinctions gained during the past year, by present and 
former members of the club, ° 

At a meeting of Convocation held on Tuesday last, Dr. 
Arthur Thomson, University Reader in Human Anatomy, was 
appointed Professor of Hyman Anatomy. 


CAMBRIDGE. —Mr. M. R. James, of King’s College, has 
been appointed Director of the Fitzwilliam Museum in’ stieces- 
sion to Prof. Middleton. 

An election to an Isaac Newton studentship in astrononty, 
astronomical physics, and physical optics, will be held in the 
Lent. Term 1894. The candidates must be B.A.s and under 
the age of twenty-five. The studentship is wrth £2008, year 
for three years. Applications to be sent to the Vice-Chancellor 
by January 26, 1894. 

A syndicate has been appointed for the purpose of obtaining 
specifications and tenders for the erection of the Sedgwick 
Memorial Museum of Geology, in accordance with the plan of 
Mr. T. G. Jackson. 


An influential deputation waited upon the Chancellor of the 
Exchequer on Tuesday in ord@ to place before him the neces? 
sity for continuing, and, if possible, increasing, the Pa liament- 
ary grant of ‘415,000, which was conceded to the University 
Colleges in 1889. Sir W. Harcourt said that though he was . 
prepared to recommend the renewal of the grgnt, the present 
condition of public finances would not permit him to propose 
its increase. - 
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Angiican Faurnal of Science, November.—On New England 
and the Upper Mississippi basin in the glacial period, by James 
D. Dana. During the recent djscussions concerning the unity 
or otherwise of the glacial epoch in North America, it has ape 
peared that workers ih the central and°western portions have 
mostly advocated two glacial epochs, while NeweEngland 
geologists have been thè chief advocates of unity. The author 
has not found any facts in New England geology that require 
for their explanation an appeal to two géacial epochs, but has 
found an explanation of the appearances which have led western 
geSlogists to that opinion. ‘The cause of this sectional. diver- 
gence is mainly meteorological. Even at the present time, the 
precipitation in the east is far above that of the west, and in 
the glacial epoch the difference must have been still greater, 
owing to the greater elevation of the east. The conditions of 
the ice-sheet in the interior beipg near the critical point, a- small 
meteorological: change, if ‘long continued, might: carry off the 
ice for scores or hundreds of miles from a southern limit, while 
the eastern border was all:the time gaining in ice, or was making 
only a short retreat.—On the use of the name ‘‘ Catskill,” by 
John J. Stevenson. Mr. Darton’s suggestion that the term 
Catskill should be applied to the whole of the Upper Devonian 
period is inappropriate, since Catskill has been shown to belong 
to an epoch only, whereas ‘‘ Chemung ” carries with it the con- 
ception of those physical and biological characteristics which 
mark the great closing period of the Devonian.—The finite 
elastic stress-strain function, by G. F. Becker. This is an in- 
vestigatjon of finite stress and strain from a kinematical point 
of view, and of the function®which satisfies the kinematical 
conditions consistent with the definition of angisotropic solid. 
The bearing of the theory upon finii® sonorous vibrations is 
compared with the corresponding deductions from Hfooké’s in- 
complete law.—A larval form of Triarthr@s, by C. E. Beecher. 
Since the discovery of antenne and other agpendageg, of this 
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trilobite by Mr. W., Matthew, it has heen possible, with the 
new materia’ supplied to the Yale Museum, to trace its develop- 
ment back to the earlier stages Larval specimens have been 
fougd in which the thorax is undeveloped and the cephalon pre- 
dominates, while the other parts are not clearly differentiated. 
The larva is ovate jp outline. The frontal margin is marked hy 
a convex fold of the test. The axis is “nnulated. Near the 
lateral anterior margins are two slight elevations which may 
represent the palpebral Ies of the eyes. 


American Journal of Maihematics, vol. xv. No. 4.—On 
toroidal, funcgions, by A.. B, Basset &p. 287-302). The 
theory of these functions was first investigated by Prof. W. M. 
Hicks, in his discussion of thé motion of circular vortex rings 
(Phil, Trans. 1881). The author considers that Prof. Hicks 
presented the subject in a sotu hat cSmplicated form, and the 
object of his own communication is to develop the subject, and 
to correct errors which he attributes to Prof. Hicks. The 
memoir appears to be on the lines of a communication Mr. 
Basset made to the London Mathematical Society (April 13, 
1893).—Simple grogps as far as order 660, by F. N, Cole (pp. 
393-315). This is a continuation of a paper in vol. xiv., in 
which it was shown that the orders of simple groups between 
the limits 200 and S00 are restricted to two possibilities, 360 and 
432. Inthe present memoir the order 432 is shown t® be inad- 
missible, and the order 360 to furnish only one type of a simple 
group, Two other simple groups are shown to present them- 
sfives, of orders 504 and 6f respectively. The order 504 
“ seems hardly to* have been recognised hitherto.” It was a 
singular fact, pointed out aê the November meeting of the 
Londen Mathe@natical Society, that this memoir antitipated 
some results in Prof. W. Burnside’s notes on the theory 
of groups of finite order.. The latter had evidently ar- 
rived at his result quite independently of Dr. Cole-—On the 
expansion of functionsin infinite serjes, by W. H., Echols (pp. 
316-320).—The elliptic inequalities in the lunar theory, by E. 
W. Brown (pp. 321-338). This is a resumption of the author's 
paper from p. 263.—On the multiplication of semi-convergent 
series, by F. Cajori (pp. 339-4843). The writer’s object is to 
extend results.given by A. Voss, in the Muth, Ann. (vol. xxiv, 
p. 44).—On certain ruled surfaces of the fourth order, by T. 
F. Holgate (pp. 344-386). An introductory section is histori- 
cal, and refers to previous memoirs on the subject. The author 
considers thoSt species of the surface of the fourth order which 
may be generated by two projective sheaves of planes of the 
second order. These admit of a trinodal quartic section, and 
are consequently of daficiency zero. % The volume concludes 
with a note on tke so-called quotient G/H in the theory of 
groups by Prof. Cayley, (pp. 38%-8), gnd the index of contents, 
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- Physical Society, November to.—Prof. A. W. Rücker, 
F.R.S., President, én the chair.—-A paper on the separation of 
three liquids by fractional distillation, by Prof, F. R. Barrell, 
G. L. Thomas, and Prof. Sydney Young, F.R.S., was read by 
Prof. Young. Accepting the results obtained by F. D. Brown 
in his experiments on the variation in the composition of the 
distillate from a mixture of two liquids, viz. that the relative 
quantities of the two substances in the vapour at any instant are 
proportional to the weights of the substances in the still, multi- 
plied by the ratio of their vapour pressures, the authors write 


Brown’s equation in the form “ = cÈ, where £ and 7 are the 
n 

weights of the two liquids in the still, and ¢ the ratio of their 

vapouy pressures, Taking ¢ as constant, the abote equation is 

integrated, and from the resulting expressions curves are plotted 

showing the changes in composition that take place during the 


distillation, Assuming that a similar law holds for three 


' d 
liquids, A, B, and C, viz. idę Idal d g th® composi- 
at. by ¢ 
tion of the distillate at any instant is calculated. Taking a = 


4, b = 2, and c = 1r (number€ nearly proportional to the vapour 
pressures ofenethy], ethyl, and propyl acetates), numerous curves 
are ‘pl§tted showing’ the progress of the separation at various 
stages of fractionation. These curves show distinctly that 
although fraction$ containing large proportions of the liquids 
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A and C, of lowest and highest beiling points resp®ctively, can » 
be easily separate, the middle substance B, is much more 
difficult to olftain in a state of purity. Consideration 8f these 
curves led the authors to gee that by carrying’ out the fragion- 
ation in a particular way, it was possible to separate the mixture 
into two portions, one containing only A and B, and the other 
Band C. These mixtures of two liquids could then be frac- 
tionated in the usual manner, This process was carried out on 
a mixture of meth§1, ethyl, and propyl acetates, the results of 
which are given in considerable detail in the paper. The 
remarkable agreement between the densities of the ethyl acetates 
obtained respectively from the mixtures A and B, and B and 
C, as well as the fact that the densitieseof thegeparated liquids 
were the same as before the mixing, show conclusively that the 
method employed was highly successful. Prof. Ramsay said 
the paper o a most valuable one, and would be a great aid to 
chemists. Distillations were usually carried out by mere ‘‘ rule- 
of-thumb,” with the result that absolutely pure liquids could 
rarely be obtained. The President inquired whether curves 
representing the progress of distildalion could be constructed 
from the very complete experiments made, and so test the 
assumed law. Prof. Young thought this not possible from the 
numbers obtained. To test the law in this way would be very 
laborious, —-A note on the generalisations of Van der Waals re- 
garding ‘f corresponding ” temperatures, pressures. and volumes, 
was read by Prof. S. Young. In November 1891 the author 
read a paper on the same subject (PAz/. Alag. chtuary 1892), 
and gave the critical molecular volumes of some Twelve substances 
as calculated by M. Mathias. Since then a few small @rrors: 
have been found in the calculation, and the amthors’ corgectert 
values are now given, The vapour pressures, molecular 
volumes and critical constanis of ten esters (methyl formate, 
acetate, propionate, butyrate, and isobutyrate, ethyl formate, 
acetate and propionate, and propyle formate and acetate) have 
recently been determined (Trans. Chem. Soc. Ixiii. p. 1191). In 
the present’ paper the absolute temperatures and volumes of the 
twelve substances are given in terms of their critical constants, 
and tables given showing, respectively, the ratios of boiling points 
(abs. temps, at corresponding pressures, to absolute critical tem- 
peratures; theratios of volumes of liquid at correeponding pres- 
sures to the.critical volumes, and ratios of volumes of saturatel 
vapours at corresponding pressures to critical volumes, for the 
halogen derivatives of benzene, carbon tetrachloride, stannic 
chloride, ether; methyl], ethyl, and propyl! alcohols, and acetic 
acid ; and the extreme values for the ten esters previously men- 
tioned. Whilst showing fair agreement with each other, the dil- 
ferences between them exceed errors of experiment. The ratios 
also indicate that the substanees can be arranged in four groups, 
thus tending to show that molecular weight, and chemical ®%n- 
stitution have some influence on thé results. The differences 
found would probably result fgom the presence of complex 
molecules, such as are known to exist in acetic acid. If 


U 
Van der Waals’s generalisations were strictly true, thd ratio po 
at the critical point should be constant for all substanees, as 
also the ratio 2 of the actual to the theoretjcal density (for a 


perfect gas) at the critical point. On “comparing these quan- 
tities only a rough approximation is found, but the grouping of 
the compounds is again well marked. Prof. Ramsay was not 
ure that the existence of complexes would alter the molecular 
volume, in the liquid state, for liquids seem very compact. 
Experimenés on the surface energy of liquids had proved that 
complex molecules do exist in the alcohols and acetic acid. Dr. 
VYoung’s conclusions were therefore confirmed by experiments of 
an entirely different nature. Prof. Herschel wasegratified to 
see Van der Waals’s theory so well borne out in liquids, and 
hoped to see it extended to solids. The recent researches of 


. Prof. Robert Austen on alloys seemed to point in this direction. 


Mr. Rogers said molecular c&mplexes do exert an influence on 
the properties of substances, ab had been shown hy Prof. 
Thorpe’s viscosity experiments. Van der Waals’s generalisa- 
tions should therefore be looked at rom a chemical as well æ a 
physical point of view. ‘Whe President though the number 
brought forward showed fair agreements,’ eSpecially when it 
was remembered that Van der Waals took no account of 
complex molecules. Contrary to Prof. Ramsay, he would 
rather expect aggregation to affect the molecular volumes in yhe 
liquid state, for only about one-fifth thespace was supposed 20 
be occupied by matter. OA the otheg hand, the relatitely 
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e small contr&ction of liquid# onecooling did not support this 


view.g—An instryment for drawing conic sections was exhibited 
and described by Mr. J. Gillett. This consists of a spindle 
inclimed to a plane board, and a tue fixed to the spindle at an 
angle. A pencil which passes through the tube traces out a 
cone in space as the spindle is turned, and on sliding the 
pencil? through the tube, so as to keep its point agdinst the 
plane, the point traces out a conic, the section of the cone 
made by. the plane of the board. A qirch, ellipse, parabola, 
or hyperbola, canbe drawn according to the inclination of the 
spindle to the board. Prof, Henrici said a similar instrument had 
been described in an Arabian manuscript a thousand years old, 
and has been ingependently re invented by both a German and 
an Italian mathematician. He thought the fact of the angle 
between the spindle and the tube in Mr. Gillett’s instrument not 
being. adjustable was a disadvantage. Mr. Inwards and Prof. 
Herschell also took part in the discussion, to which Mr. Gillett 
replied; . e 
Geological Society, November 8.—W. H. Hudleston, 
F.R.S., President, in the thairs—The following communica- 
tions were read :—The geology of Bathurst, New South Wales, 
by W. J. Clunies Ross. After sketching the physiography of 
the Bathurst disirict, the author described inf detail its strati- 
graphy. The oldest sedimentary rocks are Silurian, but the 
floor on which they rest is unknown, and the author stated that 
it was probally fused up and incorporated in the granite, which 
is descril-ed in fhe paper. The Silurian rocks may have been 
foldea before ıle granite was erupted ; in any case, the granite 
produced a zone of contact-metamorphism, whilst almost all the 
Silugian re cks May be considered to be examples of regional 
metamorphism, though the agents producing the metamorphism 
were least active to the east of Bathurst, where the Silurian 
Jimestones are very little altered, An anticlinal was probably 
produced at the time of the granitic intrusion. After a time 
there was subsidence, but at first it need not have been very ex- 
tensive, since the Devonian conglomerates, sandstones, and 
shelly limestones were probably deposited in a comparatively 
shallow sea. They contain Lepidodendron australe. At Rydal 
they abut against the uplifted Silurian rocks of the Bathurst 
area. At thé endsof Devonian times there appears to have 
been a long interval, during which both Silurian and Devonian 
10cks were greatly denuded, and the granite exposed in places. 
The Upper Carboniferous and Permian rocks were deposited in 
the Lithgow district, but it is doubtful if they ever extended to 
Bathurst. There is nothing to show what happened in this 
region during Mesozoic and early Tertiary times. The Hawkes- 
bury Sandston€ „(probably Triassic) may have approached 
negr to Bathurst than it does Tow. In late Tertiary times 
Stream-deposits wer@ formed on the granitic rocks, and after- 
wards covered with thick basaltic lava-flows, which have since 
undergone much denudation. ® A discussion followed, in which 
the President, the Rev. H. H. Winwood, and Mr, J, E. Marr 
took parte- Tif Seology of Matto Grosso(prticularly ofthe region 
drained by the Upper Paraguay), by Dr. J. W. Evans. The 
distric® includes a portion of the Brazilian hill-country, and also 
of the low-lying plains to the south-west The rocks principally 
dealt with are unfossiliferous, and of unknown age, except that 
they appear to be old@rthan the Devonian. They may be 
classified as follows :—(5) Matto Shales (relations not shown) ; 
(4) Rizama Sandstone (perhaps some unconformity); (3) 
Curumba and Arara Limestones (very marked unconformity),; 
(2) Cuyaba Slates (strong unconformity); (1) ancient crystal- 
line rocks. The Devonian and later rocks were briefly described. 
The President, Mr. Spencer Moore, fellow-traveller with Dr. 
Evans in Matto Grosso, Mr. H. Bauerman, and Mr. R. D. 
Oldham spake on%he subject of the paper.—Notes on the oc- 
currence of mammoth-remains in the Yukon district of Canada 
and in Alaska, by Dr. George, M. Dawson, C.M.G., F.R.S. 


In this paper various 1ecorded occurrences of mammoth-remains , 


were noted. and discussed. The*remains are abundant in, if 
not stijctly confined to, the lithits of a great unglaciated area in 
the north-western part of the North Ametican continent ; whilst 
wiin the area which was cevered by the great ice-mass which 
the author hag described as the Co@dilleran glacier, remains. of 
the mamgoth are dither entirely wanting ox are very scarce, 
At the time of the existencəof the mammoth the North Ameri- 
can and Asiatic land was continuous; for an elevation of the 
langi sufficient to enable the mammoth to reach those islands of 
the Bering Sea, whese these bones have been found, would result 
in tlte obliteration of Rering Straits. The bones occur, along 
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the northern coast of Alaska, inea layer of elay resting on the 
somewhat impure ‘‘ground-ice formation” which gives indica- 
tions of stratification; and abo% the clay is a peaty layer. The 
author considered this ‘* gigund-ice”’ was formed as a depesit 
when more continental cpnditions prevailed, by snowfall on a 
region without the sbopes necessary to prodyge moving glaciers. 
The mammoth may b@supposed to have passed between Asia 
and America at this time. Ata later gate, when Bering Straits 
were opened and the perennial accumulation of snow ceased on 
the Jowlands, the clay was probably carried down from the 
highlands and depositd during the, overflow of rivers. Over 
this land the mammoth roamed, and wherever focal areas of 
decay of ice arose bogs would Be produced which served a. 
veritable sink traps. The author considered it probable that 
the accumulation of ‘‘ground-iee” was coincident with the 
second (and latest) epoch of maximum ghaciation, which was 
followed by an important subsidence in British Columbia. In 
the discussion of the paper, Sir Henry Howorth remarked upon 
the long and careful survey of North-West Ameiica which has 
been made by the author, and upon the valye of the conclusions 
which he has come to: firstly, in regard to the absence of 
ancient glaciation in Alaska and its borders; secondly, in 
regard to the existence of a great glacier in the Cordilleras, 
whose preducts are quite @Qidependent of and have nothing to 
do with the Laurentian drift; and thirdly, in regard to the dis- 
tribution of the mammoth. It was a new fact to him, and one 
of great importance, that mampoth-remains had occurred im 
Unalashka and the Pribilof Islands in Bering Straits,, proving 
that in the Mammoth age there was a latid bridge here, as 
many inquirers had argued. It would be vewy interestipg to 
have the western frontier defined where the mammoth-remains 
cease to-be found, It would be very interesting to know how far 
south on the west of the Cordilleras the true mammoth, as dis- 
tinguished from ZLlefhas Columéi, has occurred. Regarding 
one conclusion of Dr. Dawson’, Sit Henry could not agree with 
him, namely, about the age of the strata of ice sometimes 
found under the mammoth-beds in Alaska as they have been 
found in Siberia. The speaker was of opinion that this ice had 
accumulated sirce the beds were®aid down, and was not there 


‘when the mammoth roamed about in the forests where he and 


his companions lived. Humus and soil cannot accumulate 
upon ice except as a moraine, and there are no traces of 
moraines or of great surface-glaciation in Alaskeand Siberia. 
Nor could either the flora or fauna of the memmoth age have 
survivrd conditions consistent with the acctmulation of these 
beds of ice almost immediately below the surface, or consistent 
with their presence there, The speaker cqnsidered that these 
beds were due to the filtration of water in th€ semmer down to 
the poirt where there is a®%stratfm of frozen soil, through which 
it cannot pass and where it consequently accumulates, freezes, 
raises the ground, and in the next*season grows by the same 
process until a thick bedeof ice has been formed. The evidence 
goes to show that, the present is the coldest period knewn in 
recent geological times ig Siberia and Alaska, and that the 
period of the mammoth and its companions was followed and 
not preceded by an Arctic climate where itsgemains occur. Dr. 
H. Woodward remarked that the most interesting point in Dr. 
Dawgpn’s paper was the mention of the remains of mammoth 
on the Aleutian Islands, proving that this was the o&i high road 
for this and other mammals from Asia into North America in 
Pleistocene times, ° ™ 


Linnean Society, November 2.—Prof. Stewart, President, 
in the chair.—The secretary havipg read a list of the donations 
to the library since the last meeting, the President moved that 
the thanks of the society be given to the donors and to Lady 
Arthur Russell for the valuable collection of engraved portraits 
of naturalists which she has been so good as to present to the 
society in the? name of her husband, the late Lord Arthur 
Russell, a motion which was passed unanimously, The Presi- 
dent then referred to the improvement which had been carried 
out during the recess in the society’s apartments by the intro- 
duction of the electric light, for which they were indebted to the 
liberality of the treasurer, Mr. Crisp, who on former occasions 
had shown himself so generous a benefactor, and moved that 
the hearty thanks of the sociely be given to Mr, Crisp for his 
munificent present. The resolution®was carried by. acclamation. 
Referring to the deaths of Fellows of the society wlaich had oc- 
curred since the last meeting, the President Miluded especially to 
the Rev. Leonard Blomefield, whose connection with the societ¥, 
extending over seventy years, had recently been*mace the subject 
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of a congratulat®ry adéress, to Mr, F. Pasc es the distinguished 
entomolozisteand toMr. George Brook, whose lamented decease 
had caused the vacancy in the Council which they now had to AH. 
The ballot having then been take@f forghe election of a new coun- 
cill@r in the place bf Mr. George Book, deceased, Mr. Henry 
Seebohm was declared to have been eleeted.— Mr. George Mur- 
ray exhibited and made remarks on a series of seaweeds mounted 
on lantern slides, some of which were new to Great Britain. He 
also showed some speciallyg-epared tins which were recommended 
_ for collecting purposes, but which in the opinion of som: pre- 
sent would be likely to become speedily useless from oxi lisation. 
—Mr. Holme-showed some pew British marine algze, and made 
remarks on their affinities —Dr. Prior exhibited the fully 
developed fruit of Pyrus japonica from Rogate, Sussex, seldom 
seen, although the plant is common, and alluded to its use 
as a conserve if it could be o'fained ih sufficient quantity. 
Mr. Spencer Moore read a paper on the phanerogamic botany 
of an expedition to Mato Grosso, upon which he acted as 
botanist. Starting from Cuyaba, the expedition first visited 
the Chapada Plateau, to the east ofthat city, where many plants 
were collected. Theice ajourney was made to thenewsettleinent 
of Santa Cruz, on the Paraguay, about half-way between Villa 
Maria and Diamantino. The flora here is of mixed character, 
nearly 37 percent. of the plants being common to tropical South 
America, upwards of 27 per cent. occurring in the N, Brazil 
Guiana province of Engler, with 20°5 per cent common to that 
province and the S. Brazilian, and only 13 per cent. of S. 
Brazilian types. From Santa @ruz a party,penetrated through 
the primeval forest lying to the north, and reached the Serra 
de Sapirapuan. e forest ffora is markedly ‘Amazonian in 
charagjer, nearly So per cent. of the plants being natives of 
Amazonia or of the neighbouring countries within the N. Brazil 
Guiana province, or related thereto, while the proportion of 
species common to tropical America falls to rather more 
than 28 per cent. the S. Brazilian element being present 
only to the extent of 9'5 percent. Returning to Santa Cruz, 
the Rio Bracisto was partly explored, and the Paraguay as- 
cended to the neighbourhood of Diamentino. The party then 
#scame down the Paraguay to thg Corumba, where many plants 
of interest were found. The expedition was partly disbanded 
at Asuncion. Among the Amazonian plants found at Santa 
Cruz, or in the forest, may be mentioned Randia Ruiziana, 
Bertiera gutanensis, the Loranthad Ovryctanthes ruftraulis, 
Cattleya suptba, Epidendrum tinatophyllum, Rodriguezia 
secunda, &c. ‘Thegollections comprise close upon 700 species, 
of which rather more than 200 were considered to be new, and 
referable to eight new ganera. The sotjhward extension of the 
Amazonian flora tgea latituge well within the Paraguay River 
system was regarded as a notegvorthy feature.—On behalf of 
Mr. G. M. Thomson, of Dunedin, N.Z., Mr. W. Percy Sladen 
read a paper on a new freshwater Schizopod from Tasmania, 
illustrating his remagks with graphic sketches on the black- 
board to indicate its fffinities and differefices. 


Entdmological Society, November 8.°— Henry John 
Elwes, President, in the chair.—Mr®F. Merrifield exhibited 
some low-temperature forms of Vanessa atalanta, artificially 
produced, which sh8wed a great reduction in the area of the 
scarlet bands on the wings, and a great increase in the area of 
the white ang bluish. markings. —Prof. E. B. Poulton, F.R.S. 
described and. illustrfted, by means of a map, a simple method 
for showing the geogmphical distribution of insects in collec- 
tions. Below the name-label of the genus, and of each species, 
were placed coloured slips of such a size as to be distinctly 
visible at a distance, and the ælours, with one exception, cor- 
responded with those made use of in the map at the beginning 
of vol. i. of Dr. A. R. Wallace's ff Geographical Distribution 
of Animals.” The exception referred to was the Palearctic 
region, which was coloured blue, instead of pale brown as in 
the original. Framed maps of the same kind, and coloured in 
the same way as the. one he exhibited, were to be placed in 
museums, so as to be readily seen from various group; of cabi- 
nets. In these maps the names of the regions, and numbers of 
the sub-regions, were distinctly printed, so that they coufd be 
read at aconsiderable distance. Prof. Poulton added that the 
method. he had described was being gradually introduced into 
the Hope Collections at Oxford, Mr. McLachlan, F.R.S., 
stated that a somewhat similar plan to that described for show- 
ing the geogMphical gistribution of insects has been adopted in 
the, Bgussels Museum by M. Preudhomme de Borre, Me. 
W. F. H. Blandfogd, De. D. Sharp, F.R.S., Mr. C. J. Gahan, 
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Mr. C. O. Waterhouse, Mr. Obert Salvin, F.R.S,, Feof., 
Poulton, and the President eontfhued the discussion. — Dr, 
Sharp read thg folldwing extract from Dr. Liwingstone’s “Nar- 
rative of an Expedition to the Zambesi,” and stated that he* 
was indebted to Mr. Gahanefor qilling his attention to 1@:— 
“We tried to sleep one rainy night in a native hut, but could 
not because of attacks by the fighting battalions of a very 
small species of Formica, not more than one-sixteenth ‘of an 
inch inlengih. It soon became obvious that they werg under 
regular discipline, and gyen attempting to carry out the skilful 
plans and stratagem of some eminen! leader ẹ Our hands and 
necks were tRe first objects of attack. Large bodies of these 
little pests were massed in silence round the point to be assaulted. 
Wei'could hear the sharp, shrill word of tcommag@d two or three 
times repeated, though until then we had not believed in the 
vocal power of an ant; the instant after we felt the storming 
hosts over hand and neck."’"—Prof, Poulton read a paper_entitled 
t On the sexes of larve emerging from the successively-laid 


eggs of Smerinthus populi” Mr. Merrifield, Dr. Sharp, and’ g 


the President took part in the discussion which ehsned —Mr, 
W. L. Distant communicated a papet? entitled “On the Homop- 
terous genus Pyrops, with descriptions of tw» new species,” — 
The President read a paper, written by himself and Mr, J. 
Edwards, entitled +‘ A revision of the genus Givers,” which he 
characterised as the most cold-loving genus of butterflies. He 
also exhibited his complete collection of species of this genus. 
A long discussion ensued, in which Prof. Poulton, Mr. McLach- 
lan, Mr. Salvin, Mr. Bethune-Baker, the Rev. DA. “hiker, Mr. 
Kirby, Mr. Merrifell, Me Barrett, Mr, Blandford, Dr. Sharp, 
and Mr. Jacoby took part. T 


Zoological Society, November 7.—Sir W. I. Fler, 
K.C.B., F.R.S., President, in the chair. —Mr. Sclater read some 
notes on the most interesting animals he had seen during a recent 
visit to the Zoological Gardens of Stuttgart, Frankfort and 
Cologne. —An extract was read from a letter addressed to 
the Secretary by Mr. J. G. Millais, relating his endeavours 
to obtain specimens of the White Rhinoceros (RAinoceros 
simus) in Mashunaland.—A communication was read from 
Babu Ram Bramha Sanyal, describing a hybrid monkey of 
the genus Semnopithecus, born in the Zoological Garden:, Cal- 
cutta. —Mr. Tegetmeier exhibited a specitmeneof a hybrid grouse 
between the blackgame (Ze/rao tetrix) and the red grouse 
(Lagopus scoticus),~— Mr. Boulenger read a paper on a 
Nothosaurian reptile from the Trias of Lombardy, apparently 
referable to Lard. saurus. His description was based onasmall, 
nearly perfect specimen from Mount Perledo, showing the ventral 
aspect, belonging to the Senckenherg Museum ip Frankfort-on- 
Main, which had been entrusted tu him by theghyectors of that 
institution, and was exhibited before the meeting. The apor 
pointed out the presence of a series of nfinute teeth on the 
pterygoid bones, and of an entepicondylar (ulnar) foramen in 
the humerus. The number of pflalanges was 2, 3, 4, 4, 3 in 
the manus, and 2, 3, 4, 5, 4in the pes; the terminal phalanx 
was flattened and obfusely pointed, not claw-8h&ped.* In dis- 
cussing the affinities of: this reptile the author stated that the ` 
Lartosaurus described by Diecke did not appear to be géneri- 
cally distinguishable from the Neusticosaurus of Seeley, which 
he referred to the Lariosauride, regarding thal family as inter- 
mediate between the Mesosauride and the Nothosaurida, though 
nearer the latter. The A/sosauride, in his opinion, formed one 
sub-order,the Zarissauride and Nothosauride \ogether a second 
swd)-order, of the order Plestosattria.—Dr. A. Günther, F.R S.. 
read a second report on specimens of reptiles, batrachians, 
and fishes ¢ransmitted by Mr. H. H. Johnston, C.B., from 
British Central Africa. Dr. Giinther also read descriptions of 
some new reptiles and fishes, of which specimens had been ob- 
tained on Lake Tanganyika by Mr. E. Cuode-More.-@Mr. Edgar 
A. Smith gave an account of a collection of land and 
freshwater shells transmitted by Mr. H. H. Johnston, C.B., 
from British Central Africa. The specimens in åhis collection, 
obtained by Mr. R. Crawshay from Lake Mweru, were almost 
all new to scienge. — Mr. Edgar A’ Smith also read aescriptions 
of two new species of sfiells of the genus Zrzea,.—A communi- 
caton was read from Dr. Arthure G. Butler, containing @n 
account of two collections @ Lepidoptera sept ey Mr. H. H, 
Johnston, C.B., from British Central Aftica.—A gommuni- 
cation was read from Mr. Edwyn, C. Reed, containing a 
list of the Chilian Hymenoptera of the family O.dpreride, with 
descriptions of some new species.-A communication from Pref. 
Newton, F.R.S, contained the desgiptson®f a new species of 
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3, discovered by Mr. R. C. L. 
Perkins tn tĦe island of Molekai,Sandwich Islands. 
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AXademy of Sciences, Npvenaber 13.--M. Loewy in the 
chair,—On the new star of 1892, T Aurigæ @ 1953 Chandler, 
by G. Bigourdan (see our Astronomical Column).—Observations 
of the*comets 1893 II. (Rordame) and 1893 ¢ (Brooks, 1893, 
October’6), made at the Paris Observatory, by the same author. 
Observations of position are given, extending from November 6 
to 8,—-Elements gf Brooks’s comet, by M. Schulhof. The 
elements of this comet closely resemble those of the comet 
1864 I.—Control of the trunnions of a meridian instrument by 
Fizeau’s interfeg@ential fhethod, by Maurice Hamy. —Measure- 
ment of the absorption of light by thin laminæ possessing 
metallic reflection, by M. Salvador Block,—Determination of 
the true atomic weight of hydrogen, by M. Ge Hinrichs. 
Taking as abscisse the weights of hydrogen employed by 
Keiser, Dittmar, and Morley, in their respective determinations 
of the atomi@ weight of hydrogen, and as coordinates the values 
found, the author has obtaifed a diagram which indicates that 
the values vary according to the weight of gas used in the ex- 
periments. In his opinion this proves that the ratio of H to O is 
absolutely as r is to 16,—-On baryta emetic, by M, E. Maumené. 
—On the production of sucrose during the fermentation of 
barley, by M. L, Lindet. The experiments described indicate 
that sucrose and invert:sugar Increase proportionally to the 
decrease of starBh during the fermentation of barley.—On the 
nitrification of prairie lands, by MM. J. Dumont and 
Cro¢hetelle. The following conclusions seem to be justified by 
the gxperiments®: (1) Nitrification is forwarded in soils rich in 
humus by the addition of small quantities of potassium carbonate 
(2 or 3 parts per 1000); on the other hand, large quantities of 
the carbonate are hurtful. (2) Potassium sulphate is efficacious, 
and favours the production of nitrates when about seven or eight 
parts perthousand are used. (3) Chloride of potassium ouly 
exercises mediocre action. (4) Sodium carbonate does not ap- 
pear to favour nitrification.—-On the influence of mineral poisons 
on lactic fermentation, by MM. A. Chassevant and C. Richet. 
This paper is in continuation of a previous one. The authors 
divide the toxfc action of metallic salts on lactic fermentation 
into two parts, terming the dose that retards the reproduction 
and pullulation of the ferment atipénétegue, while that which 
arrests functional activity is called azitbiotigue. 
the antigentic dose may be as much as three times greater than 
the antibiotic dose, though for certain metals the two quantities 


are the same, 
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ROYAL Sotiery” af 4-30.~-On the Photographic Arc Spectrum of Electro- 
lytic Iron: Prof. Lockyer, F.R,S.—Magnetic Ubservations in sene- 
gambia: Prof. Thorpe, F.R.S., and P. L. Gray.—Alternate Current 
‘Electrolysis : Dr. Hopkinson, F.R.S., E. Wilson, and FE, Lydall.—A”™ 
Certain Class of Generating Functions in the Theory of Numbers: Major 
MacMahon. F.R°S.—On the Whirling and Vibration of Shafts: S. 
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INSTITUTION OF ELECTRICAL ENGINERRS, at 8.—The Electrical Trans- 
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cussion), 
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other Metal Trade: Dr, 3incla.r White. 


+ 
FRIDAY, NOVEMBER 24. 


Prysicau SOCIETY, at 5.~ The Magnetic Shielding of Concentric Spherical 
Shells: Prof A. We Rücker, F.R.S.—lLhe Action of Electro-Magnetic 
Radiation on Films containing Metallic Powders: Prof. G. M. Minchin. 

AMATEUR SCIENTIFIC SOCIETY, at 7.—Exhibition ot Lantern Slides of 
Recent Photographs of Voleanoes ; L. W, Fulcher, ——At 8.—The Dawn- 
ing of Life: J. Wilson Wiley, 
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M SATURDAY, NOVEMBER 25. 
RoyvAaL BOTANIC SOCIETY, at 3.45. e 
e e 
e, SUNDAY, No@emBer 26. 


Sunpav Lgcrure Society, at 4.—Curiosities of Bird Life: Dr. R. 
Bowdler Sharpe, 


® 
MONDA Y, NOVEMBER 27. 


Roat GEOGRAPHICAL SOCIETY (at the University of London, Burlington 
“Gardens, W.) at 8, $.—wintagctic Exploration: Dr. John Murray. 
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The Mummy. ByeE. A. Wallis-Budgg, bL.D., F.S.A, 

(Cambridge: Unifersity Press, 1893.) 

"TEN years ago, and ‘even less, the English readers of 
hieroglyphs might be counted on the fingers of 

one hand, witlsut the thuntb. They may now be reckoned 

by the score. The reasons for this movement—we can 

hardly term it a revival—are partly the opening of the 


hieroglyphs from Sir Gardiner Wilkinson’s six volumes 


of mingled barning and ignorance. ® €ven in,*Dr. , 


Birch’s great three-volume edition of Wilkinson, there 
is nothing practical to be gleaned. From this time 


fhere will always be a handy work, which can be: 


recommended to' the would-be student, a werk as 
profound in linguisfic learning as it is easy and simple in 
communicating it. here are points in which we differ 
with Dr. Budge, yet we cannot exactly impute them to 
him as errors. For example, we donot 
transliterations, in which he is loyal to the system now 


Nile ‘to any English tourist® who can afford to travel ate long in vogue among the best class of scholars 'on the 


all. This is chiefly due to the ubiquitous Mr. Cook, But 
it would not be fair to mention it without also mentioning 
such authors as Dr. Budge, who have made what 
used to be a sort ‘of secret knowledge, a sort of occult 
science, into one of the easiest branches of learning any 
one, especially an Englishman, can study. Hieroglyphs 
appeal to several different kinds of minds. “People 
pictorially disposed find the representations of all kinds of 
common objects easy to rempmber, and very interesting 
to copy. *The naturalist finds these curious old birds, 
beasts, fishes, and reptiles well worth learning, if only to 
find oft why they stand for letters. The astronomer 
must work a little at them, on account of the light they 
throw upon the stars of a time so remote that a Draconis 
was then the Pole Star, and not a Urse Minoris. Tothe 
ordinary lover of languages the grammar of ancient 
Egypt is full of delightful surprises, as well as pitfalls, 
While he unravels a tongue spgken by Aryans, with Semitic 
inflections and Hamitic roots. We might go through 
the whole catalogue of ’isms and ’ologies, and yet find 
none in which hieroglyphs would not give some help; 
and, above all? they are so absurdly easy. The ancient 
Egyptian was quité determined that whensoever people 
did learn to read hiseinscriptions,*fhere should be no 
kind of mistake,asefo his mtaning, and one result is that 
many beginners find it possidle, without knowing the 
pronunciation of more than a dozen words, to ascertain 
@he sense of whole passages. There is one thing more, 
At the very root of all literary learning lies this marvel- 
lous invention of the Egyptians. gHieroglyphs are the 
parents of the writing of the Phenicians, Hebrews, 
Syrians, Greeks, anf Romans ; and consequently they are 
the by no means remote ancestors of our own alphabet, 
every letter 8f which is itself a modified hieroglyph. It 
is therefore curioug,to remark that the printing and 
publishing of Dr. Budge’s book is the first effort 
on the part of any university in the three kingdoms 
to encourage the study of Egyptology. A kind of excep- 
tion may be made in favour of University College in 
Gower Street, which accepted a legacy left by the late 
Miss Edwards to found the chair now occupied by Prof. 
Flinders Petrie. But the work now accomplished by the 
Syndics of the Cambridge University Press, must be 
followed in the sister universities, and there are sjgns 
already of a movement in this diréction. Dr.“Mahaffy 
of Trinity College, Dublin, is known to have acquired a 
share in the wisdom of thegEgyptians, and the university 
of Oxford hgs given the honorary degree of D.C.L. to 
Mr, Petrie. Unde these circumstances, therefore the 
appearance of Dr, Budge’s book isopportune. Only afew 
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continent. “He has not gone in for the recent French 
absurdities in this respect, nor, on the other hand, has he 
followed Herr Erman into his impossible qtiests after 
exact pronunciation. This ig not’the only point on which 
we are inclined to quarrel with that learned and whimsical 
German ; but it must not for a moment be supposed that 
there is anything controversial about the calm pages of 
Dr. Budge’s “ Mummy.” Onthecontrary, when we con- 
sider that there sis not a statement inthe boeok¢hat has 
not at one time or another been called in question, not a 
chapter that has not been fiercely debated, we must con- 
cede to the author a credit for moderation very re markable. 
True, he has disdained even to mention the difficulties 
to which such books as the French catalogue of the Gizeh 


Museum, or M. Maspero’s later works, expose a studente 


The method pursued by Dr. Budge is the safest. Cons 
ceivably, better systems may be constructed, but we must 
remember that it is by the present system that the great 
discoveries of Lieblein, Lepsius, Marriette, Barch, and so 
many others have been made. ° 

Dr. Budge tells us in the preface that this volume was 
originally written to form the introduction to the Cata- 
logue of the Egyptian collection in the Fitzwilliam 
Museum. It is, however, a complete book in itself, and 
forms, in a series of condensed, but perfectly clear 
essays, a very handy encyclopedia of, all branches*of 
Egyptology. The first five chapters are historical, and are 
followed by a list of the dynasttes and the dates assigned 
to them by different authorities. The divergences here 
are startling. Champollion Figeac placed the first dynasty 
at B.C. 5867; Wilkinson at B.C. 2320. Dr. Budge*evi- 
dently prefers the B.C. 4400 of Brugsch, Lists of pomes 
and of cartouches follow, and then we have one of the 
most interesting chapters in the book, that on the 
Rosetta stone and the recovery of the Egyptian alphabet. 
Tbe priority of Young to Champollion is clearly made 
out, though, Herr Erman is doubtful; and Mr. Renouf 
prefers the claims: of Champollion. But Dr. Budge 
clearly proves that, though Young has, precedence of 
Champollion, Akerblad, a Swede, has precedenfe of both. 
Some fifty pages are occupied by this interesting dis- 
cussion, and then we come to the “piece of resistance,” 
the title ~é/e of the whole book, namely, the Mummy. An 
Egyptian funeral is minutely described. Next, wé are 
told how the mummy was prepaged; a subject to whieh 
we must briefly return wh@ we have desgribed the rest 
of the contents. e Mummy cloth, embroideries, t:anopic 
jars and chests, come next. Eighe pages are devoted to 
the Book of the Dead, and then we have a carefal 


description of the different amulets, stich as inscriked 
i $ 


ways like his 


à °. 
e scarabs, figures, hearts, and so on, which are found in 


tombs, The nanees and figures of forty*six gods are next 
identified, andeafter them twenty-eight sacred animals. 
There are some interesting’ not®s on c@ffins, followed by 
accounts of pyramids, mastabas, and tombs. A chapter 
contains particulars of Egyptian writing ; and after some 
minor articles the book concludes with two lists, one of 
common hieroglyphic signs, and dhe of the determina- 
tives most frequently observed. As the detetminative is 


‘always the beginner’s surest guide, this last list will pro- 


bably be taken first by many readers. The scope and 
probable usefulness of this remarkably complete treatise 
will have been gathered from the above sumneary, 

We now turn back to the middle of the volume. Dr. 
Budge cannot decide whether the art of mummifying was 
known to the aboriginal*inhabitants of the lower Nile 
valley, or was imported from Asia by the first Aryan 
settlers. He speaks of the venerable stele of Shera, a 
dignity of the court of Sent, the fifth king of the second 
dynasty, whose date is placed at about B.c. 4000, This 
monument is preserved at Oxford, but Dr. Budge ought 


to have menti8ned here that a portion of it is in the Gizeh 


Mugeum. The French cataloguer of that collection omits 
all Mention of the Oxford stele. So they are even; but 
each portion gives different items of Information. On 
this monument Shera prays the gods ‘‘to grant sepul- 
chral meals,” from which Dr. Budge infers “ that the art 
of elaborate sepulture had reached a high pitch of per- 
fection in those early times.” He notes incidentally that 


a redaction was made in the reign of this king Sent of a: 


medical papyrus, from which itis clear that the Egyptians 
were already pos$essed of anatomical knowledge sufficient 
to enable them to preserve the human body as a mummy 
or otherwise. Manetho, the Ptolemaic chronicler, ex- 
pressly states that Teta, the second king of Egypt, wrote 
a book on anatomy, and also studied the properties of 
drugs. His shother, Shesh, invented a hair-wash. Al- 
theugh, then, some form of mummifying must have been 
in use at a very *early® period, it does not follow that it 
was always practised. Bodies were sometimes preserved 
in honey, as,i for example, that of Alexander the Great; and 
Dr. Budge quotes a gruesome story*from Abel el Latif, 
about the body-of a child found in a jar of honey. The 
body of Mycerinus, now in the British Museum, seems to 
have been wrapped į in cere-cloth—if the Egyptians had 
honey, they also had wax. Skeletons of this ancient 
period usually fall to pieces when exposed to the air. 
The oldest mummy, strictly so called, which has been 
identified, is that of Seker-em-sa-f, B.C. 3200, a king of the 
sixth dynasty, which is now at Gizeh. A few fragments 
of the mummy of Unas, of the fifth dynasty, are in the 
same coll@ction—part of the skull, only, anda hand. As 
to mummy cloth, Dr. Budge corrects a prevalent error. 
Almost all the older writers asserted that mummies were 
wrapped in cotton. Jomard thought linen was also used ; 

but ¢learned Fellow of the Royal Society, heving obtained, 
im 1834, four hundred specimens of bandages, ascertained 
that they werg a all of linen. A piece of fine texture was 
found te have five hundred and forty threads to the inch 
in the warp, and one*hundred and ten in the woof. 
Nobody who has seen the wrappings, ofa delicate salmon 
€olour, which wêre ein ghe coffin of Thothmes II., can 


m forget that they were as fine as the finest lady? S handkër 
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chief of the present day. Br. Budge’ views,on the sub- 


ject of pyramids will not gily with those of numerous. 
very worthy persons how, we may Rope, of a more 
reasonable mind. In Cairo, a very short time ago, the ` 
only book on pyramids to be had by tqurists was that of 
the late Scottish Astronomer Royal, Which was written to 
prove that the Great Pyramid wa$ erected to embody the 
truths of revealed _religion. Dr. Petrie’s book was no- 
where to be seen. ° Now all isechanged. Yessrs. Cook 
and Son employed Dr. Budge to write a little book on the- 
Nile voyage, a copy of which is in the hands of every 
tourist, and the pyramid iffch and the great pasSage 
theory have become curiosities of history. Dr. Budge 
says briefly, “ the royal tombs of the early dynasties were 
built in the form of pyramids, and they are, to all intents. 
and purposes, merely mastabas.” - 


® 
ESKIMO LIFE. j 


Eskimo Life. By Fridtjof Nansen.? Translated by W.. 
Archer. 350 pp. (Lond®n: Longmans, Green and 
Co., 1893.) re e. 

HEN Dr. Nansen reached the west*coast of Green. 

land, after his memorable journey across the 
continent, he found that the last ship of the year had 
left for Europe, although he had altered his plans and 
steered for Godthaab instead of the more northerly 

Christianshaab, partly in order to avoid being detained in 

the country during the winter. He was, however, comse 

pelled to spend the winter among the Eskimos, and his. 
observations and reflections on the character and every- 
day life of the race are embodied in the book before us. 

Dr. Nansen admits the impossibility of attaining a 
complete and thorough knowledge of so peculiar a 
people in so short de time as ong winter, but his own 
experiences and impressions have bgen supplemented: 
by reference to the wgitings of all the most competent. 
authorities—the Egedes, Crantz, Rink, Holm, and others, 

The early history of the Greenland, Eskimo is obscure,» 
and anything like certainty dates Back no further than. 

1721, when Hans Egede, the Norwegian missionaty, took 

his wife and children, and settled on the west coast with a. 
view of improving and civilising the gative race. From 
that time to the present, however, the history of the 
people is well known, and a study of this period affords 
one of the best examples of the development and changes. 
which so-called lower taces undergo, when subjected to 
the influence of western European civilisation. 

The first part of Dr. NanSen’s book is concerned with 
the daily life of the modern civilised Greenlander, and the 
chapters on the kaiak, or skin-boat, and the weapons 
used in hunting the seal and other characteristic game of 
the Arctic seas are excellent. | > 

It is interesting to note that this section of the Eskimo 
race use the throwing-stick, which enables them to throw 
the harpeon and bird-dart with greater force and accuracy 
than with the unaided arm alone. This instrument is 
only met with among two or three races of men, so widely 
separated from each other as to preclude the idea of a 
common origin of the invention. œ 

The character and social life of the people is pértrayed 
in three or four of the succeeding thapters. {Little 
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before it is seen that he possesses a flexibility of mind 
and deep sympathies whichgnalgle him to enter into 
pecutiar touch with a race of this {haracter. . 

Chapter xiii. deals with the religidus igeas and myths 
of the Eskimo. This part of the voleme Îs necessarily 
second-hand; but so fgr as the facts are concerned, 
nothing remains to be desired. It seems to us, however, 
that there is too great a tendency toglook upon these 
legends and fles as matfers derived from foreign in- 
fluence, notably that of the e&rly Scandinavian explorers, 
from the time of Erik the, Red (986 A.D.) to about 
1400 A.D. There is some similarity between the legends® 
of the Scandinavian and the Eskimo, but Dr. Nansen, in 
dealing with the origin of those possessed by the latter, 
does not apparently allow enough for the possibility of 
spontaneous growth of the same idea in two widely 
separated races. The Vikings have had little influence 
upon the daily life of the Greenlgnder, and it is very 
improbable that the latter would borrow recondite 
philosophy, or lore of any kind, from the former. 

If true similarity does exiet in such,cases, it is more 
likely to De due to éhe inhergrtt similarity of the powers 
of the human mjnd to invent explanations for incorrectly 
understood phenomena. 

In the concluding chapters are given the results which 
have been achieved since the introduction of Christianity 
150 years ago. The first European settlement found a 
people who were nearly blameless, full of practical 
socialistic sentiment, generous and open-hearted, truthful, 
private property almost unlMown, poverty non-existent, 
able to live peacefully and contentedly in surroundings 
in which Europeans, with all modern resources, are taxed 
to the utmost.fo exist through winter, healthy and full 
of patience. To-day disease, poverty, and distress are 
abundant. These changes, which must be looked upon 
as bad for the Eskim®, whatever the intentions of the 
settlers may bepafM brought about by causes which are 
to a large extent obvious, and Dr. Nansen’s advice fo all 
those who have the welfare of the native race at heart, is 
to leave the country%and allow the people to make the 
shortestecut back again to their pristine state. 

The translator’s work has been a@mirably done. 


J. P. 


* OUR BOOK SHELF. 


La Voie Lactée dans BHémisphére Boréal. By C. Easton. 
With a preface by Prof. H. G. van de Sande Bak- 
huyzen. (Paris: Gauthier Villars et Fils, 1893.) 


THE Milky Way, “that broad and ample road, whose 
dust is gold and pavement stars,” almost defies accurate 
delineation. Its irregular outlines and indefinite struc- 
ture tease the eye of the artist, and renders his task 
most difficult. In all probability the largest amount of 
information with regard to this celestial zone “ pow- 
dered with stars” will be obtained from photo- 
graphs taken by means of portrait lenses having a 
wide field, similar to that employed by Pref. Bar- 
nard for his beautiful pictures. There is much to be 
gained, however, by the multiplication of maps such as 
those of M. Easton, in which the aspect of the Galaxy to 
an observer baving normal eyesight is shown. The maps 
are finely drawn afd reproduced, and well show the 
delitate’gradations of galactic light. A detailed descrip- 
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acquaintance with the writings of Nansen is necessary | tion and historical notice gWe the atlas ~dditidnal i 
interest, while a catalogue of the patches and streams of 


99 


luminosity, aad the dark regions, will bè ef use toshose, 
who theorise on the structure of the stellar universe., A 
comparison of the maps Withthose drawn by Boeddicker 
reveals many differences, but it cannot be said on this 
account that either of the observers is wrong. Ne two. 
observers have eyes exactly alike, or are favoured with 
precisely the sameohserving conditions, hence drawings 
of the Milky Way, like those of nebula, simply represent 
the appearamces presented to certain visions, and are 
only approximations to the truth. M. Easton’s maps are 
published in a very handy form, and® may $e added with 
advantage to every astronomical library and observatory. 


An Elementary Treatise on Analytical Geometry. By 
W. J. Johnston, M.A. (Oxford: Clarendon Press, 
1893.) 

IN these 400 pages Mr. Johnston has ably” succeeded 

in producing a very excelent “treatise which leads the 

beginner by easy stages from the first principles of the 
subject to the more complicated theorems in trilinear 
coordinates. In the first ten chapters the student is 
made thoroughly familiar with the properties of the: 

Ellipse, the Parabola, and the Hyperbola, after having 

been well exercised in the more preliminarg parts of the 

subject as regards co-ordinates, the straight line, loci, &c. 

In these chapters it seems that the beginner can hafdly 

fail to obtain a thorough grip of their cofttents, umess 

indeed he goes out of his way to do so, for more details 
could hardly be added. The numerous worked-out 
exercises should also be valuable, as they show him how 
to apply the knowledge gained from the various 
theorems learnt as book work. The next three chapters 
deal with the general equation of the second degree, con- 
focal conics, and abridged notation, the last-mentioned 
including a large number of miscellaneous exercises ; in 
these may be mentioned some additional methods of. 
tracing a conic whose Cartesian coordinates are given, 
and an investigation of the equation of a diameter dueto 

Prof. Purser. The remaining chapters treat of trilinear 

coordinates, envelopes, and methods of transformation. 

Here may be noticed Prof. Genese’s proof of Feuerbach’s 

theorem, Pascal’s theorem, and many othegs of interest. 
As an elementary book gne may say that, from a be- 

ginner’s point of view, we have here a sound and clea®@y 
written volume that will be sure to find favour with 
students and teachers. Perhaps it may be better for those 
commencing the subject to pursue the limited course 
recommended to thepa by the @uthor, but a little more of 
an insight will show them what to read. Advanced 
students will also find much of interest in the Mtter 
chapters, and to them we can specially recommend the. 


working out of some of the numerous afd well-chosen 
examples. $ ; 


Zur Kenntniss der Postembryonalen Schädelmetamor- 
phosen bei Wiederkauern. By H. G. Stehlin. (Basel: 
Benno Schwabe, 1893). 


THIS publiaation deals with a branch of osteology which 
up to the present time possesses no special literature 
of its own, and is an attempt to trace the changes 
which take place in the skulls of ruminants fromm the time 
of birth up to adult age. The skulls of Bos, Capra, and 
Portax are studied in a most exhaustive manner at 
different ages, and comparisons drawn; elaborate 
measurements being given m every case. Special 
attention is paill to the effects produced by the develop- 
ment, final size, and position ofthe sinuses, teeth, arf 
horns ; also, the differences between the ¿SK*ll at birth 
and at adult age are considered in relation to «ate of 
growth of the animal, and its length of life. In the last 
chapter the three types, Bos, Capra, and Portax, are con- 
trasted with each other, and a haar of other fornt} 


described, their.relations to thesestypts being indicated. 
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The plates illustrate most fully the goints made out, 
in many cases 4 longitudinal section of the skull of the 
aninal at birti? being printed in red over a drawing of 
one of adult age, both drawings having, been reduced to 
scales which render comparisons of form possible. 





LETTERS TO THE EDITOR. 


[The Editor does wot hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can Ke undertake 
to return, or to correspond with the writers of, rejected 
manuscript@intended jor this or any other part of NATURE, 
No notice ts taken of anonymous communications. | 


Suggested Nomenclature of Radiant Egergy. 


HAVING recently had occasion to develop the first principles 
e of the theory,of inter-stellar radiation, I soon felt the want of 
some short and convenient word to express that form of ethereal 
wave-effect known as “radiant energy,” ‘‘ radiant heat,” 
“light,” ‘‘rays of the spectrum,” &c, Radiant energy is 
doubtless the most accurate of these expressions, but it is subject 
to the objection of being a description rather fban a name. The 
nomenclature of the subject has come down from a time when it 
was supposed that there were three distinct kinds of rays in the 
spectrum, geverglly known as light, heat, and actinic rays. It 
is, I believe, no® much more than half a century since several 
eminent physicists and teachers supposed that the heat rays of 
the spectrum coyld be separated from the light rays having equal 
refraffeibility by the absorption of a transparent medium ; and 
that even the light rays of different colours might be separated 
in the same way. I cannot but think that the general under- 
standing and application of the now received theory of the 
subject, which recognises in this form of energy no differences 
of kind except wave-length, has been materially retarded by the 
want of a corresponding nomenclature. 

The use of the word ‘‘light” for ethereal waves having a 
length between certain definite limits, while there is no corres- 
ponding word, for other waves, is evidently unscientific. Not- 
withstanding the great practical usefulness of light, its distinctive 
property of affecting the optic nerve in a certain way can claim 
only a secondary place in physics. Indeed, it’ has long seemed 
to me that the banishment of the word “‘light” from physics 
was a desideratum. 

After various attempts I hit upon the very simple term 
radiance, as onegwhich seemed well-fitted to supply the want in 
question. The vegue and poetic yea hitherto associated with it 
is a gdvantage, because it enables us to adapt it to the case in 
hand with greater r€adinegs than we could adapt a word which 
already had some well-defined meaning. Shakespeare speaks 
of the ‘* sacred radiance of theùsun ” ; while Milton describes the 
Deity as ‘* Gir with omnipoteace, with radiance crowned.” We 
can thus Adopt the word to express scientffically what we now 
consider to be electro-magnetic waves, or ethereal waves, with- 


- out that clashing of ideas which might arise from making a new 


application of angold word, and- without the awkwardness of 
coining anewone. . 

The necessary derivatives and compounds of the word can be 
formed with as much ease as we should expect in the case. The 
verb “radiate ” will mean to emit radiance. I do not think 
any confusion will arise if we use the word ‘‘ illuminate” $o 
signify the throwing of radiance upon a material body, although 
in ordinary language it implies light. Possibly the extent to 
which it is used in a tropical sense may facilitate the widening 
of its literal meaning. Radiometry would mean the measure of 
radiance, ail an instrument for effecting such a measure would 
naturally be called aradiometer, It is perhaps unfortunate that the 
instrument in question should then assume the name of Crookes’ 
beautiful little instrument, but an apology may be found in the 
fact that the latter has not begn used for the purpose of exact 
measurement. The use of the word ‘‘ radiometry,’ offers no such 
difficulty. nf 

‘Pam still a little perplexed for a word which shall express 
the quality hitherto called trangParency, diathermancy, ke. 
Apparentéy we have no alternative but to cgntinue the use of 
one of these objectionable,Words, or invent some such new word 
as transradiant, or transradious. 

fhe proper measure of radiance,and the only measure which can 
be regarded as of redi insporgance in physics, shoujd be the amount 


ot ehergy radiated in unit ‘time. This measure is equivalent to 
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that of heat generated in unit fime‘in the absorptien of radiance: 
by a perfectly black body. Jf we reflect that this, and this 
alone, measures the actudlos#of internal energy by a radiating 
body of any lind, whethe# ball of iron in a® laboratory, pl&net, 
star, or nebula, the imp6rtance of some simple nomenclature of 
measurement wll be evident. I shouldebe much pleased if 
physicists would find by actual trial whether the use of the pro- 


posed words comes as natural to them as it has to me. 
SIMON NEWCOMB. 
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The Postal Transmissiof of Natura® History 
Specimens, 


Ir has always been recognised that scientific research is 
greatly furthered by thè exchatfge of the various objects*with 
which that research is concerned. For the transmission of 
objects of Natural History from one country to another, the 
mails have offered a cheap, speedy, and trustworthy means. 
Heretofore, through the laxity with which the regulations on 
the subject have been enforced, it has ween possible to enter 
such objects in the mails of the Universal Postal Union as 
samples of merchandise and under the rates of postage there- 
for. From official information lately received from the Post 
Office Department of th® United States it appears that such a 
rating is entirely unauthorised by existing provisions, and that 
objects of Natural History may be mailed to countries of the 
Union only, at the rates required for letters, The United States 
Post Office Department also stated that it had reeently sub- 
mitted a proposition to the @ountries composing the Postal 
Union to modify the regulations so that such epecimeng might 
be received into the mails at the same rates as samples of 
merchandise, but that a sufficient number of those countries had 
voted against the proposition to defeat it. 

This Academy has therefore resolved to address the various 
scientific bodies, with which it if in communication, in those 
countries whose Governments have voted against the proposi- 
tion, and to request those scientific bodies to memorialise their 
respective Governments in favour of the same. l .è 

The Governments of Austria, Bolivia, British India, Canada, 
Germany, Great Britain, Guatemala, Hungary, Japan, Norway, 
Portugal, Russia, Spain, Sweden, Tunis, Uruguay, and 
Venezuela having voted in the negative, this Academy respect- 
fully requests the favourable consideration of tkts question by 
scientific societies, and begs that they take,such steps as they 
deem advisable to inform the Postal authorities, of their 
respective Government#of the manifegt advantages to scientific 
research which would result fromethe adogtion of the proposed 
modification, and to request those authorities tò take such steps 
as may result in the adoption of the same. 

The letter rate for postage (Universal Postal Union) is ten 
times that required for samples of merchandise ; such a ratee 
for specimens of Natutal History is virtu®lly prohibitive. 

This Academy would respectfully urge upon eécientific 
societies prompt actionein this matter, if it meets with that 
approval which we so strongly desire. 

Isaac J. WISTAR, @reszdent. 
Epw. J. NOLAN, Recording Seeretary. 

Rhilad elphia, November 14. 


° Flame.’ _ @ 


HOWEVER thoroughly a B.A. audience may have allowed 
Prof. Smithells, by means of hisebeautiful experimental demon- 
strations, to hypnotise them into unquestioning belief in his 
conclusions, those who read the account of his lecture in 
the pages of NATURE will not all be equally disinclined to 
question the validity of some of his arguments. 

To tell uthat Dalton, as a matter of fact, long ago settled 
the question as to which has the preference—the carbon or the 
hydrogen--when a hydrocarbon is burnt with insufficient 
oxygen, is, after all, but to appeal to the gallery; and this and 
othe? conglusions arrived at by Prof. Smithells appear to me to 
involve the use of that process of circular reasoning which con- 
sists in taking for granted that which isto be proved—a method 
which at the present day finds such favourin certain quarters. 

As I discussed this matter som@what in detail in a correspon- 
dence with Sir G. G. Stokes last year (Chem. Soc.@Proceedings, 
1892, No, 106, p. 22), it is unnecessary to go fully, into§it now. 
Any number of analyses showing the presence of hydrogen in 


the products of combustion may be quoted without materially ad- 
7 e e 





NOVEMBER 30, 2893 | 


s z a s 

vancing the settlement of the question. In my opinion, there is 
no improbability inherent in thgpassymption that hydrogen is 
bute secondary, preduct, resulting C= the interaction of the 
primary products—water and either caxbon or carlfon monoxide. 
The rate at which the interactions take place in flames are such, 
and the conditions are such, that the prodwets c&/ected are prob- 
ably far from being the prgducts of the initial interchanges, as in- 
deed Prof. Smithells himself admits to be the case. It is scarcely 
likely that the settlement of such a question can ever be achieved 
‘by direct observation, Our ultimate views on the nature of the 
„changes occurSng in flames fnust depend on the gradual growth 
of a true understanding of the@ature of chemical interchanges 
in general, and especially in gases. 

J am inclined to take the sanse view with reference to Davy’s 
-explanation of the luminosity of flame. If eventually, as is not 
improbable, we come to regard the expressions chemical inier- 
change and electrolysis as interchangeable equivalent terms, 
much more will have to be said on behalf of Frankland’s hy- 
pothesis, I had the good fortune to attend the philosophic 
lectures at the Royal Institution in which Frankland, in 1868, 
first fully stated his views on this subject, illustrating his ar- 
.guments by a series of most striking experiments. No course of 
lectures ever impressed me more, andeto the present day I have 
the most vivid recollection of all that passed. An account af 
the lectures was published in the Yournal of Gas Lighting at 
the time of their delivery. It has always appeared to me that 
Franklang’s arguments are ofa most weéghty character, and 
that owing to theirmppearance, fh an obscure publication they 
have never yet heen sufficiently widely considered, 

The study of flame affords problems of the highest interest 
and importance, but of proportionate complexity and difficulty. 
“There is little doubt, however, that we are inclined to take too 
narrow a view of this as of many other inquiries—that we have 
an unreasoning belief in what we are pleased to call facts, for- 
getting that these same ‘‘ facts” are’ but phenomena interpreted 
by our pwn limited intelligence. On studying the views that 


@, have been taken at various times, it is only too obvious that 


fashion is not confined only t@#garments, nor is dogma the ex- 
-clusive privilege of theologians; and it is time that we 
realised that very many of our conclusions regarding chemical 
interchanges are but the erudest dogmas, based on a thoroughly 
‘superficial copgideration of the phenomena. If we are to de- 
serve the title of scientific workers—workers exact in deed, 
thought,.and word*-we must be far more careful in the choice 
of our language, and guarded in our cgnclusions. 
HENRY E. ARMSTRONG, 





oe 6 ö 
“ Geology in Nubibus.” 

SIR HENRY HOWORTH Wishes to continue the discussion of 
glaciation in the pages of NATURE, bub I find in his last letter 
very gaod reason why this cannot be done. No discussion can 
lead to definite results unless the :pgrties to it accept as data 
what they themselves have recently and deliberately admitted. 
But when I stated that the Rhone glacier did reach the Jura, 
and deposit on it erratic blocks between Geneva and Soleure, I 
did so because it was one of the data ‘already admitted by Gjr H. 
Howorth. LPhis “ Glacial Nightmare,” pp. 169-173, he gives a 
full summary of Charpentier’s first memoir on the erratic blocks 
of Switzerland, des@&ibing the glagial phenomena exhibited 
along the whole course of the old glaciers from the Alps to the 
Jura, and showing that they ‘‘ even climbed that range and went 
over to the other side of it.” *Sir H. Howorth then says: “I 
have quoted at considerable length from this excellent memoir, 
because I look upon it as having definitely applied zxazctive 
methods to this question with results which are for the most part 
sound and unanswerable,” (Italics mine.) Jn the same 
chaptef (pp. 195-202) Charpentier’s second memoir is sum- 
marised, still more fully, and his general conclusion is thus 
quoted: **It goes without saying that not only all the valleys of 
the Valais were filled with ice up to a certain height, but that all 
lower Switzerland, in which we find the erratic ddpris of the 
Rhone valley, must have been covered by the same glacier. 
‘Consequently all the country between the Alps and the Jura, 
and between the environs ofg{zeneva and those of Soleure has 
been the bed of a glacier.” Agassiz and other writers are 
quotedgas giving furti@er evidence of the same kind. Nowhere 
intthe whole of this chapter can I find a single objection to the 
conclusions of the chief writers quoted, and the concluding 
paragraph, at p- 208, frankly accepts them. It. declares that 
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they are supported, by “t every form of converging evidence,” ° 


and that—‘‘ $o far there is no question at i€ue.” Yet, mhen 

take these same conclusions of Charpentier ag admitted data, 
Sir H Howorth says: ‘Bhis dorm of dogmatic argumeht is 
assuredly incompréhensible!” Charpentier’s proof that the 
Rhone glacier reached Soleure, was, a year ago, ‘‘ sound and un- 
answerable,” and was an example of ‘ definitely applied ‘induc- 
tive methods ” ; bu» when I accept these same results 4s some- 
thing to reason upor I am told that I am making use of 
“ hypotheses outside the laws of nature.” I bave now justified 
my opening statement that a discussion carried on in this manner 
can serve no useful purpose. ALFRED p WALLACE. 


Correlation of Magnetic and Solar Phenomena, 


In Mr. Bilis’ letter on this subject (NATURE vol. xlix. pp. 
30), he says :— 
‘To sum up, the points of the matter may be thus stated :— 


(1) The solar outburst in 1859 was seen indepentlently by two ° 


observers : the fact of its occuyrencé seems therefore undoubted. 
(2) The corresponding magnetic movement was small. (3) 
Many greater magnetic movements have since occurred. (4) 
No correspondirfg solar manifestation has been again seen, 
although the sun has since been so closely watched.” 

Now, in the year 1882, I was acting as assistant to the 
Solar Physics Committee, and on November 17 there was a 
dense fog, so that it was not possible to take®@the *usual solar 
observations, Mr. Lockyer was present in the morning, and 
then left for some reason ; after he had gone, a telegram*%came 
for him ; he returned late in the afternoon, amd sent fag me, 
told me the telegram was from Mr. Preece, of the Post Office, 
asking him whether there was a solar disturbance, as there was 
such a violent electrical storm raging, that communication had 
been cut off from the continent, and that it was difficult to 
maintain communication in England. I at once went to the 
instruments, and as the fog cleared just before sundown, was 
able to ascertain that there was a large group of spots near the 
sun’s meridian, attended with most violent uprushes of luminous 
matter ; indeed, if my memory serves me aright, it was the most 
violent disturbance I saw during the whole of mg observations, 


‘extending from 1879 to 1886. On reporting to Mr. Lockyer, 


he said we should probably see an aurora in the evening ; and 
as soon as it was dark, there was a most brilliant auroral display 
that exhibited some quite new features (NATURE, vol, xxvii. 
pp. 82 et seg.) Doubtless, had this spot been kept under 
observation, luminous outbursts similar to those observed by 
Carrington and Hodgson would have been sen; indeed, Mr. 
Whipple’s letter (oc. czé. p. 8%) seems to contafn $uch an observa- 
tion. e ° 

I believe, but am not quite sure, as the records of the observa- 
tions are in Mr. Lockyer’s possession, that it was in this spot 
that he and I first noticed that some of the so-called 
iron lines in the spo® spectrum ‘were in motom, whjle others 
were not, H. A, LAWRANCE, 

Gunnersbury, November 19. e 





New Variable Star in Androfheda. . 


A. STAR that should be added to the list of variables is 
+ 26°43, of the Bonn Durchmusterung, in which work its mag- 
nitude is given as 8°7. In reply to a letter of mine, in which I 
expressed a doubt as to this star’s existence, Dr. Kiistner, of 
Bonn, infgrmed me that although he had on the 7th of this 


month looked in vain for the star with the 6-inch refractor of | 


Bonn Observatory, yet it seemed pretty certain that a star had 
twice been observed in the specified place in, ala saree 1855. 
I have subsequently been informed by Sir Robert Ball, that the 
star was twice observed at Cambridge (England) in 1878. The 
dates and places of the various observations, as well as the esti- 
mated magnitudes, are:— © 5 

Sept, 7, 1855, Bonn, 9°o (but perhaps 9'2) . 

Sept. 10, 1885, Bonn, 8'3. 

Nov. 29, 1878, Cambridge, 8'7. e 

Dec. 11, 1878, Cambridge, 8°7. - è 

The star’s mean place for 1894'0 is j © 


R.A. oh. I6m.® 51°3s. 
Decl, +26° 24 27” : 
° [HOMS D. ANDERSONS 
21 East Claremont Street, Edinburgh, November 22. °- 
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° Protective Habit in a Spider., ined from various points of 


2 t 

. R. I. Bococx’s interesting paper in your issue of 
November 16, leads me to pl&ce oh record an observation I 
made last summer in the island of Arran. Sitting by a little 
clear ppol in the granite of Glen Sannox; I noticed a spider whose 
web was,spun in the heather which partly overhung the stream. 
On disturbing her, she dropped on to the $ranite a few inches 
above the water, and running rapidly Gown, entered the pool 
and hid under a t@ft of weed. After remaining thys hidden for 
24 minutes, she returned to the surface and, reeling Herself up 
by her thread, regained ¢he web. Disturbed again, she repeated 
the action, remaining undéf water 13 minutes. A puff of 
tobacco smoke sent her down a third time, when she remained 
hidden for 22 minutes. . In each case she hid in the same place, 
and in each case regained the nest by her thread. 
_ I have placed the spider in Mr. Pocock’s hands, He informs 
me that the species is Xetra cornuta, or possibly gatagiata, 

University College, Brista]. C. LLOYD MORGAN. 


THE LOSS OF H.M.S. “ VICTORIA.” 


FOUR weeks ago the Admiralty issued a minute 

upon the proceedings of the Court-Martial appointed 
to inquiræintę the loss of H.M.S. Victoria ; and also a 
further minute upon the construction and stability of the 
ship, and a report by Mr. W. H. White, the Director of 
Navad Constru€tion, upon such parts of the evidence given 
at the Court-Martial as throw light upon the causes of 
the foundering or capsizing of the ship. 

In the first-named minute the Admiralty concur with 
the finding of the Court-Martial, as regards the causes of 
the collision with the Camperdown, and the distribution 
of blame among the officers concerned :—matters with 
which we shall not now attempt to deal. The other two 
relate to the construction, buoyancy, and stability of the 
ship, and discuss facts and questions relating to these 
points, which demand the careful attention of all who are 
interested in the efficiency of the Navy. These minutes 
deal with matters for which the Admiralty is felt to be 
responsible, and to be, to some extent, upon its trial. The 
question of Admiralty responsibility for the efficiency -of 
the Victoréa, and her power to withstand such a blow as 
She received, bag been hithertgtreated and discussed as 
thowgh it were merely one of who designed the ship. In 
this case, the circumstafces are somewhat peculiar, for 
her original designer, Sir N. Barnaby, retired from the 
Admiralty service in 1885, immediately after the vessel 
was ordered éœ be built, nd before she was even in 
frame. Many alterations were afterwards made during 
the progress of construction, and everything considered 
necessary for safety or efficiency was done by others, 
during the five Years that passed before she was finally 
completed. Whether* the early design were good or 
bad, the responsibility for the ship as she was com- 
pleted and commisssioned, and passed into the Navy 
as a first-class battle-ship in 1890, surely rest¢ 
with those whose duty it was to watch her construction, 
and to ultimately certify to her fitness for the class in 
H.M. service in which she was placed. The question 
of who wag responsible for the design of the Victoria 
as it first stood, has now little more than an historical 
interest. That of the responsibility for completing and 
fitting her out.for sea, and passing her into the Navy as 
a first-class battle-ship, is the only one of real practical 
importance at the present tiine, if it be thought necessary 
to discuss the matter. : 

This being the state of the case with regard to the 
question of réspangbility, we caf only regard the minutes 
relating ® the buoyancy and stability ofthe Victoria as 
the best defence of theeship that is possible. It may be 
a perfectly good defence, but it is obviously ex parte, 
angi can only rightly be judged as such. Had a Committee 
of Inquiry been appointed, these minutes fepresent the 
easethat would have beer laid before it by the Admiralty, 
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and would have ated 


view, and adjudicated\up The miralty has pre- 
ferred to treat the pub/# as competent judges, and to lay 
their case beforeghemin a form which bears the outward 
semblance of judicial decision. The*minutes are, how- 
ever, upon some points more in the nature of a pleading 
than a judgment; while they are, at the same time, much 
too technical and complex for any but the most competent 
experts to judge. “tis to be regretted, in the interests of 
the Navy and the country, that the facts and opinions 
thus put forward are not referred to a competent and 
impartial body for examination and report. J 
e Mr. White’s report Summarises the evidence respecting 
the behaviour and movements of the Victoria after she 
was struck by the Camperdown, and gives the results 
of calculations respecting the effect of filling com- 
partments in the neighbourhood of the blow, which 
appear to agree, in the main, with the reports of 
observers. The calculations employed are, as he states, 
quite simple in character; and no one who knows 
the Comstruction Débartment of the Admiralty, or 
the men in it who perform this class of work, could doubt 
their substantial accuracy. An important point in con- 
nection with them is, however, the assumptions up6dn 
which they are based. Some of these may be’more or 
less open to question; while nothing is said as to the 
information the officers had respecting the rapidit? with 
which the zcforta might be sunk if rammed. It appears 
evident that no one on board imagined the ship could 
sink, after such a blow as she received, without giving 
time to close the water-tight" doors; and it appears, 
also, that some of the water-tight doors could only be 
closed by going into compartments into which the sea 
first obtained access. ú 

These questions, and the more general one of the 


light that is thrown upon the efficiency of other ships of 


the same class by this sad disaster, respecting which the 
Admiralty minutes say nothing directly, though they 
imply that nothing unsatisfactory is indicated, appear 
deserving of close and careful confideration. The 
following remarks will ‘be devoted to an attempt to 
describe how the matter, and the light thrown upon it by 
the recent Admiralty miputes, strikés *one who is. 
intimately acquainted With the ships of the Navy, and 
has studied the technical questions which have been 
raised, from time to time, réspecting them. 

The subjects tréf@ted of in the two minutes now’ 
under consideration may be classified as folléws :— 
(1) The nature of the*blow received by the Victoria > 
(2) her after-movements and behaviour up to the 
moment when she capsized and sanR; (3) the extent 
to which water found access into the ship; (4) the effect 
of the water thus admitted upon the line ef flotation 
and the stability ; and (5) the lessons that are taught by 
various circumstances attending the I8ss that have come 
to light. 

1. Thenature of the blow received by the “ Victoria”’— 
Before the commencement of the manceuvre ‘that im- 
mediately preceded the disaster, the ships of the squadron 
were steaming in two parallel lines, about 1200 yards 
apart, at a speed of about 8} knots. The course was 
ordered to’ Be reversed by turning the ships inwards ` 
between the lines. The Vietoria’s helm was put hard to 
starboard, at an angle of 35°, andthe Cazzperdown's helm. 
was put over to port, at an angle of 28°. With these 
helm angkes the V¢cforia would turn in a circle of 600 
yards diameter, and the Camperdown in a circle of 800 
yards diameter. A collision was therefore inevitable 
with both Ships continuing at fhe same speed. When 
both had turned through eight points, or a réght-angle, 
they were end-on to each other, at a distance apart {hich 
was estimated at 400 to $00 yards. It was then seen 
that a collision was imminent, and the port engines of 
the Victoria and starboard engines of the Chmperdotun 
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were ordered to be reversed at 
about one minufe before th€ coflision, in order to make 
the ships turf more quickly. ders to go astern with 
both sets of engines followed immediately in each ship. 

The Camperadyn’s speed on striling the Victoria wa? 
estimated at 5 to6 nots, and appears to have been 
rather less than 6 knots. The Victoris speed ahead at 
‘the same time was about 5 knots. The blow was struck 
at an angle of about 10%, abaft the bé&am of the Victoria, 
and at a distance of about 65 feet abaft the stemhead. 
“The vertical portion of the Camzderdown’s stem pene- 
‘trated 5% to 6 feet into the side of the Victoria, and the 
point of the ram, which projects 7 feet beyond the 
‘vertical portion of the stem, penetrated 9 feet within the 
bottom plating at a depth of about 12 feet below water. 
‘The breach thus made in the side of the Victoria appears 
to have been 22g or 230 square feet in area; of which 
-over 100 square feet was below the water-line. It extended 
vertically downwards 28 feet from the upper deck, and 
18 feet from the water-line, and was 12 feet wide at the 
‘upper deck, and 11 feet wide at the water-line. «The ships 
were locked together for over one minute, during which 
‘time their sterns swung together through an angle of 20°. 
As the blow was struck jast before a water-tight trans- 
verse Bulkhead, it appears probable that the water-tight- 
ness of the division thus formed was destroyed, either by 


most the same instant, 


‘the “first shotk or by injuries subsequently received, as 


the sterns of the two ships swung towards each other, 
while they were locked together. 

2. The movements and behaviour of the “Victoria” after 
being struck, up to the*moment when she capsized and 
sank.—Mr. White gives a clear description of this, which 
agrees with the evidence of officers on board other ships, 
who observed carefully what was happening to the 
Victoria. The force of tfe blow given to the bow of the 
Victoria caused it to move over at first 60 or 70 feet to 
port. The two ships remained locked together about 
one minute, and as the Camperdown moved astern and 
cleared the /zcforta settled down rapidly by the bow, and 
heeled towards* the starboard side. The bow sank 10 
feet during the first four minutes after the collision. Two 
minutes later the water had risén so high on the fore- 
castle, whiclew8s originally 10 feet above water, that the 
men working there had to be cald away. In niffe to ten 
minutes after the collision the sea was entering the open 
turret ports, 100 geet from the bow and 14 feet above the 
original waterline? The upper decl®right forward was then 
£3 feét below water ; the armour-door in the bulkheadat the 
fore end of theupper deck battery, @hich was open, was partly 
under water ; and the two foremost gun ports on starboard 
side, also open,” were awash. The forward part of the 
upper deck was thus submerged for nearly half the qength 
of the ship, and the stern was lifted about 8 feet. Simul- 
taneously with this rapid depression of the bow and 
elevation of the s@rn, the ship was continuously increas- 
ing her heel to starboard up to about 20°, and when 
this position had been reached, nine or ten minutes 
only after the collision, she gave a lurch to starboard, 
turned bottom up, and sank by the head. When the 
lurch began the vessel was steaming slowly ahead with 
both screws, and the helm was hard over to starboard. 

The speed ahead, due to an attempt tô steam slowly 
towards the land, and the helm being over to starboard, 
tended somewhat, as Mr. White points out, to increase 
both the depression of the bow and the heel to starboard. 
Even a very low speed would have a serious effect, after 
the fore end of the upper deck became submerged, in 
forcing it still deeper below water, and in driving water 
into the interior of the skip through the openihgs on and 
above thesupper deck. The helm was kept over because 
pne Itydraulic steĝring gear ceased to act very soon after 
t 


e Collision, when ‘it was in that position. The failure 


è e * Some observers thought two minutes: 
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of this steegying fear is attributed to the, inflow of, water 


consequent upon the collision. Alternatiye hand-Steerirfg 
gear, which was availalle ima convenient position *abaft 
the portion of fhe ship that was flooded, could not be 
brought into operation, owing to the short time the ship 
remained afloat. . 

3. The extent*to which water found access into the 
ship.—A very largportion of Mr. White’s report is de- 
voted tp agdetailed discussion of the st&te of each com- 
partment in the forward part of the ship, and the 
probability of water finding acces@into ig; and, although 
the results thus arrived at are, doubtless, right upon the 
whole, it is not certain that they are correct in every par- 
ticular. le appears to go too far in asserting that the 
evidence given before the Court Martial, respecting the 
compartments which were flooded, is exhaustive ; while, 
this is inconsistent with the ligt, given in Table II, of his 
report, of “ Compartments shown by the evidence to have 
been probably or possibly filled through doors, hatches, 
&c.” Two items in that list, at least, are quite doubtful, 
as judged by the published evidence, viz. the water-tight 
compartment in hold on port side, between frame stations 
12 and 22, and the port ejector tank ; which would hold 
108 and 35 tons of water respectively. (Neither does it 
appear right to claim, with absolute certainty, upon the 
evidence as it stands, that the submerged torpedo*room 
was flooded, although it is probable that ft was. Shis is 
a point upon which further examination of the witnesses 
might have converted reasonable doubt into something 
approaching to certainty. 

There are, however, no scientific or practical questions 
relating to the case that would be seriously affected by 
proving absolutely that one compartment, or another, 
about which there might be any doubt, was or was not 
flooded. Events proved that sufficient water found its 
way into the fore-end of the ship to gubmerge the bow 
to the extent that was observed, and to ultimately cause 
her to capsize and sink. She would probably have kept 
afloat if all water-tight doors and scuttles had been closed, 
and if the entry of water had thus been limited to the 
compartments that were directly opened up by the breach 
made by the collision. The ultimate submersion and 
capsizing was apparentlygcaused by the sentry of water 
into compartments that were not damaged by the calBsion, 
through open doors and scuttle8 ; and the circumstances 
and causes of the catastrophe can therefore be thoroughly 
discussed whether Mr.. White be right or wrong in his 
conclusions as to ¢he precise number and positions of the 
compartments that were flooded. 

Itthus appears, adopting Mr. White’s figures*in the 
ageregate—which must be fairly correct in order to 
account for the facts—that the weigh? of water which 
entered the ship was approximately as follows :— 

(1) Intocompartments that would have been flooded, 
in consequence of the collision, if all water-tight 

“doors and hatches had been closed: 75 tons above 
the protective deck, 330 tons upon the platforms 
under the protective deck, and 2714 tons in the 
hold, being 676% tons in all. (2) Into compartments that 
were subsequently flooded through doers, batches, &c.,, 
that were left open: 334 tons above the protective deck, 
353 tons upon the platforms under the protective deck, 
and 47 tons in No. 7 cogl bunker and shoot. (3) Into 
compartments which may have been flooded, but as to 
which the eyidence is doubtful: 322 tons above eprotec- 
tive deck,! 200 téns upon the platforms under_ the 
protective deck, and 143 tons în the hold. In addftion 
to the above about Ico tons of water gnast®have entered 
the boatswain’¢ and carpenter’s stores above tMe protec- 
s 


1 The compartments into which this 322 tons of water may have entered 
are the air-compressing room, sail room, chest room, torpedo room and 
turret support, and it is pointed out in a pot-aocte® to Mr. White’s mifute 
that these compartments are within the limits of the armour belt. We do 


not understand how this affects any of the points in the case. . * 
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aftersthe tops of these became submerged. 


ing his surface markingg and redetermifiing their proper 


+ 
tive deck, throvgf the riding bitts on the tipper deck, | The present time ing) sat a suitable one for study- 


We thus obtain a total df 1,110 tons of water which 
entered the ship through the breach made by the col- 
lision and passed into other compartments, besides those 
directly daid open tothe sea, through open doors, hatches, 
&c. ; a further amount of r00 tons that entered after the 
tops of the ridiag bitts became submerged; and 665 
tons about which there may be doubt as to the® precise 
positions of the compartments it entered. 

4. The effect 8f the water thus admitted upon the line of 
flotation and the stability--The 1,110 tons of water above 
mentioned would, according to the Admiralty calculations, 
considering its position at the fore-end of the vessel, de- 
press the bow to the extent of 21 feet, and raise the stern 
This change of waterline is considered to have 
necessarily flooded the other compartments, respecting 
which the direct evidence is doubtful ; and certainly to 
have filled the boatswain’s and carpenter’s stores through 
the riding bitts. The turret ports, and alo the door on 
starboard side, and the ports, in the upper deck battery, 
would thus be brought under water, and the position of 
the ship be renglered hopeless. 

Mr. White s@ates, with regard to the stability, that as 
the léctoréa floated before the collision, she had a meta- 
centric height gf 5 feet—z.e. the centre of gravity was 5 
feet Below the point at which its righting effect 
would be wz/-—-and that after the collision, when 
the bow had sunk deeply and she had heeled considerably 
—by how much is not said—the metacentric height was 
reduced to about eight-tenths of a foot. When water had 
entered the battery and turret through the open door and 
ports, as observed when the fatal lurch began, the meta- 
centric height had become altered by the changed con- 
dition to was 1'8 feet; and the final capsize was 
inevitable. ° 

_A consideration of the fifth subject treated in these 
minutes, which is the lessons taught by circumstances 
connected with the loss—the most important of all for 
the future—will require an article to itself, and must 
therefore be postponed till another week. The points 
mentioned in® this connection are: the effect of 
longjtudinal Bufkheads upon Safety in such circum- 
stancés as are those nder discussion; whether the 
closing of the battery doors and ports would alone 
have been sufficient to gave the ship; :whether the 
closing of all water-tight deors and sguttles would have 
done so ;* whether the water-tight doors fitted to the ship 
were the best, for the purpose ; the value of an armour- 
belt at the ends for the purpose of resisting damage; 
and whether the blame rests wholly upon the officers 
of the Victoria for net knowing how rapidly the ship 
would be likely tosink when damaged as she was, and for 
not taking steps sooner to close the water-tight doors 


and scuttles and prevent the final catastrophe. e | 


FRANCIS ELGAR. 





J“@PITER AND HIS RED SPOT. 


UPITER is now, with his northern declination of 18° 
and an equatorial diameter of 48”, a very fine object 
visible above Jur horizon during moré than 15 hours at 
atime. Thus, on December r he rises at 3h. 7m. and 
sets at 18h. 23m., shining nearly terough8ut the long 
niggts now prevailing from a position about 6° south- 
south-west of the Pleiades. e ` 
As an gbject fôr telescopic study Jupiteņis undoubtedly 
the most interesting planet of our system. The activity 
apparent everywhere on his surface, the number and 
variety of the forms displayed, and the comparative ease 
with which they m&y be abserved, attest that this object 
¿s Practically without a rival, and that the investigation 
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motions. Asthe plan#’s rotation period is less than 1a 
hours, the times df transit of the same@sspots may some- 
times be obtained tWice on one night, for if a marking 
crosses, say, 3 hours after the plenet’s rising, the same 
object will again reach the central meridian about 24 
hours before the planet sets, 

It is well known that the visible surface o#Jupiter con- 
sists of a number of light and. dark zones interspersed with 
irregular forms which exhibit great differences in their 
rates of- velocity. Gertain evhite spots, bordering *the 
equator, move very swiftly, and’complete a rotation in 
considerably less time than the red spot. Some dark 
spots, which have appeared at various times on a double 
belt about 25° N. latitude, have moved more rapidly still, 
and shown a rotation in seven minutes*less time than the 
red spot. But it is a peculiar feature of the different 
markings that they do not maintain the same rate. of 
motion during their exgstence ; in fact, a lengthening of 
period s€ems to generally affect them. Thus the red 
spot in 1880 gave a rotation of gh. 55m., 348., while in re- 
cent years it has been about gh. 55m. 41s. The equa- 
torial white spots, which thirteen years ayo had @ period 
of gh. 50m. 6s., have been gradually fhoderating their 
speed until in the last few years their pesiod seems to 
have been gh. Som. 30s. It is certain that the various 
markings are carried along in atmospheric currents, and 
are subject to remarkable differences, of which we donot 
comprehend the cause, though we may readily trace the 
effects. 

The red spot situated in Jupiter’s S. hemisphere, and 
on the boundary of the tropical and temperate zones of the 
planet, is still perceptible, andwit is highly probable that 
the spot existed Jong before it first came conspicuously 
into notice in July, 1878. During the last fifteen years. 
there has been little change either in its oval shape or in 
its dimensions, though its colour and visibilsty have suf- 
fered some trying viscissitudes. It has een successively 
presented as a brick-red spot, as a faint pink ellipse, as 
a grey shading, and itis now so feeble that only the out- 
line of its following side can be Uistingt#ehed, the preced- 


ing pay of the spot hagingeapparently lost its definite 
‘outline, 


In fact, there seems a prospect of losing the 
object temporarily if further decadence goes on, but in 
view of past experienge and the probawility of recurrence 


‘in the Jovian markings, we may certainly expect the spot 


to reappear, and to prgsent a more conspicuous aspect 
than it does at the present time. 

The following are some eye-estimates of the transits of 
the spot during the present apparition ; they were made 
by Mw. A. Stanley Williams, of Brighton, andgby myself 
at Bristol :— . l 


$ Marth’s ed 
ran i oe = pid ie Observer. 
7993. transit. meridian. precedes, 
'm. . Mh m. 
Aug. 9... 14 5 . 14 86... 86... W.E. D 
I4 wes I3 155 ... I3 227 as, . À. S. W. 
16 ... 14 52'2 7 ‘AY 2 3 
16... 14 55 § Ip 06 } 56... W. E. D. 
Sept. 4 .. 15 3k... I5 418 ...10'8 .., A. S. W. 
Iq... 13 §2°2 1. 13 575 e 5'3 e a ™ 
Oct. 8... 13 35'8 .. 13436 ... 78A. Pe 
8... IL So'4'... II §8'0 ... 7G. f Gy, 
gO... F145 =... II §0°O... 50... $ 
Nov. § ... I2 29°2 ... 12 349 n. 5°.. y 
23 .. II 25 . E33 0a SO... WED 


The spog therefore transits g few minutes before the 
zero meridian based on the daily rate, 870'27° (=9gh. 55m. 
40°65s. for one rotation), System Ið in Mr Marth’s 
ephemerides (Monthly Notices, May, 1893). ‘ee 

Mr, Williams writes me that he has recently been able 


- to make out the whole outline of the red spog except the 


preceding end, and on one very favourable night,: 
+ 


© 
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November 6, he glimpsed tye C: in its entirety, and 





desgribes it ag of a pinkish colfur. The following and 
south following. part of the spoMhad quite a dark and 
definite outline. ẹ H aw l 

On October 31 the red spot was se€n with the 16-inch 
refractor at the Goodseél Observatory, Northfield, U.S.A. 
It was not a difficult object, though the colour is stated 
as being very faint. “The S. side of fhe spot and a belt 
of similar tmt appeared to merge into one another 
without the slightest change in intensity of colour.” 

On November 23 I observed the spot with an 84-inch 
reflector belonging to my driend, Mr. J. Harvey: Jones 
of Bristol ; but the night was not very good. The red 
spot was faintly seen, and must have been central at 
about 11h. 25m. Other details were also noticed as 
follows :— 

A faint, narrow,edark belt, like an irregular pencil-line, 
on the equator. A similar belt running from about the 
p. end of the red spot to W. limb of the planet. The 
shouldering of the S. equatorial bejt N. of the ends of the 
red spot was distinctly seen, though that part N. of the 
p. end was very faint. The £ shoulder shows a much 
m@gre géntle slope than formerly. Numerous reddish 
spots were seen on the N. sde of the N. equatorial belt. 
These were large and conépicuous, as were a series of 
bright, spots eand S. of the red spot. A remarkably 
brilliant spot on the N. side of N. equatorial belt was 
central at toh. exactly. 

The general appearance of the planet betokened a 
more disturbed condition than usual, the belts being full 
of irregularities. i 

The great size, durableness, and special character of 
the red spot have naturally attracted much discussion, 
and a number of theories have been broached to explain 
the nature of the spot, and to account for its long endu- 
rance. Some writers have regarded it as part of the 
solid material of Jupiter, but this theory is practically 
negatived byethe fact that it has shown an irregularity 
of motion. Unless we admit that the rotation period of 
Jupiter is extremely variable, and has experienced con- 
siderable retardationein recent ye§rs, we cannot allow 
that the red spot germs a portion of the sphere. Others 
believe the spot to represent a cqndensation of mgterial 
floating or suspended above the surface of the planet, and 
that variations of motion amd tint are impressed upon it 
by the action of te Jovian atmosphere, which is con- 
stantly,in a state of turmoil. Another idea has been 
mooted to the effect that the spq may possibly be an 
opening in the atmosphere, through which the surface of 
Jupiter has been exposed, and that the recent feebleness 
of the object is occasioned by the filling in of the cavity 
with highly reflective vapours. s 

The Rev. E. Ledger remarks that at one time he felt 
inclined to believęthat the permanency of the spot 
“seemed to indicate that it might be something which, 
while coagulating or solidifying, in some way caused a 
gap or break in the cloudy regions above it, or, by its 
cooling condensed the vapours incumbent upon it, and 
thus increased its own visibility ; in fact, that we might 
be watching in it the gradual formation of a huge con- 
tinent upon Jupiter.” ° 

The” theory has also been advanced that the spot 
was originally formed by ejecta from a volcanic region 
immediately underlying it, but it must be admitted that 
no hypothesis appears to be entirely satisfactory ia its 
application, and certainly we cannot regard any one of 
them as capable of being definitely proved. In a word, 
it must be avowed that though we have become familiar 
with the red spot, its motion, shape, and variable tints, 
during , obsbrvations extending over more than fifteen 
years, we are yet far from understanding the mystery it 
involves, Its pwoduction was doubtless the outcome of 
the energy and activity prevailing above, and possibly on, 
the planet’s surface, but in what particular way the spot 
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was generated itis impossible to say. Noy is the specific* 
date of its first apparition known ; it may be a modèrn 


resuscitation of #he spot which delighted Hooke and 


Cassini about two centuries ago, or it may only have been 
initiated into existence just before those memorable 
nights in July, 1848, when it exhibited an intensely red 
colour, and struck o®servers, instantly, as being a most 
anomalous feature. e 

But thbugh the spot forms an unsolved mystery, it will 
continue to be watched with intewest bygtelescopic ob- 
servers, who will much regret if its present faintness is 
but the prelude to final dissolution. It can be justly said 
that no plgnetary marking visible in modern times has 
encouraged as much observation, and incited the same 
amount of interest as the familiar “ red spot on Jupiter.” 
Possibly the further study of this remarkablé formation 
may yet enhance our knowledge‘of the physical condition 


of the “giant planet,” and throw some light upon the, 


singular variations so rife upon his expansive surface. 
: ' W. F. DENNING, 


THE PREPARATION AND -PROPERTIES OF 


FREE HYDROXYLAMINE. r 


A CONSIDERABLY improved method of isolating 
hydroxylamine is described by Prof. Brühl, of 

Heidelberg, in the current Berichte, by which a tolerably 

large quantity of the pure substance may be prepared 

without danger in a short space of time, and which may’ 
therefore be of general interest on account of its suit- 

ability for lecture and demonstration purposes. It may be 
remembered that M. Lobry de Bruyn, who first isolated 
solid hydroxylamine two years ago (wide NATURE, vol. 

xlv. p. 20), prepared it from a mixed solwtion of the 

hydrochloride and of sodium methylate ifi methyl alcohol. 

This solution, after removal of the precipitated common. 
salt, was first concentrated over a water bath, under the’ 
diminished pressure of 100 m.m.,and afterwards subjected 
to fractional distillation over a flame at the still lower 
pressure of 40 m.m. A continuous fractionating vacuum- 

apparatus was considered unsuitable, and the change of 
receivers could only be c8nveniently effected by jam- 

porarily arresting the distillation. «Chis Mode of operating 

frequently led to violent explosive decomposition of the 

heated hydroxylamine, and, moreover, the yield rarely 

exceeded 17 per cet. of-the theoretical., Prof. Brihl, 
desiring to obtain a considerable quantity of the pure base 
for spectrometric purposes, has been Jed to devis@the 

following much more convenient method :— 

The methyl alcohol solution is first sep@rated from the 
precipitated salt, and then immediately transferred to a 
slightly modified form of the well-known apparatus of 
Prof. Brühl for fractional distillation zz vacuo. This 
apparatus consists essentially of a distilling flask, pro- 
vided with thermometer and entrance tube furnished 
with tap, attondenser, and a receiving arrangement which 
provides for the repeated and rapid change of receiver 
without impairing the vacuum and without arrgsting the 
distillation. This receiving ‘arrangement consists of a 
short but wide cylinder of stout glass, into which the end 
of the condensing tube is introduced through a tubulus. 
fitted with bored caoutchout stopper ; inside the cylinder 
is a circular stand carrying sixteceiving tubes, which are 
capable of rotation bg means of a rod passing, gas-tight, 
through a tubulus and its caoutehouc stopper in the t&p 
of the cylinder, and termifating in a hapdje autside. By 
suitable manipulation of the handle, each of ¢he six. 
receivers may be brought beneath the end of the con- 
densing tube in turn while the distillation is proceeding. 
The distillation of the methyl alcohol sglution containeY 
in the distilling* flask is effected b? réducing the pressure 


tothe lowest possible amount, and gupplying the necessary o 


sOn 
s + 


bath of hot water. 


heat by immerging the flask in a 


€ 


+ 
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account of the explosive character of Rydrqaxylamine, it 
us dangerous toeemploy even a small naked flame, which 
is liable to effect local superhe#ting. The temperature 
of explosive decomposition lies in the feighbourhood of 
130° ; e by uninterrupted distillation in the manner indi- 
cated, and at a pressure not exceeding 22 m.m., the 
hydroxylamine ‘passes over entirely a? a temperature of 
5657°, and by maintaining the watér bath at only a few 
degrees superior to this temperature ‘all danger of ex- 
plosion is avoided. The methyl alcohol is practically 
entirely removed by the pump. Instead of leading the 
‘distillate through a warmed condenser, as recommended 
by M. de Bruyn, a practice which materially diminishes 
the yield by decomposition of a portion of the product, 
Prof. Brühl finds it much more advantageous to feed the 
-condenser yith a constant supply of iced water; for 
although the melting point of hydroxylamine is 33°, it 


e*m does not resolidify even at *temperatures only a few 


‘degrees above zero, so that stoppage of the condensing 
tube does not.occur. It solidifies instantly, however, in 
contact with:a'vessel immersed in ice and salt. The 
cylinder containing the receivers is therefore immersed 
in such a mixture, so that each drop of hydroxylamine 
solidifies "themoment ‘it ‘enters the“ receiver., ` Thé 
hydipxylamine thus obtained in one, operation is sub- 
stantially. pure, From.thirty grams of the hydrochloride 
abou? ten. grams of the base may be obtainéd in one. 


hour, a yield of 66 per cent. of the theoretical, which is. 


‘four times that obtained by the method of M: de Bruyn. 
In the case of hydroxylamine ‘becoming a comimercial 
preparation, on account of its extraordinarily great anti- 
septic power, it would be quite easy, by introducing 
‘suitable . additional condensers, to. recover the, whole of 
‘the methyl alcohol employéd. ' 

` The pure white crystalline hydroxylamine melts accord- 
ing to the mde ef heating and the size of the containing 
tube at 32-34°, and its boiling point ‘for a pressure of. 
22 m.m. is 56-57". It may actually be cooled below o° 
‘without solidifying; if allowed to remain at rest; but, like 


most other substances which exhibit the property of 


superfusion, it solidifies the moment it is agitated. In 
‘the solid stateeit does not appear to be liable to decom- 
position. Evert in the liquide state at o° indications of 


„decomposition haye not been observed. At 10°, however,. 


bubbles commenced to*form in the ‘liquid, and at 20° a 
continuous evolution of gas, mainly nitrogen, occurs, be- 
coming more and more viglent as the temperature rises, 
until sudden? explosion takes place, ® Hence in a warm 
summer hydroxlamine cannot be preserved in sealed glass 
tubeS: Thus a specimen, after keeping for eight days in 
July, was foung to be no longer capable of solidification 


even at — 6°, although there was sufficient of the base left. 


undecomposed to explode with a certain amount of 
violence upon heating, less, However, than in the case of 
freshly-prepared hydroxylamine. When just prepared 


one drop warmed in a test tube over a flame explodés’ 


with a report equal to that of a gun-shot. Itig suggested 
that hydroxylamine might be safely preserved in ‘metallic 
vessels, for it appears likely that the notable action of 
the liquideuporf glass causes the commencement of the 
decomposition. 

At the temperature of 23°5° the relative density of pure 
liquid hydroxylamine is 1°20g4. 
the same temperature varigs from 1°4375 for light of the 
wavetlength of the red. lithium ling to 1514 for light 
cogresponding to the blue hydrogen line Hy. The sub- 
stance thus exhibits a Small wfractive power and a sur- 
prisingly smatle dispersion. Indeed, its molecular 
dispersion is about the same as was*found by Prof. 
Brühl for nitrogen it8elf in triethylamine, so that the 
atom of oxygen and the three atoms of hydrogen would 
appear to exert n® disp@rsive action ifthe same value for 
nitfogen be assumed to be equally operative. The only 
poSsjble explanation is*that the nitrogen here united to 
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Its refractive index at’ 


e 
oxygen and hydrogen possesses a lower spectrometric 
constant than when &ta®ed. to carbon in triethyla- 
mine. From a systemgtic study of the espectrometric 
constants of the free Dase, and of the methyl derivative 
CH,NH.OH ptepased by his assistart Dr. Kjellin, an 
account of which was given in the®Notes of NATURE 
of November 9, Prof. Brühl fias been enabled to 
prove two important facts. The first is that the con- 
stitution of hydrotylamine can be none, other than 


H 
DN ~O-H. The second fs that the molecular refrac- 
H nde 


tion and dispersion ofthe nitfogen present in these m- 
pounds is the same as that of the nitrogen in ammonia 
gas, much lower than that of the nitrogen in triethylamine, 
and that the probable values of these constants of nitrogen 
linked in this manner, for sodium light, are respectively 
2'495 and 0072, This addition to dur knowledge of 
the spectrometric constants of nitrogen will be of invalu- 
able aid in unravelling the intricate subject of the consti- 
tution of the class of nitrogenous organic substancës 
known as “oxims,” a subject upon which Prof. Brühl 
is now concentrating his‘attention. A. E. TUTTON, ` 
e e . 





NOTES.. a : 


Ir is with much regret that we announce the death of Baron 
von Biilow, at Kiel. . Von Biilow’s Observatory, better known, 
perhaps, as Bothkamp Observatory, was the first in Germany 
devoted to astro-physical researche§, and it stands as a splendid 
monument to his interest in astronomy. By his death astro- 
nomical physics has lost one of its most enthusiastic sup- 
porters. e 


THE meeting of the Vienna Academy of Sciences was -ad- 
journed on November 16, as an expression of regard for Dr. 
Alexander von Bach, who died on November 12. 


THE memorial to Sir Richard Owen is tofake the form of a 
full-length marble statue, executed by Mr. Thomas Brock, and: 
placed in the Natural History Museum, Soyth Kensington. 

i 6 


A B@TANICAL sectionehas*been added to the Zoological 
Station at Naples, with a small laboratory for algological studies 
and researches in vegetable physiology. e 

Be í k 


"Dr. OSWALD Krucu has been appointed to the Conservator- 
ship of the Royal Botanie! Institute of Rome, recently resigned 


by Dr. A. Terracciano. 
e 


A REUTER's telegram from Montreal announces that the 
worst earthquake ever experienced in Canada occyrred there at 
noon on November.27. As far as has beef: ascertained, no lives 
were lost, but considerable damage has b&n done to property, 
and the walls of many buildings have been cracked. 


A SEVERE earthquake was felt®at Peshawur, and other places 
in the Punjab, about nine o’clock on the morning of November 5, 
but fortunately ‘no ‘very serious damage was done, The wave 
apparently extended over a large area, including the Tamrud 
plain and Nowshera. a . 


, AN international Photographic Exhibition will take place at 
Milan from May until October next year. There will be, a sec- 
tion for prpfessional photography, another for amateur photo- 
graphy, and a third for technical and industrial applications of 


photography. 


i = 
Tue Department of Science and Art has recejved, through - 
the Foreign Office, a dispatch from her 8Majesty’s Minister in . 
Chili calling attention to an exhibition which it is proBose€ to 
hold next year at Santiago, dealing with the ‘subjects of mining 
and metallurgy. The exhibition will be opened in the sécond 
l 2 
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fortnight of r April,er894, but the exact date is not yet known.. 
The eight Sections of the exhibition will comprise electricity, 
mining machiner mechanica®prevaration of minerals, metal- 
lurgy, chemicab i intlustries, statisticstgnd plans, and mining and 
metallurgical products respectively. r 


THE Municipal Council of Lausanne has been considering a 
scheme for the electrical #ansmission of power (says Le Nature). 
It is proposed to obtain work to the extent of about 1200 horse- 
power from the Grand-Eau river, at a Mistance of forty kilo- 
_metres from Lausanne. This energy will be utilised to supply 
about 5000 lamps and 16 arc-lights during the night, while in’ 
the day it will furnish the motjve power for electric trams, and 
motors for domestic use, peades pinping. the town’s water- 
supply to the proper Tevel, 


, THE new maan laboratories of the Institute. of 
Chemistry will be opened on Friday, ] December 8. 


THE last of the: Gilchrist lectures, in connection with the 


Bethnal Green Free Library, will be given on Thursday, | 


December 7, by Dr.- Andrew: Wilsofi, on “Brain and Neve 
and their Worki”. © sv aa ah 


Pror, BORNMÜLLER PER | ek his extended 


botanicalsjourney i in Persia, |. 
pee a 


A COMMITTE§ has been appointed = the Italian Botanical 
ı Society for the study of the flora of Italy, both phanerogamic 
.and cryptogamic, The reports from the various: members will 
be collated by Prof. Arcangeli, and eer in the Bulletino 
‘of the Society. ° 


Bulletin No. 38 of the Experiment Station of the Kansas 
State Agricultural College is occupied by a preliminary report 
**on rusts of grain, accompanie@by three plates illustrating the 
mode of development of Puccinia graminis, Z. rubigo-vera, 
and P. coronata, In Kansas the two former of these are 
„found chiefly ¢ on wheat, while the last is a ala! confined 
to oats. ` ; 


EVIDENCES of the existence of man in Nicaragua during the 
‘early Neolithic age werdiscovered by ‘the Spaniards about the 
_ beginning of the @&teenth century. They mainly consist of : 

@ 
flint-heads of arrows and spears, sfone ‘statues of méh, and 
numerous ' fragments of potfery made of clay, containing | 
®fragments of volcmic rocks, ‘unadorned and originally | 
unburned. Of these evidences, those indicating the geological 
‘time or epoch in which they were mgde are, according to Mr, 
‘J. Crawford (Proceedings of the Boston Society of Natural His- 
tory, vol. xxvi. p. 4, 1893): (1) Several well-executed stone 
statues found in the same locality, and all of the same brachy- 
cephalic type carefully sculptured from blocks of hard rock, 
with brittle tools of ffint, jasper, and felsite ; (2) oblong blocks 
of partly metamorphésed rocks, in their natural state or but 
slightly shaped by man, apparently forming the foundations for 
an oblong temple or observatory extending east and west ; 
(3) fragments of unadorned pottery found near the stone 
images, cemented in the débris of a well-marked subsidence, 
‘all discovered in the small’ valley on the west face of the moun- 
tain island of Momotombito. This island is situated near the 
volcanic cone Momotombo, and ‘an unobstructed view of the 
Pacific Ocean, about twenty-seven miles to the westward, can be 
obtained fiom thé observatory or temple. Mr. Crawfgrd’s 
examination of the locality and the handiwork lea@s him to 
believe that ‘the aborigines cf the sculptors of the stone images 
found oh the island came from Polynesia, over the lang route or 
‘chain ‘of almost connected islands then existing across the 
Pacific Qceans and that the latest subsidence of twenty-five’ feet, 
‘as recorfed on the island and the western part of Nicaragua, 
and the consequent*synchronous activity of all-the volcanoes in 
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that region, both occurring dirnfy the time when the sculptors® 
were carvingsstones into images of. types 8f their own,ffeople, 
caused the sculptors and ner tribe to migrate eastward (the 
only safe route) and seek 2 home on the side of the very fertile 
and non-volcanic Amerrique mountains, where their probable 


descendants—the Amerriques—now reside,” 3 


THE first of the “three articles in the current number of the 


Anternationales Archiv fiir Ethnographie (vi. parts 4,and 5) is by 


Prof. He F?. Giglioli. It is entitled ‘‘ Notes on the Ethno- 
graphical Collections formed by Dr. Ejio Modjgliani during his. 
recent Explorations in Central Sumatra and Engano.” Dr. 
Modigliani published in 1890 a valuable book, ‘‘ Un Viaggis a. 
Nias,” givigg an account of his anthropological investigations in 
that little known island. Giglioli’s communication, which is. 


fully illustrated, appears to be a preliminary notig: of a forth- © 


coming work by Modigliani, and it gives to English readers a. 


'| foretaste of the extremely int@resting and important investiga- 


tions made by that skilled observer and excellent collector. 
Modigliani was ‘not allowed by the Dutch colonial authori- 
ties to remain long among their foes the Battaks of Lake 
Toba, but he made good use of his time, and also discovered a 
magnificent waterfall. Giglioli gives an admirfble Summary of 
the arts and crafts, habits and superstitions of these literally 
cannibals, The islanders of Engano remarkably resemble the- 
Nicobarese, but the faces of some of them recal Polynesian and 
especially Micronesian types, Like other islands, the old order is 
rapidly changing, and the population of about 8,000, ten years- 
ago, isnow reduced to 840. Prof. A. C. Haddon has a paper 


| on ** The Secular and Ceremonial Dances of Torres Straits,” 


illustrated by wocdcuts and four admirably executed coloured 
plates. Thisis the firsttime that any Papuan dances have been 
adequately described. The dances are classified into festive: 
dances, war dances, ceremonial dances (inclyging Initiation and 
seasonal dances), turtle processions, and funeral ceremonies. 
The descriptions of the dances and the decoration of the per- 
formers are given in great detail’; the initiation and funeral 
ceremonies were carefully built up, so to speak, from the 
accounts of the natives. Here also so much change has taken 
place, that in a short time it will be impossible? 40 gather any 
| farther information of any value, Prof. W, Joest hae an. 
illustrated ‘paper on various toys t** Allerlei Spielzeug’). - 
There are also the usual notes, rewews, and bibliography, 


WE have received from Ser. Arcidiacono g pamphlet con- 


| taining the results ‘of observations of the geodynamic pheno-- 


mena which preceded, accompanied, and followed® the- 
Etna eruptions of May and June, 1886, carried out under 
the direction of the late.-Prof. Orazio Silvestri, of the Uni- 
versity of Catania. This work forms a valuable addition to, 
geodynamic literature, and contains a detailed account of the 
movements, both microscopic and sensible, observed in the 
various seismological stations around Etna from May 18 to June 
If, a table of all: the shocks recorded, with their general, 
character, direction, and intensity, and a reproduction of the: 
seismograph diagram in the form of a curve abat 15 feet 
long, which shows the course of the phenomena as recorded: 
between-the dates May 8 and June 16. The general aspect of 
calm was first broken on Mayg!2, where slight 2nd slow per- 
turbations are recorded. These were repeated more emphati- 
cally on May 14@nd 15.e The 17th was calm, but at Io.30a.m. 
on the 18th the explosion of the centgal crater occurred, which 
threw the barometer stile righ®off the scale. This was followed. 
by a continued succession of violent shocks during the safe day,. 
and by the eccentric explosion of the soathern flank on May 19. 
The eruption then followed a regular course until May 26, the 
disturbances being much smaller and of ngarly constant average® 
amplitude for each hour. A steady qiiia of the eruptive 
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e for ce took place until Maye 


-aygount of light, 


“This and the (following day 
were evisited by twe considerable shocks, @llowed by another 
Strong ‘concussiqn on June 5, which marked the close of the 
eccentric eruption. The 9th witnessed some disturbances ac- 
companying a mild eruption of the central crater, and calm was 
finally re-established on June 14. A coincidence worth noticing 
âs that of the highest barometric pressure gbserved during all 
that time, a pressure of 771 mm., with tat of the great central 
eruption on’ Maye18. The greatest- disturbances were pro- 
duced along a line passing through the focus in a dfrection from 
east-north-east i westgouth-west, this being at right angles 
toa radial line which was the seat of the 1883 eruption. 


MEASUREMENTS of the amount of light absorbed by thin me- 
tallic films of various thicknesses are incapable of affording a true 
measure of the absorptive power of these films unless the films 
compared have ‘the same reflecting power at normal incidence, 
M. Salvador Bloch has been for some time experimenting with 
.collodion films coloured with fuchsine, and thus made to exhibit a 
metallic aspect. According to an account published in the 
Comptes Rendus, he has succeeded in obtaining films of different 
‘thicknesses and of equal reflecting powers. Two pellicles formed 
-by pouring laygrs of different ‘thickness over glass plates, and 
-evaporating under the same conditions, show, if all goes well, 
a str6ng resemblance as to reflecting powers, This wasitested 
by stedying with a Babinet compensator the ellipticity of the 
green rays near the E line reflected from the pellicle. The 
employment of sunlight enabled the observer to measure 
‘differences of phase down to sły of a wave-length. For 
two such pellicles no difference of phase exceeding or even 
approaching that limit was observed in any portion of the films, 
Three such films, called A, B, and C, and of thicknesses : 744, 
1921, and 1964uu, respectively, were used for determining, the 
index of absarption for the yellow D rays. The index of ab. 
sorption was taken as defined by ‘the fact that a yee 


progressing in the absorbing medium through a length Ž — = has 


ats amplitude reduced in the ratio 1 : e~z, where y is i index 
of absorption. F rom A and C combined, + was found to be 


-0'088, and front A and B 0’084. Films of such thickness were: 


opaque to green, but another set%f films, of thicknesses 353, 
504, and 6274, ré&pectiwely, were found thin enough for mea- 
surements in the case of green light. The two corresponding 
‘values found were 0'529 and o'sos. The spectrophotometer 
used wag analogous to a half Shadow polarimeter. A polarised 
‘beam of sunlight fell normally upon a biquartz, Theilight then 
‘passed through an analyser with divided circle, and then through 
a lens, which prgjected an image of the biquartz upon the slit 
-of a spectroscope provided with aneye-slit. The spectrum then 
-eonsisted of two superposed portions, each corresponding to one 
of the quartz plates. The film was then cut half off the! glass, 
and placed so that:the edge coincided with the junction of the 
biquartz,' with the result that the light suffering absorption 
„passed through one of the quartzes only. Equalit¥ was estab- 
lished by turning the analyser. A special advantage of this 
-arrangemei@t is tltat it requires only one source of light. 
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THERE exist at present numerous arrangements for ‘é ‘turning 


down ” an electric light, the chief peculiarity of them all being 


that nearly as much electrical energy is consumed when the 
lamp*is only glowing feebly as when it is giving its normal 
An arrangement to w ich this objection does 
not apply is, described in’ the Pgoceedings of the American 
Institute, of Ele&titcal Engineers for September, by Mr. F, 
Moore. In the circuit of she lamp there is placed an automatic 
‘interrupter, consisting of a small electromagnet and an armature 
Keld back by a sprjng ; the contacts being so arranged that as 


_ the armature vibrates the’ current is interrupted during part of 
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the oscillation. By this meang different Sryounts of current can 


_be passed through the lamp, for by moving the Aectromagnet 
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voltage than they are intended fer. 


nearer to or further frong theqarmature, the speed with which 
the latter vibrates can bg. varied. To avbid, the destrustive 
effect of the sparks at@the contacts the whole armature is 
enclosed in a glass globe from which thè air has been ex- 
hausted. Under these conditions it is "found that platinum 
contacts remain good for a considerable time. When the inter- 
rupter is at work the sparks produce in the exhausted globe a 
phosphorescent glow’ which the author thinks gay possibly be 
made use of for the purpose of gjving light. Another applica- 
tion of the above is for running lamps on circuits of much higher 


Wiedemann’s Annalen der Physik und Chemie tor November 
contains an interesting paper by R. Hennig, on the magnetic 
susceptibility of oxygen. The method employed, namely, the 
measurement of the displacement in a magnetic field of a short 
column of liquid in a slightly inclined capillary tube, due to the 
difference in the susceptibility of the two gases (oxygen and air) 
at the two ends of the liQuid column, would hardly seem at first 
sight capable of giving very accurate values. The author, how- 
ever, has obtained very fairly consistent results, and finds the 
value 0°0963 x 10%efor the diffrence between the susceptibility 
of oxygen and air at a temperature of about 26° C., and at 
pressures varying from 75 cm. of mercury to 328 cm. Ju order 
to measure the strength of the magnetic field a small coil was 
suspended by a bifilar-suspension close to the capillary tube, 
and from the deflection, when a known current was passed 
through this coil, the strength of the field was calculated. The 
results obtained by this method were also compared with those 
found by the rotation of polarised: light in a piece of heavy 
glass, and by means of a smal induction coil which could bee 
rapidly moved out of the field, 


SOME interesting investigations on the vitality of the cholera 
organisms on tobacco have been made by Wernicke (Hygien : : 
Rundschau, 1892, No. 21), Small Pieces, of linen soaked in 
cholera broth-cultures were rolled up in various kinds of tobacco, 
and the latter made intg cigars. At the end of twenty-four hours 
only a few bacilli were found on fhe linen, eand none on the leaf, 
On sterile and dry tobacap lea@es, the bacilli disappeared in one- 
halfto three hours after inoculation. On moist, unsterilised 
leaves they disappeared in from Sne to thyee days, but on moiste 
and sterile leaves in frèm two to four dd¥s. When introduced 
into a five per cént. tobacco infusion (10 grams of leav@s to 200 
grams of water), howeVer, they retained their vitality up to 
thirty-three days; but in a more concentrated infusion (one 
gram of leaves to two grams of water, they succumbed in 
twe@&ty-four hours, When enveloped in tobacco smoke, they 
were destroyed, both in broth-cultures as well as in sterilised and 
unsterilised saliva, in fiye minutes. ‘Tmssinari, in his paper, 
t Azione del fumo di tabacco sopra alcuni microrganismi 
patogeni” (Annali deli Istituto d’'Igiene, Rome, wol., i., 1891), 
describes a series of experiments in which he prepared broth- 
cultures of different pathogenic microbes, and conducted through 
them the smoke from various kinds of tobacco, Out of twenty- 
three separate investigations, in only three were the cholera 
organisms alive after thirty minutes’ exposure to tobacco fumes. 
But in actual experience the apparent antiseptic properties of 
tobacco have not unfrequently been met with ; thus, during the 
infllenzagepidemic in 1889, Visalli (Gazetta degli Ospedali, 1889) 
mentions the remarkable immunity from this disease which 
characterised the operatives in tobacco manufactories ; that in 
Genoa, forexample, out of 1200 wbrkpeople thus engaged, not one 
was attacked ; whilst in Rome the numer was % insignificant 
that the works were never stopped, and no precautions were 
considered necessary. 


-For a general colony map i is thought that the scale of ‘sixteen 
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THE Deut&he S@warte has published Ne o. xi. of the results 
of observations taken in the North Atlantic on ships supplied 
with instruments either belonging to that institution, or verified 
ty it. Each patt contains all the observations made in a ten- 
degree. square; which is again subMivided into’ 100 one-degree 
squares, groupedén such a way that apyone can make use Of 
them as they are, of they can be eventually combined with the 
observations made by “any other institution. The tract now 
covered by these volumes extends from latitude 20°-50° N., 
and longitude 10°-50° west (with the e&ception of one square), 
and this'district joins on to that for which the data were dis- 
cussed some years ago by the Meteorological Council, and ex- 
tending from 20° N, to ro” &. latitude ; so that for nearly all 
that part of the North Atlantic which is traversed by _long- 
voyage ships a large amount of useful data is available, either 
for scientific inquiry or for the purpose of navigation. The 
winds are tabulated under sixteen points, and storms under four 
quadrants, while the mean values of pressure, temperature, 
&c,, are deduced from the total number of observations in 
each sub-square. This work is quite independent of the syn- 
optic weather charts of the North Atlantic, which dre regularly 
prepared by the Seewarte, in conjunction with the Danish 


Meteorological Institute. n 
e 


. THE? Kansas University Quarterly, vol. ii, No. 2, contains 
three articles by Prof. S. W. Williston. In one of these, 
entitled ‘* Kansas Pterodactyls,” a previous article is referred to, 
in which the opinion was expressed that the genus Pteranodon 
occurs in Europe. Since then Prof. Williston has seen papers 
by Prof. Seeley, in which the same view is held, and an atten- 
tive examination of the evidence leads him to say: ‘*I am 
satisfied that there can no longer be any reasonable doubt of the 
congenerousniess of our species with those included in the genus 
Ornithostoma, Seeley, a géneric name antedating Pteranodon 
Marsh by some five years.” 


Mr. R. L. Jack, the Government Geologist at Brisbane, has 
prepared a feport on the progress of the geological survey of 
Queensland during 1892. Attention has been confined to 
detailed mapping of gmall areas of economical importance. 


miles to an inch permits suffeient,detail to be shoyn. As 
visiting the different mines will occupy some considerable time, 
it is intended to publish,*in the meantime, a map showing 
the geological featwres, which will alse be useful in the hands 
of mimers and the general public for its topography. On the 
map, which is now being drawn orf stone, are shown the out- 
crops of most of the reefs, as at present understood. A subse- 
quent edition will’ show the actual or inferred outcrops of all 
the reefs, the underground workings, and the geological iform- 
ation acquired in the course of the underground survey by the 
Geological Staff. Dn the completion of the work, it is in 
contemplation to construct a glass model, the surface of which 
will be coloured, and the outcrops of the reefs shown in the 
same way as inthe geological map, and the extension of under- 
ground geological boundaries, so far as ascertained, will be 
represented. Its main advantage, however, will be that the 
exact position of the reefs with relation to the surface features 
and artificial boundaries will be understood at a glance, and the 
depth at which any given reef would be met with in any 
position could be ascertained by a simple calculation. 


A. PAPER read by Dr, V. Ball, before the Royal Iresh Academy 
on January 23 of this year, has been reprinted from the ‘* Pro- 
ceedings ” (3rd Ser. vol. iii. No. 1, pp. 151-169). „The title is 
“On the Volcanoes and Mot Springs of India, and the Folk- 
Lore conifected therewith.” Dr. Ball shows how the evi- 

e : ee : : 
Gences of past volcanic activity in India—the metamorphism of 
sedimentary rocks by the Deccan traps into porcellanic shales, 
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the agates, cornelians, &c. ed, the peculiar appearance af 
‘old craters, the “ Lonar Lake,” the natul caves and pillared 
temples of*basaltic rock, &,—have forme a nucleus of truth 
around which the religipus spirit of the people has wrapped 
coil upon coil ofmyth and the marvellous. Sometimes undue 
credence has been given by travellers to native tales of smoke 
emanating in present times from peaks in Western Bengal and 
the Central Provinggs. For these no better foundation could 
‘be discovered by Dr. Ball than the ordinary atmospheric 
effectseof®mist and cloud. Bhawani Patna, in the Central 
Provinces, is an example of a ‘f mythigal volęgno.” Hot springs 
have more especially appealed to the superstition of the people, 
and served the purposes of the native priesthood. Dr. Ball 
stated that the total number of recorded sites where hot springs 
occur in India is about 300, He gave then a concise account 
of the most important scientific phenomena assogiated with the 
hot springs, and details, in some eases, of the particular virtues, 
medical and spiritual, ascribed to them by the people. He 
called attention, in concluding, to the local character of the 
vegetation near hot springs, and of the fauna which’ are some- 
times present in their watérs, e.g. the famous Magar Pir, 
-seven miles north of Karachi, with its numerous crocodiles. 
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THE August number of the Records of th® Geological Survey 
of India, vol. xxvi. part 3, has been sent us. An imfortant 
paper is the ‘‘ Geology of the Sherani Hills,# by Mr. T D. La 
Touche, with a geological map of part of the Sulaiman Range 
and several sections and sketches (pl. i.-v.). The first part 
of the paper is devoted to the physical features. The strati- 
‘graphical geology of the Sherani Hills is not complicated ; the 
deposits in the area examined range from Cretaceous to recent 
and sub-recent time, and a complete table of the succession 
and the relative thicknesses of the rocks is given on p. 82. 
Dr. Fritz Noetling describes ‘‘ Carboniferous Fossils from 
Tenasserim ”?” ; good specimens of Lonsd@aleta salinaria, and 
new species of Lithostrotion and of Schwagerina are figured on 
the accompanying plate. Details are given by Mr. R. D. 
Oldham, Superintendent Geological Survey of India, of a 
deep boring at Chandernagore, and a ‘‘Note on Granite in 
the Districts of Tavoy and Mergui ” (witheplate), by P.. N. 
Bose. Especial comment & made in the came | Notes 
of the Geological Survey of India Departement” upon the com- 
‘pletion of the second edition of the ‘‘ Manual of the Geology 
of India,” by Mr. Oldham. * 


THE calendar forthe year 1893-4 of the Uhiversity College 
of North Wales has just been issued. - 


WE note with pleasure that the Oxford University Press has 
published two more editions of the ‘‘ Oxford Bible for Teachers,” 
containing the excellent “Helps to the Study of the Bible” 
reviewed in NATURE of October 5. 


e WE have received a ‘‘ Record” of results of observations in 
meteorology and terrestrial magnetism made at the Melbourne 
Observatdty and at other localities in the colony of Victoria, 
“Australia, from July to December, 1892, under the superintend- 
ence of Mr, R. L. J. Ellery, the Government Asgonomer. In 
the future this “ Record” will be issued quarterly instead of 
monthly. 


MESSRS. WILLIAM WESLEY AND Son have issued their 
118th ‘Natural History and Scientific Book Circulare’ The 
catalogue includes a fumber of works from the library of the 
late Sir G. B. Airy, in additior®to transactions, of scientific 
societies, periodicals and serials, GovernmenterepOrts, and works 
dealing with the‘hislory of science., It should bein the hands of 
every bibliophile. ` : 

_ THE sixth edition of a book known tg most chemists, “wiz. 
“ Laboratory Teaching,” by the lte Prof. C. L. Bloxanf, has 
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sheen published by Messrs. J and A. Churchill. Mr. A. G. 
‘Bjoxant,, the editor 8f the new edition, has madeseveral im- 
‘portagt additions And alterations, and these changes will doubtless 
enable the book to retain its Migh position among the many’ 
works that now exist on practical chemistry. 

WHAT are happily termed “‘Drum-and-trumpet Histories” 
have not been so numerous since the publication of the late Mr, 
Green’s famous narration of the develofnent of the English 
people. A more pretentious work of a similar kindis §‘ Social 
England,” edited by Dr. H. D. Traill, and published by Messrs. 
Cassell and Co. I® this hfstory a section of each epoch is devoted 
'to.a description of the conditions of science and learning, and 
another to` trade and industry. The departure ‘canpot be too' 
highly commended, for the truest epic of a nation’s life is that in 
Which the interests of all classes are reċited, 


 LANTERNISTS will be glag to learn that Messrs. Perken, . 


‘ew Son and ‘Rayment. have introduced? a new oil-lamp, possessing 


d 


three’ times the candle-power of those hitherto used for lantern ||: 


projection. This gain of brilliancy is ‘obtained*by dividing the ' 
oil’ ‘reservoir, so as to provide central air-shaft. «The combustion 
is thus rendered more perfect, and the odour that usually accom- 
panies ordinary lamps i is correspond ingly ‘decreased. For small 
‘audiences the lamp will suit a lecturer’s purpose quite as well as 
the linte-light. Doubtless the recent fatal result of ‘the break- 
ing of fh oxygen fylinder at Bradford will considerably i increase 
the demand for perfected lamps of this kind. 


THE success of Sir John Lubbock’s book on * The Beauties of. 
Nature” has induced Messrs, Macmillan to issue a cheap 
edition, without illustrations, Though the book possesses a 
good table of contents, its value would be increased by the 
addition of an index. The author will be glad to have his atten- 
tion ‘called to one or two slips, On p. 207, Jupiter is said to 
have four’ satellites, whereas Prof. Barnard’s, discovery has 
brought the number up to five. Nitrogen should be removed 
from the list of elements in cométs (p. 213), and Clarke (p. 223) 
should be Clerke. ~ These slips, howéver, are but spots on the 
sun, for there are few books that will enlighten the general 
reader more than the one before us. 


A REMARKAB3 Ea new substance, isocyanogen tetrabromide, 
BrChW-N=CBr, has been obtained by Dr. Thiele in the 
laboratory of the Munich. _Atademy of Sciences, and an account 
of it is contributed to the current Berzchie. , It was prepared by 
the reduction of ,izotetrazine, apew substance very rich in nitro- 
gen (concefning which Dr, Thiele promise$ a further communi- 
cation »~and by treatment of the reduction product, hydrazotetra- 
zine, with bromine. Isocyanogen tetrabromide is, readily vola- 
tile in ste&m, insol@ble in water, but soluble in organic solvents, 
particularly in ether. If crystallises from glacial acetic acid in 
large prisms, which rapidly lose their brilljancy, however, upon 
removal from the mother-liquor., The _ crystals melt at. 42° , 
emitting.a most pungent, irritating ‘odour. | The crystals nor? 
mally in the cold evolve the same odour, although notgo strongly 
as when warmed. Concentrated sulphuric acid, at the tem- 
perature of a water-bath, rapidly dissolves them with produc- 
tion of hydrafine and evolution of carbon dioxide, hydrobromic 
acid, and smaller quantities of free bromine and sulphur dioxide. 
Water precipitatgs from this solution a large quantity of hydra- 
zine sulphate, which may easily be identified by its melting- 
point (256°), its reduction of si! ver solutions, and is formation of 
a djfiicultly soluble double sulphate with © copper sulphate. The 
reaction for the decomposition by sylphuric acid is probably as 
follows : e 

Br,C =N -N =CBra4 HO =4HBr + 2C0,+N gH, 
Dilute hydrochloric and sulphuric acids only attack the tetra- 
bremide after long- -eontinued heating to 300°, the former then 
goning it into nitrogen and ammonia, and the latter oxidising 
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it, Its reaction with alkalies is specially interesting. elt dissolves 





- readily in them, and upon sybjeqing the alkaline liquid to dis- 


tillation another new compound, which is probably isocyanogen 
oxide OC=N - "N= CO oa polymer of that substance, passes 
ever .with the las Portion of distillate. Ifa reducing agent, 
such as aléohol, a ferrous, manganous or st&nnous salt, is added 
to the alkaline solution, a powerful dour of the well-known 
isonitrile kind is at once emitted. This same odour is produced 
when the alcoholic solfttion of the tetrabromide. is, decomposed 
with zinc dust and a little chloride of zinc. It appears most 
probable that the odour is due to the hitherto unisolated isocy- 
anogen, C=N-N=C. The supposition is further Justified, by 
thè fact that the strongly odourous.substance is expelled by boil- 
ing in a current of carbon dioxide, and is capable of ‘absorption 
by -hot dilute sulphuric acid-with formation of a solution of just 

such powerfully reducing proclivities as might be expected from 
a solution of hydrazine and formic acid. g , 


THE first results'of an important research in connection with 
the melting-points of thegmore refractory inorganic salts are 
likéwise cOmmunicated to-the-current Berichte‘by Prof. Victor 
Meyer and Dr. Riddle. The observatiGns have-been made with 
the object of ascertaining the relations of the melting-points of 
definitely connected salts, those already investigated: being the 
chlorides, bromid es, and iodides ôf sodium and potassium, and 
‘the sulphates ‘of those metals. . The method adopted in or@er to 
measure such high temperatures with accuracy was essentially as 
‘follows :—The salt was heated. considerably above its melting- 
"point in a capacious platinum crucible, by means of a Perrot 
furnace. The crucible was then removed from the furnace, and 
an air thermometer, constructed of platinum and on the compen- 
sating principle, was inserted into the liquid salt, As soon as 
solidification’ of the latter commented the temperature remained 
‘constant for some little time, quite sufficient to enable the air, or 
in the cases of very high melting-points, the nitrogen contained 
in the thermometer, to be displaced by hydrochloric a acid gas, and 
its volume ‘measured over water, The results obtained are the 
following :—The chloride, bromide, and iodide of sodium melt 
at 851°, 727°, and 650°,* respectively ;gthe analogous salts of 
potassium fuse at 766°, 715°, and 623°. Inegach case a lower- 
ing of the melting-point acgompmnies the increase of the atomic 
weight either of the halogen or of the metallic element. 
(presumably the oxide) melts at 1045°,’and soda at 1098”, the 
same rule again applyinge In the cases of th@sulphates, however, 
sodium sulphate isefound to melt at 843°, and potassium silphate 


at the much higher tempe€ture of 1073°, a result contrary to 


the rule forthe halogen salts, but which is quite in keeping with 
other well-known differences which the oxy-salts of sodium and 
potasseum exhibit. an 


THE additions to the Zoological Society’$ Gardens during the 
past week include a Chacma Baboon (Cy®océphalus porcarius, 
g) from South Africa, presented by Mr. W. S. Cox; two 
Common Marmosets (Hapale jacchus) from Brazil, presented by 
Dr, S, Steggall ; 
the Caucasus Mountains, presented by Mr. H. H. P. Deasy ; 
a Duyker Bok (Cephalophtis mergens, 6) from South Africa, 
presented by Miss Gertrude A. Winly ; three Palm Squirrels 
(Seizures palmarum) from India, presented by Mrs. S. W. 
MacIver; a Meyers Parrot (Peccephalus meyeri) from South 
Africa, presented by Mrs. B. Searelle; a Great Eagle Owl 
(Bubo maxtmus) from China, presented by Major Boyd Bredon; i 
two Puffins (Fratercula arctica) British, presented by Mr. E. 
Hamond ; g Brown Capuchin (Ceġus fatuellus, § ) from Brazil, 
a Rhesus Monkey (Macacus rhesus, 9 ) from India, six Meyer’s 
Parrots (Paocephalus meyeri), an Alario Sparrow (Passer giario) 
from South Africa, deposited; two Redshanks So Totants cabdrisy, 
British, purchased. 
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a Pallas’ Goat (Capra cylindricornis, ọ ) trom ~ 
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OUR ASTRONOMIGAL COLUMN. 


eOTTO STRYVE's DOUBLE-STAR MEASURES.~The most im- 
portant addition to double-star astrdwomy during the last year is 
‘without doubt the work which we owe%o,Otto Struve, and 
which is entitled ‘* Mesures Micrométriqfes des Etoiles Doubles” 
(Observations de Poulkpva Tome IX. (avec un supplement) et 
Tome X.), The period which the observations cover is very 
large when one considers that it is for one observer, commencing 
ith the obseryations made fn the year 1837, when 
‘Otto Stmve was only seventeen years old, Readers who are 
unable to approach these voltmes themselves will find that M. 
Bigourdan, in the October number of the Bulletin Astronomique, 
gives a general summary of t¥e whole of the contents, As ape 
would expect, the introductions to the volumes contain a 
mine of important information, both with regard to the measures 
and to the puzzling question of the ‘personal equation,” a 
question on which even to-day astronomers hold different views. 
Otto Struve busiedshimself especially in this direction, making, in 
the years 1853-1876, a series of measures of artificial double stars. 
The expressions for the corrections which he obtained assumed 
«considerable proportions, as will be seen below, the first being 
that for angles of position, and the sond that for distance s- 

Position angle 


Corr. = + _ 52 + 4'4 sin(2p — 27° 13’) 
a . L+ I + 0,14(3°3 — gF 
e I + 0'208? 
Distance 
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- I + o'og(4'2 ~g}  1+ob(52 =g} 


when ¢ represents ‘‘ Pangle wisuel du couple considéré experimé 
en prenant pour unité celui qui correspond au grossessement de 
708 fois,” and œ is the'angle of the line between the two stars 
and the vertical. 

Whether-such corrections gs these, made under non-observa- 
tional conditions, should be applied to measures actually made 
in the sky is still open to much doubt. Otto Struve discusses 
also the observations made at Pulkova with those made at the 
same epoch py different observers ; the comparison, to take an 
example, shows that Dawes'’s position angles in his early mea- 
sures appear free from systematic error, while those made later 
require a correction of + 1°°8; his distances up to 8” seemed all 
to be desired. Dembo®ski’s measurements of angles also re- 
quired no corrgc#9n, but his distances, especially about 6”, 
demand a small positive correcti@n (0’e@2). In the secondwolume 
one finds the measures of W. Herschel’s classes V. and VI., 
couples with large proper neotion, including measures for the 
determination of pafallaxes, and for the determination of the 
relation of the number of optical to physical binary, stars dis- 
covered by M. Burnham and other astronomers, and a continu- 
ation of W. Struve’s and O. Struve’S measures. Double-star 
astronomy is already possessed of two fine monuments in the 
works of W. Struve? ‘‘ Mensurze Micrometrice ” and of Baron 
Dembowski’s ‘‘ Misure Micrometriche,” and to-day we may, 
as M. Bigousdan adds, name a third in the ‘* Mesures Micro- 
métriques des Étoile? Doubles” of M. Otto Struve, 

METHOD OF Piver TESTING,—By means of interference 
fringes, employed by M. Fizeau in his researches on crystals, 
M. Maurice Hamy describes a method of studying the form of 
pivots of a meridian instrument (Comptes Rendus, No. 20, 
Nov. 13th), which indicates errors not discernible by the ordinary 
course adopted. The great advantage to be gained by it is 
that the state of the pivots can be very easily, and with the 
expenditure of a very little time, ascertained. (The arrange- 
ment censists in placing a metallic block astride a pivot, the 
block being supported further by a pointer fixed to a part of 
the telescope. The extremity of this pointer fits into the 
bottom of a horizontal groove, parallel to the meridian, in the 
pier. Contacts between the pivot and the pointer ig thus en- 
sured by the pressure of several weights, while displacements 
of the whole arrangement against slipping are totally eliminated. 
On the block rests, at one of jts extremities above the centre of 
the pivot, a lever which is movable about an axis on the pillar 
on a vertica? plane jgthis carries a small horizontal piece of 
glass, fxed in a certain manner. Between this mirror and the 
front of the lens gf a fixed collimator are produced the inter- 
ference fringes, the source of light (monochromatic) being 
placéd at the “focus of the lens. Turning the telescope, on its 


. NO. 1257, VOL. 49] 


©. © NATURE» 


Ag U uammmmmmŘħ— 
Ee) bee ce Ow 


ra wt tite _ 


axis, the bleck remains still, but movemdhts of a smal? nature 
in-the vertical direction were observed which® were sufficient to 
indicate the imperfectnes@ of tae pivot. To obtain at a glance 
the order of the magnitude of such errors, a plane mirror was 
fixed at some distance from the axis of the lever, so determined 
that the fringes were displaced by a row when the inclination 
of the telescope experienced a perturbation of o'ors, by the 
action of one of the ieregularities. The method of observation 
consists simply in counting the number of fsinges which exceed 
a fixedelinfit when the telescope is turned, the number thus 
obtained expressing in hundredths of a second in time the order 
of the error. A trial of the above method Shows that irregu- 
larities on the surface of pivots can be easily observed, and, 
moreover, the errors ‘‘ne sont pas complètement négligeable 
au point de vue des observations.” 

A BRIGHT Merror.—The following are a few facts about a 


bright meteor which Prof. Schur, of Gottingen, kas been good® 
enough to send us:—The meteer was observed on Monday, 


November 27, at 5h. 54m. mean time, and the direction of its @ 


path lay between Ç Perseii and towards a Piscium. At first it 
appeared as bright as e Tauri, and then quickly excelled Jupiter 
in brilliancy, the light gradually fading away afterwards, The 
duration of the phenomenon was estimated at about ten seconds, 
and the trail was observed to be of 2 yellowish-red colour. 
Curiously enough, three minutes later a faimter meteor shot 
across the heavens from the zenith, its direcfion being nearly 
at right angles to that of the preceding one. e 


ASTRONOMICAL PHOTOGRAPHY. —Mr. BI. C. Russell, 
F.R.S., President of the Astronomy, Mathematics, and Physics 
Section of the Australasian Association for the Advancement of 
Science, traced the history of astronomical photography in his 
presidential address at the recent Adelaide meeting. ‘‘ In many 
departments of astronomy,” he declared in the opening para- 
graph, “the observer must stand aside while photography takes 
his place and works with a power of which he is not capable, 
and I feel sure that in a very few years the observer will be 
displaced altogether, while his duty will be done by a new sen- 
sitive being—-a being not subject to fatigue, to tast winds, to 
temper, and to bias, but one above all these weaknesses, calm 
and unruffled ; with all the world shut out, and living only to 
catch the fleeting rays of light, and tell their story.” 


** VIERTELJAHRSCHRIFT DER ASTRONOMISCHEN GESELL- 
SCHAFT.”~-The third part of this year’s publication gives an 
account of the work done at the observatories gisually included 
in this list, each director, as bas been done in former numbers, 
summing up in afew words, and stating the work being, eand 
about to be, accomplished. We must refet our readers to the 
publication itself for individual information. 


' é 
GEOGRAPHICAL NOTES. 


L’ Afrique gives a brief account of the last exploring jorney 
of the late M. Georges Muller in Madagascar. He had returned 
to Antananarivo from a successful visit to Arftsirabe, Where he 
went to.collect bones of eAzornis, and inJune he set out for Lake 
Alaotra, which, in company with Father Roblet, he exploreds 
adding a number of features to the maps of thedistrict. Parting 
from his companion, Muller pushed on with the view of reaching 

ojanga on the west coast, but near Mandritsara he was 
attacked anl murdered by a party of Fahavalos, one of the 
independent tribes who still contend against the Hova supre- 
macy of the island. 

THE Madras Mail says that the Indian Marine Srvey vessel 
dnvestigator has proceeded to the Laccadives to continue the 
survey of those islands, which has been in course of preparation 
during the last two years. From the Laccadives the Zrvestigator 
will go to Madras, and will be engaged for a few weeks in 
completing thegast Coast Marine Survey from Pulicat Lake, 
where work was left of*last year, to Madras Harbour. Finally 
in February the Zsvestigator will proceed to Palk Straits, anfa 
thorough survey of the dividMig sea betweey [ndie and Ceylon 
will be made, ostansibly with the object of testing thepractic- 
ability of constructing a canal and®q railway. The distance 
from the Indian mainland to Ceylon is sixty miles, of which 
twenty constitute Adam’s Bridge proper. ‘The bridge is said to 
consist of an irregular ridge formed of roek fnd sand partly dry 
at low water, but intersected by small istricate channels navi- 
gable only for native boats of very lightedraught. Avgrdye 

$ i ' e bad 

® i e 
e 
% s 
° 


è 


te 


Cle2 . 


* NATURE” ¢ «© 


[ NovEMBER 39, 1893 


a l l Cd ; 


‘s . kad ‘ ° 
spring tifles rise only about two feet, so that the tonstruction 
of theerailway works and their futyye maintenance would be 
greatly facilitated. It is though? that the works required would 
consist of an iron and steel viaduct of considerable length, but in 
short spans, no large span being required except over the exist- 
ing navigable channel, where a swing bridge would probably be 
necessary. Until a detailed survey of thestrait has been made, 
however, it is als, oe to speculate upon the details of the 
railway or the canal project with any degree of ceriginty ; and 
the Government of India is determined to settle the question 
once for all by giakingea thorough survey of the coast and 
dividing sea. 
FULL particulars have lately been received of the death by 
drowning, in September last, of Mr. H., M. Bechen while on 
his way to visit the mountain known as Gunong Tahan in the 
eprovince of Trengganu in the Malay peninsula. He had come 
within sight ofthe mountain, which had never before been seen 
by a European, and roughly’ estipated its height at between 
8,000 and 9,000 feet, when his camp on a low island in a river 
was submerged by a sudden flood, and the boat in which he at- 
tempted to‘reach the'shore capsized. Elis companion, Mr. H. 
Quin, escaped, but did not continue the journey. 


A LONG letter just received from Mr. Astor Chanler, who is 
travelling in, Kas}: Africa, is published in the December number 
of the Geographimil Fournal. It contains the unfortunate tid- 
ings that his companion, Lieutenant von Hohnel, whose pre- 
vious successful travels in East Africa are well known, had been 
serioufly wounded by a rhinoceros, which rendered his imme- 
diate return to Europe necessary. Mr. Chanler, although he 
has suffered greatly from loss of men and animals, is determined 
to push on to the north in the hope of ‘reaching Berbera or 
Zeila, At the time of writing, September 20, the party had 
returned to Daicho, near Mount Kenia, after a visit to the Ren- 
dile tribe, who live in the country to the north. These people 
appear to have strong Somali affinities, and were more intelli- 
gent than the Masai, but equally fierce and intractable. ' The 
loss of von Höhnel’s services will detract from the geographical 
value of the expedition, as he is an dccomplished surveyor. 


IN our last issue we gave, without comment, an abstract of one 
of the rumours regarding the Nansen expedition, published by 
an evening newspaper. It is right to add, however, that the 
report of high land north of the New Siberian Islands is no 
new thing, and that Nansen has no thought of taking up winter 
quarters on any gand, his intention being to get fast in the ice, 
and drift wherewes it carries him. ẹ His only object in touching 
at tlfee New Siberian Isiands was to send letters home; but if 
the sea was as favourable* as we believe it to have been, he 
would probably strike straight ‘northward without calling 
any where. 

® 
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o ANTARCTIC EXPLORATION. 


A? the meeting of the Royal Geographical Society on Monday 
evening Die John Murray, of the Challenger Expedition, 
read a paper on the renewal of Antarctic exploration. ‘He 
sketched the history of voyages to the far south, and of the 
notions which prevailed as to the nature of the South Polar 
region from the earliest time down to the present day. He 
showed that while the huge southern continent believed in By 
the geographers of past ages had been vastly diminjshed by in- 
creased knowledge, the probability is that around the South 
Pole a land area of about 4,000,000 square miles actually exists. 
Fle indicateg the presentstate ofourknowledge ofthe region, which 
is extremely meagre, and then went onto show that until this 
knowledge was greatly increased many problems in science 
must remain unsolved. Until we had acomplete and continued 
series of observations in the Antar@tic area the meteorology of the 
globe could not be understood. Important problems in geology, 
in biology, in physics, in oceanography dema&ded the renewal 
oferesearch on an adequate, scale in the South Polar area, Dr. 
Murray concluded as follows :— l n 
Within the past €ew months I fave been in communication 
with geographers and sciegtific men in many*parts of the world, 
and there is complete @nanimity as to the desirability, nay, 
necessity for South Polar exploration, and wonder is expressed 
afat an expedition dias not long since been fitted out to under- 
tale investigations which, %t is admitted on alt sides, would be 
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To determine the nature afd exent of the Antarctic continent 5 
to penetrate into the interior; to ascertain thealepth and natuge 
of the ice-cap ; fo observe WÉ character of the underlying rocks 
gud their fossils, tetake magnetic and meteorological ob- 
servations both at sea afd onland ; to observe the temperature 
of the ocean at all depths and seasons of the year ; to take pen- 
dulum observations on land, and possibiy also at great depths: 
in the ocean ; to bore through the deposits on the floor of the 
ocean at certain points@to ascertain the condition of the deeper 
layers ; to sound, trawl, and dredge, And study the Sharacter and 
distribution of marine organisms, ® All this should be the work 
of a‘modern Antarctic expedition. For the more definite de~ 
termination of the distribwtion of nd and water on our planet ; 
for the solution of many problems concerning the Ice Age ; for 
the better determination of the internal constitution and super- 
ficial form of the earth ; for a more complete knowledge of the 
laws which govern the motions of the atmosphere and hydro- 
sphere; for more trustworthy indications gs to the origin of 
terrestrial and marine plants and animals, all these observations 
are earnestly demanded by thescience of our day. 

A dash at the South Pole is not what I now advocate, nor do 
I believe that is what Britigh science, at the present time, desires. 
It demands rather a steady, continuous, laborious, and systematic 
exploration of the wholesouthern region with all the appliances of 
modern investigators. i i ° 

This exploration slfould be undertaken by the Roya] Navy. 
Two ships, not exceeding one thousand tons Burthen, should, it 
seems to me, be fitted out for a whole commggsion, so as to 
extend over three summers and two winters. Early in the first 
season a wintering-party of about ten men should be landed 
somewhere to the south of Cape Horn, probably about Bismarck 
Strait at Graham’s Land. ‘The expedition should then proceed 
to Victoria Land, where a' second similar party should winter, 
probably in Macmurdo Bay near Mount Erebus, The ships 
should not be frozen in, but should return to the North, con- 
ducting observations of various kinds towards the outer margins 
of the ice. After the needful resteind refit, the position of the 
ice and the temperature of the ocean should be observed:in the 
early spring, and later the wintering parties should be communi- 
cated with, and, if necessary, reinforced with men and supplies 
for another winter. During’ the second winteyéhe deep-sea 
observations should be continued to the northy and in the third 
season the wintering parties should be picked upand the expedi- 
tion return to England. sThe wirtering,parties might largely be 
composed of civilians, and one or two civilians might be attached 
to each ship ; this plan worked'admirably dting the Challenger 
expedit@on. e. * 

It may be confidently stated that the results of a well- 
organised expedition would be of tapital importance to British 
science. We are oftenetold how much neore foreign govern- 
ments do for sciegce than our own. It is asserted that we are 
being outstripped by foreigners in the cultivation of almost all 
departments of scientific work. But in the practical study of 
all that concerns the ocean this is certainly not the case ; we 
have to acknowledge no superiors nor equals in this branch of 
invegigation, and if we be a wise and progressive «people, 
British science will always lead the way in tifs direction. 
Twenty or thirty years ago we were in profound ignorance as to 
the condition of all the deeper parts of tè great ocean basins ; 
now we have a very accurate knowledge of the conditions which 
obtain over the three-fourths of the earth’s surface covered by the 
waters of the ocean. This is fhe most splendid addition to 
earth-knowledge since the circumnavigation of the world, and 
is largely due to the work and exertions of the British navy in 
the Challenger and other deep-sea expeditions. 

This countsy has frequently sent forth expeditions, the primary 
object of which was the acquisition of new knowledg@-~such 
were the expeditions of Cook, Ross, and the Challenger; and 
the nation asa’whole has always approved such action, and has 
been,proud of the results, although they yielded no immediate 
Shall it be said that there is to be no successor to these 
great ‘expeditions ? 

A preliminary responsibility rests on the geographers and re- 
presentati#es of science in this cowntry. It is necessary to show 
that we have clear ideas as to what is wanted, tqshow that a 
good workable scheme can be drawn up. © When this has been 
done it should be presented to the Government with the unani- 
mous voice of all our scientific corporations, Then, I have 
little doubt, that a Minister will be found sufficiently alive to the 
spirit of the times, and with sufficient courage*to add a few 
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thousand pounds tọ the navy vite for three successive years, in 
order to carry fhrough an undertaking worthy of the maritime 
position and the scientific reputation of thie great empire. 

An animated dis€ussion, in which the@Duk@ of Argyll, Lord 
Charles Beresford, SÎr Joseph Hooker, Sir George Nares, Sir 
Vesey Hamilton, Capt. “Wharton, Sir W. Turner, Sir W. 
Flower, Dr. Buchan, and Mr. W. S. Bruce took part, followed 
the reading of the paper. All the speakers strongly expressed 
their convictigh that the tim’ had come to make a vigorous at- 
tempt to resume the long-intesrupted line of advance into the 
south polar regions by means of a Government expedition. 


PHENOMENA OF THE TIME- 
INFINITESIMAL. 


GCIENCE consists in the extension of our knowledge of the 

external universe, and it brings about this extension in 
great part by reinforcement of our senses. To bring into the 
field of observation the very distant and the very small, are 
therefore regarded as important scientific achievements, and the 
telescope and the microscope, by means of which this widening 
of the realm of knowledge has been made, as important imple- 
ments of research, 

Man’s relation to time is sudh that it is Uifficult to conceive 
of an instrument which should bring distant events to hand in 
like manner for jpspection, Our time vision turns chiefly in one 
directi®n—towards the past~-and is obscured by the interven- 
tion of something very like a medium or atmosphere, through 
which we see dimly. As to the future, our thoughts are neces- 
sarily confined to matters found by experience of the past to be 
periodic, or to changes alreatly begun and known by the obser- 
vation of analogous processes to be likely to run some definite 
course. In the interpretation of the future by the past, there is 
much of interest to the physicist; but it is not of this that I 

ould speak to-day. Let*usgturn our attention rather to the 
study of minute time intervals in physics—to a consideration of 
the methods by which we may record what takes place during 
infinitesimal elements of time. The interest of the physicist in 
time is confined really toa study of phenomena. He ascribes 
no property to timeitself, beyond defining it after Riemann, as 
a complexity of the first order.* 

As between the study of theeinfinitely great and 
the infinitesimally smal, whether of space or of time, 
there is a pecali®® value to be attached to the latter, 
because the only methods which have proved th® least 
fruitful in the analysis of the more complex changes which are 

oing on around us, are those Which begin with the infinitesimal. 
We consider an eleYent of mass or of, volume, or sometimes 
merely the element of a surface or line, proceedigg then to extend 
our statements so far as our powers of gnathematical expression 
will permit. 

Now the element of time is, of course, purely relative. In 
certain phenomena the time infinitesimal is so short as compared 
with any time interval with which we are able to cope experi- 
mentally as towbe out of reach, just as in special relations the 


dimensions of the molécule and atom are such that we dare not 


hope to render these @ltimate particles of matter visible even 
under the microscope. There are periodic phenomena, on 
the other hand, the periods of which are so great that a life- 
time, indeed the entire era cofered by history and tradition, 
affords us a glimpse of but a single time element. Lying between 
these two there is a great range of phenomena for which the 
element of time is within our reach. It is by the study of what 
takes place in such time elements, and the extensiongf the results 
thus obtained by analytical processes, that much of our know- 
ledge of physics has been gained. It is to the extension of our 
‘powers in the observation of the phenomena of the time interval 
that we must look in great part for further progress. It has 
seemed worth while, therefore, to’ bring together fur purposes of 
comparison some of the methods which have praved fruitful in 
this respect, and to consider along what line they may be further 
developed. It is aninvestigatign which will lead us in@o all de- 
partments of science; for phenomena into which the element 
of time does not enter gre unknown. 


* .@ 
1 An address delivereg! by Prof. E. L. Nichols before Section B (Physics) 
of the American Association for the Advancement of Science. Madison 
meeting, August, 1893. 
2 "Kine emfach ausgedehnte Mannigfaltigkeit.” (Riemann: Ueber die 
Hypothesen welche der Geometrie zu grunde liegen. Werke p. 257.) 
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Since all study of phengmeng involves the time elemeit, the 
consideration of all dynamical problems must begin with th- 
phenomena of the time-infinitesimai, There are two cases of 
chief importance:—-(1) The study of the time elements of 
periodic phenomeng; (2) the study of beginnings of changes 
which result from a sydden variation in the condition of equili- 
brinm, e 

The metheds which have been found most useful in the investi- 
gation of the phenomena under consideration may be classified 
as follows :—(1) Visual methods ; (a) vBion by@nstantaneous ex- 
posure, (2) vision by periodically interrupted exposure, (¢) vision 
by the aid of the revolving mirror. (2) Photographic methods : 
(a) instantageous exposure of a stationary film, (è) photography 
by the aid of the revolving mirror, (¢) continuous exposure of a 
moving plate, (d) successive short time exposures of a moving, 
plate. b) Indirect graphical and electrical methéds, 

Much of the most important work which has been done in the 
domain of sound falls within*the scope of our present inquiry, 
and itis in that field that many of the methods just indicated 
have been developed. The revolving mirror, for example, is a 
favourite tool of the acoustician ; its usefulness is too well 
known to need mention here, but I wish to remind you that this 
instrument, chiefly used for the separation of images representing 
phenomena covering intervals of thousandthsgbf s&conds, has 
been found capable of rendering much briefer events subject to 
inspection and analysis, 

The inventor of the revolving mirror (Whetstone) found it 
possible to study time intervals down to within a millionth of a 
second (‘* Philosophical Transactions,” 1834). He obtained a 
rate of revolution never since greatly exceeded, I think, of eight 
hundred revolutions a second. It isevident that he stood at the 
very threshold of the discovery of the oscillatory discharge, and 
that it was merely an accident of the relation of resistance and 
capacity in the circuits which he employed, which prevented 
him from observing that important form of the „electric spark. 
That he was fully aware of the wide range of investigations to 
which the revolving mirror is adapted is algo clear. He says 
in the memoir which Faraday presented for him; before the 
Royal Society in 1834: ‘‘ But this instrument is not confined to 
observing merely the intermittedness of electric light ; whenever 
a rapid succession of alterations occurs in an object which does 
not change its place, they may be separately examined by this 
means. Vibrating bodies afford many instances fdr investiga- 
tion ; one among these is perhaps worthy to be mentioned. A 
flame of hydrogen gas burning®in the open air” presents a_cpn- 
tinuous circle in the mirror, but while produeing a sound within 
a glass tube regular intermissions of intensity are observed, 
which present a chain-like appeagince, and indicate alternate 
contractions and dilations of the flame corresponding with the 
sonorous vibrations of she column Of air” (2e. p. %86).» 

In a later paragraph of the same paper he noted the applica- 
bility of the spark in the study of the phenomena of the Mme- 
infinitesimal, suggesting a method the importance of which is 
even now but imperfectly appreciated. ‘‘Th@ instantaneous- 
ness of the light of electricity of high tenSion affords the means 
of observing rapidly-changing phenomena during a single instante 
of their continued .action.” 

In the hands of Foucault (‘‘ Recueil des travaux scientifiques, ? 
Patis, 1878), Michelson (‘* Proc. A.A.A.S.,” 1879) also 
‘© Papers of Amer. Ephemeris,”’ vols. i. and ii. 1882), and of 
Newcomb (‘°Astro, Pap:rs of Amer. Ephemeris,” vol. ii.) the 
revolving mirror has given us our best determinations of the 
velocity of light ; in those of Feddersen (** Beierige gur Kennt- 
niss des electrischen Funkens, 1857.) Also Fogg. Ann. 103, 
113, 116 (1859 to 1862), Rood (Amer. Fournal of Science, vol. 
ii, III, p. 160), Trowbridge (Amer. Journal of, Science, vol. 
xlii. 111, p. 223), and Boys (/%izlosophical Magazine, vol. xxx. 
III, p. 248) and others it has made ıt possible to resolve the 
oscillatory spark @nto its elements. 

Feddersen’s experiments are especjally noteworthy because 
he succeeded (in 1862) (Pogg. gf. 116, p. 132) in ghotograph- 
ing the discharge of the Leyden jar, securing #n &xcelleng record 
of the images seen ifthe revolving minor. We are apt at the 
present day to look back to the introdu€tion of the dry plate as 
the step necessary to the application of photography to the stud 
of fleeting phenomena, but certainly the reeults obtained bye 
this early investigator, who used the Ordinary wet-plate process 
of his time, are not inferior in definitiog or 1n detail to any whioh 
have deen published in recent years. Feddersen’s resear@hes 
are mdeed worthy of all admiration. He useda concave g#rror, 
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giving “excellent iħages when driven at a speed oone hundred 
revolgtions a secdhd. The velocity was under the regulation to 
within two per cent., and the nfillionth of a second represented 
mot’ merely an appreciable distance upon the negative, it was an 
easily measurable quantity. 

More than thirty years ago this German physicist stood, as 
Wheatstone had done nearly half a centur? before him, in the 
very gateway of the domain in which sith activity has shown 
itself of late—the Aomain of electrical resonance. „He was not 
only the discoverer along experimental lines, of the o&cillatory 
discharge and thg demonstrator of the existence of effects which 
had already been embodied in the analytical work of Helmholtz, 
Thomson, and Kirchhoff; he anticipated also many of the dis- 
coveries of later investigators, and worked out quantitatively 
the dependence of the rate of oscillation upon capacit, induction, 
and resistance. Two of Feddersen’s photographs have been 

* brought to general notice by reproduction in the fourth volume 
of Wiedemann’s ‘ Electricitaét.” There is another set which I 
consider even more significant, showing the increase in the 
number of oscillations with diminishing resistance, It is copied 
in fac simile from the original plate in Fig. I., 

Another forerunner in the development of the methods which 
it is my privilege to consider, was Prof. E. W. Blake, of Brown 
University. His results, too, have become classical; but I 
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refer to them because they are related in ways not always- 





Fig. I. 


recognised in Iter work. We are all familiar with his interest- 
ing photographs obtathed by speaking into the mouthpiece of a 
*Bell telephone (Blake, dm. Journal of Science, vol. xvi. (3) 
. 57), to the diaphragm of which was attached a rocking mirror. 
Resonis obtained in a variety of other well-known ways, of 
some of which I shall have occasion to speak, indicate that 
these photographs do not give a complete trace of, the vibrations 
which go to make up the articulate utterances by means of which 
they were excited, but the method is of interest in three par- 
ticulars =e *° Í 

(1) It is one of the earliest attempts to substitute photo- 
graphy for vision in the study of the transient phenomena of the 
sound wave. » ; 

(2) It substitutes a moving Sensitive plate for the revolving 
mirgor.! : ; 

(3) It is a distinct forerunner of the method%pplied some years 
®iter with somewhat better suecess by Froehlich to the analysis 
of alternatg current phenomenae , 

Thrgughout’ the history of the study of the phenomena of 
the time-infinitesimal we find the tenderfcy to be to supplant 
visual methods by méthods of photographic record. One of 

ethe most noteworthy achievements in experimental acoustics, 
° for example, is the gppljcation of the manometric flame to the 
“1 Stein, in a paper cited by Prof. Blake, Pogg. Azz. 159 (1876), describes 


` #jsimilar device, but ġt is difigcult to ascertain from his paper to what extent 
he Succeeded with his experiments. e 
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study of sound waves. Thadrawings made by Koenig (Annalen 
der Physik, vol. exxii. p. 666 ; ale in his ‘* Experiences d’ Acous- 
tique,” pp. 47484) in illusyation and verificatior of the pheflo- 
mena of the organ-pjpe and of the analysis of complex sounds, 
“have been admire@l by gill of us ; and the rep@ition of his experi- 
ments has delighted an entire generatio&{ of demonstrators in, 
physics. In how many minds the qu@stion of the feasibility of 
photographing the manometric flame has arisen I do not know, 
but quite recently it, has been shown by Doumer (Comptes 
Rendus, 103 and 105), and independently by Henest Merritt 
(Proc. A.A.A.S,. 41, p. 82; also Physical Review, vol. i.) in a 
paper read before this section, that by surrounding the sensitive 
flame with a mantle of free oxyggn (after the method of what 
Was once known as the. ‘‘ Budde” light), sufficient actinic in- 
tensity may be obtained to ensure an excellent photographic 
record on a rapidly moving plate. The vesults of such photo- 
graphs applied to the analysis of: vowel sounds give evidence of 
the extraordinary fidelity of the-sketches published by Koenig. 
They also afford a basis for the study of Ambre of the sounds 
to. which they correspond, which is open to one objection only, 
viz. to the uncertainty as to the influence of the inertia of the 
diaphragm upon the chgracter of the image. Of this source 
of error f shall have more to'say in connection with some other 
researches, t,o 

Other interesting examples of the study of the time-element 
might be drawn from this field@ indeed, the science of soulhd 
is of necessity largely made up of such work. The® beautiful 
photographs of vibrating strings* by Menzel and Raps {Annalen 
der Physik, N.F. 44, 1891, p. 623), which fre so. fitteng an 
appendix to the earlier labours of Helmholtz (Die Tonemp- 
jindungén, p. 137), may serve to illustrate the usefulness of the 
method of photography on a moving plate. 

In the study of periodic phenomena two distinct methods of 
investigation have been established. The first of these consists 
in the isolation of a desired element of the cycle at each repe- 
‘ tition for as long a time as may be necessary to obtain a satis- 
factory record of the existing conditions, By the selectiome 
successively of many neighbouriffg elements, we get in this way 
at last the data from which to construct a complete diagram of 
the cycle. l 

This principle has been most fruitful in enabling us to analyse 
periodic processes not easily approachable by mare direct means, 
The most notable application has been that"which is commonly 
| spoken of as the ‘‘ method ofinstantaneous contact,” well known 
to the student of-alternating current phenomena. 
ft is to Joubert! (1880) that We owe wis jngenious adapta- 
_tion Qf the device of prqperly timed repetitions of instantaneous 
observations of periodic phenomena (a principle which underlies 
the phenakistoscope and similar gvell-known instruments), He 
made use of it in the study of the chaages of potential in th® 
circuit of the alterndting current dynatho, and between the 
terminals of thé Jablochkoff candle. * 

In the same year th@method was discovered independently, 
and applied to the study of the Brush arc-lighting dynamo by 
B. F. Thomas.? Joubert pointed out tle method of using the 
quadrant electrometer in alternating circuits, also that the gal- 
vaffometer might be utilised. ‘(‘‘On peut mesurer cette inten- 
sité par l’electrométre mais on peut aussi employer le galvano- 
métre puisque les contacts successive gprrespondent toujours a 
une même phase du cotfrant.”) He discovered the retardation 
of phase in’ the current curves of the alternating dynamo, and 
the peculiar distortion of the cyrves in the circuit containing an | 
arc lamp, a matter more fully Investigated at a later day by 
.Tobey and Walbridge.? Thomas during this first period in 
the history of the Joubert method used a ballistic galvanometer 
and condenser. ° 

The periédic phenomena of the alternating currept circuit 
have been among the most important to which the study of the 
time-element has been applied, and it is to the method of in- 
stantaneous contacts that we owe much of the progress of the 
last thigteen years. It is interesting to note the extension of 


1 “Sur les Courants alternatifs et la force electromotive de larc eleg- 
trigue.” Comptes Rendus, vol. xci. p. 162, July 19, 1880. , 

ate Ohpervarions on the electromotive forces of the Brush dynamo-electric 
machine.” (title only.) Proceeding® A.A.A.S. vol. xxix. p. 277 (1880). 
Prof. Thomas gave the results obtained, and describedghe method eleven 
years later in a communication to the Institgte of Electrical Engineers, 
entitled ** Notes on Wiping Contact Methods for Current Potential 
Measurements,” ‘Translations of the American Institute of Electrical 
Engineers, vol. ix, p. 263. e 

3 “ Investigations of the Stanley Alternate Current ArcDynamo.” Trans. 
Am, Inst, Electrical Engineers, vol. vii. p, 367. . s 
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this method in the study ofg vatiety of allied phenomena. . 
After the publicaéion of Joubert’s papers the method seems to . 


have come info common use in thc,physical laboratories, par- 
ticularly in the exploration of the fields œf gontinuous current 
dynamos and motors, ° 

In 1888 it was applied. by Duncan, Hutchinson, and Wilkes 
(“ Experiments on Induction Coils,” Ælectrical World, vol. ii. 
p. 160, 1888) to the study of induction coils and transformers. 
To them we owe the first set of complete diagrams relating to the 
performance ®f this class df alternating current apparatus. In 
the same year Meylan (‘‘Sue les Appels, Magnetiques,” Za 
Lumière Electrique, xxvii. p. 220, 1888) used an interesting 
moslification of the method iwthe investigation of the vibratory 
magnetic call-bell of Abdank. 

In the same year appeared the first definite data with reference 
to the Westinghouse alternating dynamo, at the hands of Messrs, 
Searing and Hoffmann (‘‘ Variationof the Electromotive Force 
inthe Armature of g Westinghouse Dynamo,” ¥ournal of the 
Franklin Institute, vol. cxxili. p. 93), of Stevens Institute. 
Then followed in the order named the researches of Ryan and 
Merritt (** Transformers,” Trans. Am. Inst. Electrical Engineers, 
vol, vii. p. 1, 1889), Humphrey and Rbwell (‘‘ Efficiegcy of the 
Transformer,” /ézd@, vol. vii. p. 311), Tobey and Walbridge 
(bid, vol. vii. p. 367), of Marks (202d, vol. vii. p. 324), of 
Herschel (Zid, vol. vii. p. 328), of Fortenbaugh and Sawyer 
(262d, vol. vii. p. 334). : 

In all these investigations the methods under consideration 
have been used with varying accessories in the problem of the 
transf&rmer, 

In 1890 it was applied under much more difficult conditions 
to the analysis of the ‘‘ ball and point effect” by Archbold and 
Teeple (see Nichols, ‘‘ On Alternating Electric Arc between a 
Ball and Point,” Americas Journal of Science, vol. xli. p. 1). 

In 1891, Thompson (‘‘ Study of an Open Coil Arc Dynamo,” 
Trans. Am. Inst. Electrical Engineers, vol. viii. p. 375) deter- 
mined the intricate changes of induction in open coil are lighting 
machines by means of the same method, and Ryan (‘' Relation 
of the Air Gap and the Shape of the Poles to the Performance 
of Dynamo-electric Machinery,” Zid, p. 451) utilised it in his 
investigations of the influence of the air gap upon the perform- 
ance of dynamos and motors. In 1892, Duncan (‘‘ Note on 
some Experimentsywith Alternating Currents,” bid, vol. ix. 
p. 179) described modifications of the method of instantaneous 
contacts by means of which the rapidity of reading is greatly 
enhanced. a 

During the pxes@ft meeting, you will doubtless have the 
pleasure of listening to a descriptfon of the applications®f the 
same device to the study of electrostatic hysteresis. (Reference 
is here made to the paper prefented by Messrs. Bedell, Ballan- 
tyne, and Williamsog: ‘‘ Alternate Cugrent Condensers and 
Dielectric Hysteresis,” Physical Review, vol. ip. 91. Subse- 
quent note.) l 

Such has been, in’ brief, the history ct a method by means of 
which in greater degree than of any other we have been able 
to extend and complete our knowledge of alternating current 
phenomena. ° 

To the practical electrician and to the theorist alike, the do- 
main has been one of fhe most attractive of those which have 
been developed in receft years, To the electrical engineers of 
the younger generation the very complexity of alternate current 
theory has proved a benefit. It has forced them to increased 
mathematical proficiency and to More rigorous thinking; it has, 
indeed, served as an excellent source of discipline, What the 
problems of submarine telegraphy did for the English electricians 
who served their apprenticeship during the early days of the 
cable-laying industry, compelling the developmegt of those 
sturdy qwalities which have been so highly serviceable in every 
branch of electrical progress since, the intricacy of alternate 
current practice is unquestionably doing for the younger school 
which is growing up to-day in this country. The difficultjes 
which have to be met and overcome in this field of werk will 
have an excellent influence upon the manner in which the 
problems of the future will be approached. 

Another investigation, which wes its existence to a ost in- 
genious application of this same principle of instantaneous 
contacts periodically repeated, is well known to all of you. I 
refer fo Pgof. E. H. Hall’s? study of periodic heat-flow in the 


1A Thermo-Electrie Method of Studying Cylinder Condensation in 
Sam tapas Cyligders.” ‘Trans, Am. Inst. Electrical Engineers, vol. 
vill. p. 236. 
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cylinder walls of the steam-engine by means @f thermo-elements 
embedded within the metgl ang connected momentarily Uuring 
a selected time-element in the course of each stroke with a sen- 
sitive galvanometer. To my mind no more interesting example 
of the indirect method of studying the phenomena of the time- 
element could be fpund than this suggestive memoir.” 

The method of Ck, mei contacts has been a fruitful one, 
and productive of high results, but it does ngt yield a knowledge 
of any jndwvidual time-element, nor the picture of any single 
completed cycle. Numerous attempts to record single cycles 
have been made, the results of wRich ar@ of considerable 
interest, because they deal with the more direct study of the 
time-infinitesimal. 

The devgce which lay nearest to hand, and which by its per- 
formance seemed to promise success in this direction, was the 
magneto-telephone. The investigations of Mercadier (Yournale 
de Physique, vol. ix. pp. 217 and 282) had alrefdy paved the 
way to some extent, when Froehlich described his experiments 
upon the optical representation of the movement of the 
diaphragm of the telephone, followed almost at once by 
Thomson. â 

Froehlich! reported his preliminary results to the Electro- 
technische Verein of Berlin, in 1887. Elihu Thomson (“An 
Indicator for Alternating Circuits,” Za Lumière Electrique, 
vol. xxvii. p. 339 (1888) brought out his in@cator for alter- 
nating circuits, an instrument in which the movement of a, 
diagram was amplified by levers, and- then made visible by 
optical means (or- photographed) inthe same y@ar. Frodħlich’s 
method in its complete form, including the photography of the 
images from the involving mirror,” was first described in the 
year 1889." Some of the curves published in the papers just 
cited, and particularly the experiments shown in the exhibition 
of the method at the Frankfort Electrical Exposition of 1891, 
are most striking, but considering the method by which they 
are produced, the question inevitably arises as to the part played 
by the inertia of the moving masses. : ` 

Froehlich himself points out the necessity of great care in the 
matter of the adjustments, and of distingujshng the natural 
oscillation of the plate, which are frequently superimposed upon 
those to be recorded. Some experience with Froehlich’s method 
has convinced me that not only is extraordinary skill necessary 
in order to obtain, by means of a mirror attached to the dia- 
phragm of a telephone, curves which should represent, even 
with a fair approximation, the law of whatever erlodic changes 
we may desire to record, but that the attainment of the proper 
adjustment is a matter so enti€ly fortuitous, and its maintenaace 
so uncertain, as to deprive the method of much of its useful- 
ness. One may indeed hope to get, by means of successive ad- 
justments, curves which correspend to a known type, but 
whether in passing to new and unknown types the apparatus 
retains its faithfulness,eis always'a question. * ® œ 

By way of illustration, I introduced three of an extended 
series of curves obtained by this method with a telephon® in 
circuit with an alternating current dynamo. The character of 
the cycle had been determined by the method $f instanfaneous 
contacts, . The true cycle was representéd by a curve of sines, 
but with the apparatus under consideration complex curves ofe 
the kinds shown in figures 2 and 3 were the rule ; curves even 
approximating to simple sinuosity were the rare exception. 

Iie difficulties of the method lay not merely in the tediousness 
of adjustmeng, but rather in the tendency to revert to complex 
forms under changes of condition so slight as to be entirely 
beyond control, The remedy clearly consists in the elimination 
of mechanism and the reduction of inertia of tħe mowing parts. 
Following the suggestion of an assistant, Mr. E. F. Northrup, 
I tried the following experiments s=- 

A mercury stream flowing from the contracted nozzle of 
a funnel (Fig. 4) was made to påss between two metal terminals 
which were attached to the poles of*a large Holtz machines A 
portion of the falfng colwmn of mercury within the electrostratic 
field was illuminated by means of an grc lamp, and so much ff 
it as could be seen through a hogizontal slit was photqgraphed by 
transmitted light, The sensitive plate was gfveh rapid yertical 
motion. through thefield of the camera. When the machine 
was out of action there resulted a vertical trace running the 


length of the developed plate. As soon asthe machine was put, 
e 


e 
e 
1 “The Optical Refresentation of the Movements of a Telephone Dil- 
phragm.” La Lumière Electrique, vol. xxv. i 18% (1887). =e 
2 Froehlich : ‘‘ Ueber eine neue Methode Ar Dar®ellung von Schweng- 
ungski@ven.” Electwtechnische Zeitschrift, bd. x. PR: 345) 369 (1889). 
® * 
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Another attempt to recor("single periods in dyndmo-electric 
work should be mentioned he® It is described by Moler 1 
in a recent paper. By means of a D’Arsoifvad galvanometer 
with a period of vibration of a few thousandths of a second, 
@urves of varying» pStential are traced, whech show excellent 
agreement with measurements by the method of instantaneous 







e into.opegation, defection of the mercury strfam ogcurred. It 
was ‘the object of ¢he experiment to determine the performance 
of the’stream under the suddengfluctwations of the field which 
occurred when the Holtz machine was under #apid discharge. 

e Fig. 5 is from a photograph taken when nearly one hundred 
sparks a second were passing between the poles. 

\Outher photographs were obtained in a sjmilar manner, the 
deflecting forces, however, being due to' he action between the 










Ee ‘ ; 
See 
®. 
s | _ © . FIG. 2. š 
e 
lines of a stationary magnetic ` field and those of an alternating ° 
curren? traversin# the mercury column. The arrangement of 
the apparatus is shown in Fig. 6. The mercury stream was j 
introduced into the circuit of the alternating current dynamo, 
already made use of in the experiments upon Froehlich’s method. 
It owed through a strong magnetic field with horizontal lines. i 
The transverse oscillations of the mercury under these con- Ai 
of 
& 
& 
te 
e 
Fic. 5. 
. 6 
i contacis. The instrument is not free faem the errors due toe 
we cs Bis. 3. R inertia, It is reliable Only in recording changes of period con- 
re . siderably greate? than its own, but its use is a step im a direc» 
ditiogs were very apparent, When photographed by means of | tion along which progres may he looked for. 
a camera with optical axis parallel to the lines of force, the Thus far I have dealt with methods of studying periodic 
stream strongly ijluminated from behind and viewed through a | changes, the time-elements of which ase easily within reach 
narrow horizontal slit, ag in the previous experiment, a sinusoidal 
trace was obtained. All the com plexities of the telephonic e 
frace disappeared i1 these records, and curves corresponding to 
those of the m2thoi of instantane ous contact were always pro- 
i wae 
s 
Lj 
+ = ie 
e > i s l 5th 
s : s i ig ry 
e a ' o ' LL LZ 
e Fig. 6. 
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through æxperimenta] devices. gf might have devoted myself 
with as good reason to the consideration of recent advances in 
the study of electriéal oscillations of a higher ord®r of frequency. 
‘This isa department of physics in which much has be€p done of 


+ 
duced. The experiment was made by Mr. Henry Floy, to 
whose efforts the photographs by Froehlich’s method are also due. 
This method has got been further developed. I introduce it here 
e te show that increas€d a@curacy-of record may be looked. for as 


. * > i + 
9- the result of reducing in any practicable manner the mass of the A Dynamo-Indicator, or Instantaneous Curve-writing Voltmeter.” 


i indécating device. 7 m t (Trans: Am. Elec. Engineers, vol. ix., p. 223.) ° * 
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late, but sqmuch hs been writen at second-hand, as well as in 
the way of original treatment, that further reiteration is uncalled 


for. ‘The work of Hertz and @ his host of followers is familiar ' 


totis all. In ¢he study of electrical oscillations even of very 
high frequency, photography has been used with success, and 
details of the phanomena of time-elemerfs etruly infinitesimad 
have been secured. e By the labours of Wiener: waves of a 
still higher order than these which have occupied the attention 
of the electrician-have been photographed, and a new field of 
the greatest promise has-been thrown open to the optician. The 
isolation of agsingle light vgbration may indeed still be as far 
from us as is the inspection of the molecule by means of the 
microscope, but in the meantime, we have in the photography 
of a system of standing light-waves, .an achievement well worth 
cel@brating, © ` Poa ee | * 
In the investigation of the phenomena of the time-infini- 
tesimal, so far- as periodic changes are concerned, we see that 
the experimenters of the present time are gaining much of 
detailed knowledge. There is another field equally important, 
in my opinion, whě&h is as yet for the most part unexplored. 
The study of the- beginnings of changes brought about by abrupt 
shifting of the conditions of equilibrium is one from which very 
much may be expected. Already suggestive beginnings have 
been made, but the researches havé not been pushed to the 
limit of the experimentally possible. . Oftentimes interesting obser- 
vations of what might be termed “ startling phenomena” have 
béen recorded, but quantitative results arg lacking. Take for 
example éhe ‘brilliant work of Becquerel (Comptes rendus, 96, 
pp. 121, 1215, 1853) with the* phosphorescope. What a mass 
of fasginating atd suggestive material that’savant has gathered 
into the first volume of his book on'light’! (Za Lumière, i. pp. 
206-422.) What a world.of interesting material these pre- 
liminary observations present, to` him who shall undertake to 
determine quantitatively, wave-length’ by wave-length, the 
changes which the radiations from the numerous luminescent 
materials undergo, beginning with the instant of exposure and 
following the vanishing light until it is gone. ` ` 
e Ofa few isolated cases which have been forced upon us by 
their practical importance ‘We have some complete knowledge 
already. With the phenomena ïn ‘cables when current is 
suddenly introduced or. circuit is broken, we are reasonably 
familiar. The case of the’ charge and ‘discharge of condensers 
has been treated analytically. under assumptions the precise 
truth of which is sWIlto be verified’ , The detailed study by ex- 
periments carried to the utmost refinement, of the very cases 
which seem to have begn most conipfetely covered by theory, 
is especially imporjgat ;, since in this way only can the assump- 
tions upon which our analysis is hased be rigorously determined, 
and the necessity of modifications be ascertained. For some 
of this work methods already in use in the study of periodic 
© phenomena will suface. The curve-writing voltmeter, for ex- 
ample, may be ma@e to give record¢ running to within a 
thousandth of a second of the instant when a process such as 
electrolysis, electrolytic polarisation voltaic action, or’ the 
charge and discharge of a condenser begins, Instruments such 
as thegvon Helmho&z pendulum, for the isolation of definite 


small time intervals, may also be applied to a great variety of 


progressive phenomena, enabling us to approach by succésive 
steps almost Mo the yery beginnings of the changes to be ana- 
lysed. Concerning kgown methods let me point out, in con- 
clusion, that photography with the moving plate is a means, the 
limitations of which have not yet been discovered. It is equally 
applicable to periodic and to, progressive phenomena, often 
with results of unexpected beauty and significance.? 

The remarkable experiments of Mach ( Wiener Sitzungsberichte, 
95, p. 764, also 97, p- 41) and of Boys (‘On Electric Spark 
Photographs,” &c,, NATURE, vol. xlvii, p. 415) indicate that 
the dry plate is still abundantly exposed within intervals so short 
that the swiftest of modern projectiles give images as of a body 
at rest. 

The laws of electrical resonance have already been so far 
determined that we can construct condensers, the duration af the 
discharge of which is a matter of computation, and the precise 


1 “Stehende Lichtwellen und Schwingungsrichtung des polarisirten 
Lichtes.” Annalen der Physik N.. vol. xl. p. 203. e 

2 In photographing the alternate current arc a single exposure of a con- 
tinuous current nip upon the moving plate, by way of check, brought out 
the seat agd precise natur@of the hissing of the arc in a manner scarcely 
to by reagbed in any other way. Forthe method used, see ‘‘ A Photographic 
Study of the Electric Arc,” Trans. Am. Inst. Electrical Engineers, vol. viii. 
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moment of the dipiara: of Which after a given event is quite 
within conta]. ‘This single device, consistimr of the ẹtposuçe 
of the photographic plate by means of a proberly timed gpark, 
brings under observation #set ef time intervals of a new and 
higher order of| Brevity. Much is destined to be learned by 
means of it concerning the nature of matter, and much more, I 
think, from other, possibly still more powerful, methgds which 
will doubtless be developed when the importance of the study of 
the time-infinitesimal@s more generally recognised. 

e 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. * 


OxrorD.—At a meeting of the Ashmolean Society, held 
at the Museum on Monday, 27th inst., Prof. Odling was elected 
President for the ensuing year, and Messrs. F. J. Smith’ and 
G. C. Bourne were re-elected Secretaries, Mr. E. J. Stone 
read a paper on the rainfall at Oxford during tle last seventy-® 
eight years;-and- Prof.- E. Ray-Lankester -read--a. paper on- 
fresh-water Jjelly-fishes, e ae, Bo & 

At the meeting of. the Junior Scientific Club, on Friday, 
24th inst., papers were read by ‘Dr.'’Ritchte, on anthrax spores ` 
and bacilli; by Mr.. G. B. ,Cronshaw, on: explosions‘in coal- 
mines; and by Mr. A. L, Still, on plants and.their standing 
army. i i 


CAMBRIDGE.— The Special Board for Physigs an Chemistry 
report that the Cavendish Laboratory, founded and equjpped 
by the munificence of the late Duke of Devonshire, has become 
incapable of accommodating the large numbé of studeMts de- 
siring tuition in Physics. In the present term no Jess than 135 
students are at work in a disused galvanised iron dissecting- 
room, which, on its vacation by the Professor of Anatomy, has 
been placed at the disposal of the Professor of Physics as a tem- 
porary laboratory. Its site will, however, soon be required for 
the Sedgwick Memorial Museum of Geology, and the Board feel 
that the time has come for the permanent extension of the 
Cavendish Laboratory. An adjoining site is available between 
it and the Engineering Laboratory; but- the problem of funds 
for building and equipment is'less easy to sq]ve,' finless 'a- bene- 
factor as generous as the late Chancellor should make his 'appear- 
ance.’ The high position ‘deservedly ‘held by the: Cavendish 
Laboratory, entrusted ‘as it-is-with much work of national 
importance, makes it reasonable to' hope that Prof. J.: J.’ 
Thomson will be able to, obtain the ‘means for the desired 
extension. > ho ae | a: 

‘Mr. W.*Gardiner and Mr. A. C. Seward? have been ‘re- 
appointed University Lecture% in Botany, and’ Wr. Hill, Master 
of Downing College, Lecturer in Adyanced Human Anatomy, 
for five years. Dr. Hill has also been appointed Chairman of 
the Examiners for the Natural Scaences Tripos. ax 

The Local Examinations Syndicate report that the work done 
in the scientific branehes of the Higher Local *Examihations 
during the past year was on the whole satisfactory. Imperfect 
experimental work in chemistry, and lack of practical instrif€tion 
in zoology, are among the weaker points revealed. 

The Examinations in Sanitary Science seem @o be increasingly 
appreciated by medical men. During tlfe present year eighty- ° 
seven candidates have presented themselves, and of these fiftye 
eight received diplomas in Public Health. 


? 
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*THE Times correspondent at Paris says that an International 
University alliance is in course of formation there. Its object 
is to facilitate the passing of students from one University to 
another, to promote travelling scholarships and the exchange of 
information, to multiply periodical celebrations, an@ to ‘‘ draw 
the attention of the Universities to the question of introducing 
greater justice into international relations.” 
Saas iain aaa 

SCIENTIFIC. SERIALS. Š 

Wiedmann s Annaleneder Physik und Chemie, No 11.—On 
the speed of electrolytic ions, by Fẹ Kohlrausch. This is@a 
compilation of tables of absolgte velocities, : of m@pilities, and 
of coefficients of electrolytic friction according tb the latgst and 
most reliable data‘—Contributions o the knowledge of the 
absorption and branching of electric Sscillations in wires, by 
Ignaz Klemencic.—The resistance which causes evolutio 
of heat’ during. the passage of very rapid oscillations depend 
upon the magnetic permeability of the wjre, but ina different 
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panner from hat in the ca of a constant current. The 


amounts of heat developed in wires of iron, German silver, 
brass, and copper Gem: long and of o’018 cm. radiis, were in 
the prgportion of YO'5 : 1°75: 1: 1, the last being probably a 
little too large. The branching ®f th® oscillations is only af- 
fected by the self-induction of the wires, not by their resistance, 
— The emission of hot gases, by F. Paschen (see p. 82).—A 
simple method of testing the conductivity of dielectric liquids, 
by K. R. Koch. The apparatus used for thi@ method is a modi- 
fied Dewar capillary electrometer, in which a drop of the 
substance to be exafhined takes the place of the drop of sul- 
phuric acid usually employed for determining differesices of 
potential, Any glectrolytic polarisation is indicated by a 
movement of the drop of liquid, which should not be more than 
o's mm, long. The conductivity of various dielectrics has thus 
been studied, and has in many cases been found to be due to 
impurities. Benzol, carefully cleaned and freed from*moisture, 
ceased to show any polarisation. —On the magnetic susceptibility 
Sf oxygen, by R. Hennig (see Notes). 





SOCIETIES AND ACADEMIES. 
LONDON. i 


Chemical Society, November 2.—Dr. Armstrong, Pre- 
sident, in the chair.—The following papers were read :—The 
action of bromine on azobenzene: a correction, by H. E. Arm- 
strong. The colĝurless bromination product of azobenzene is 
tetrabromobenzidine, and not a tetrabromazobenzene, as stated 
by W&igo,—The origin of colour, X. Coloured hydrocarbons, 
by H.ek. Armarong.—The formation of the hydrocarbon 
**truxene ” from phenylpropionic acid and from hydrindone, by 
F. S. Kipping. On heating hydrindone with dehydrating 
agents, a hydrocarbon of the constitution ` 

CHa. C: C. CH, í 
C H,.C: C. CH4 : t 

is formed ; it is identical with truxene, to which the molecular 
formula C,,H,, has been erroneously assigned by Liebermann 
and Bergami. Further, Gabriel and Michael's ‘‘ tribenzoylene- 
benzene” in alt probability has the molecular formula C,,H,O, 
instead of C,,H,,03, as has previously been supposed.— 
The action of aluminium chloride on heptylic chloride, by 
F. S. Kipping. <A crystalline ketone of the composition 
C,,He 0, is formed by the interaction of heptylic chloride and 
aluminium chloride.—The inertness of quicklime. II. The 
interaction of chlorine and lime, by V. H, Veley. Dry chlorine 
has no appreciab& action on quicklime below 300°; above this 
tempgrature, a pårfial replacement ef oxygen by chlorine occurs. 
— Not on hyponitris, by D. H. Jackson. No hyponitrite is 
formed during the reductioN of sodium nitrate with aluminium 
or barium amalgam. Diver's pgocess for preparing hyponitrites 
gives the best results when a weak sodium amalgam is employed, 
and when.the aetien proceeds at a low temperature,—The inter- 
action of hydrogen chloride and potassium chlorate, by W. H. 
Pendl@bury and Mrs. McKillop. The authors have determined 
the amounts of oxidising gases removed, during successive 
periods of time, fam an aqueous solution of hydrogen chloride 
and potassium chlorate by a current of air. The action of sun- 
light on the solution materially increases the quantity of oxidising 
gas carried away by the air current, —The formation of indoxazen 
derivatives, by W, A. Bone. The author has studied the action 
of alkalis on orthochloronitrobenzaldoxime with the object of 
preparing nitrindoxazen ; in place of this substance, however, 
the isomeric 1.:'2: §-nitrosalicylonitril was isolated, molecular 
change having occurred during the interaction. A number of 
new nitro-degvatives were obtained.—The interaction of benzyl- 
amine and phenacyl bromide. Synthesis of piazine derivatives, 
by A. T. Mason and’ G., Winder. Phenacyl bromide and 
benzylamine readily interact with formation of the hydrobromides 
of monophenacylbenzylamine, Ph .*CO.CH,.NH.CH,Phand 
diphenacy]benzylamine (Ph. Go. CH,).N .CH,. Ph; on liber» 
ating the bases, molecular changes occgr. Inthe case of the 
mogophenacyl-derivative, 1, 4-dibenzyl-2 : 5-diphenylpiazine di- 
hydride is obtained; when this gubstance is heated to the 
boiling-pgint, it yfelfls toluene and 2: 5-diphenylpiazine, 


CH'N'CPh : 
: CPh'N’CH 
+ ‘ 7 
A*number of other piazjne derivatives are also described, —The 
intetaction of quinones, and metanitraniline an nitroparatolu- 
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idine: a- preliminary note, by Leicestêr, TRe author de- 


scribes a number of condensation products of quiwones with 
m-nitraniline ‘and nitro-g-foluidine.—Preparation of «-B-di- 
phenylindoles from benzoin andSprimary bengenoid amines, by 
F. R. Japp andeT. S. Murray. A mixture of benzoin, aniliife, 
and zinc chloride yields a-8-diphenylindole, in accordance with. 
fhe following equ@ion, - d 


Ph. NH, + Ph. CO. CH(OH)Ph 


e 


= CoH CPs + 2H,0. 


l . à @ 
New substituted indoles may be prepared by the employment of 
other aromatic amines in place of aniline. 


Mathematical Socigty, Nevember 9.—A. B. Kempe, 
F°R.S., President, in the chair.—The resolution for the incor- 
poration of the Society, and the list of names as new Council for 
the session 1893-4 (see NATURE, vol. xlviii. p. 619), were car- 
ried unanimously.—-The President gave a brief account of the 
life and work of the late W. S. B. Wgolhouse, and then 
accompanied the presentation of the De Morgan medal, which 
had been awarded by the Council in June last to Prof. F. 
Klein, of Gottingen, with an outline sketch of the grounds of 
the award, Prof. Greenhél, F.R.S., and Dr. Forsyth, F.R.S., 
who had been deputed by Prof. Klein, in his unavoidable 
absence, to receive the medal, suitably acknowledged the gift. 
The following communications were made:—A mechanical 
solution of ‘the probfem of teth@ring a horse to the circumfer- 
ence of a circular field, so as to,graze overe an ‘> p&rt of it, 
by Prof. L. J. Rogers. (The solution turned on a property of the 
cycloid).—The stability of certain vortex motions, by A. B. H. 
Love. The paper contains investigations of the steady motion 
and small oscillations of Kirchhoff’s elliptic vortex, which 
rotates uniformly in the midst of an infinite mass of liquid, and 
of Hill’s elliptic vortex, which rotates uniformly in the midst 
of a mass of liquid filling a confocal rigid envelope, the enve- 
lope rotating with the same angular velocity. It is proved that 
Kirchhoff’s vortex is stable for all modes of oscillation in which 
the boundary ceases to be elliptiq. provided the major axis is 
less than three times the minor axis. It is also proved that if 
the boundary is any ellipse, the vortex rotates steadily with 
angular velocity suitable to its eccentricity, and that it is im- 
possible for it to change form and remain elliptic, | The-charac- 
teristics of the various modes of oscillation are ‘made out, viz. 
it is shown that for each mode there is a definite number of 
wave-lengths of a simple harmonic disturbance in the circum- 


' ference, provided the amplitude of theGisturbance is measured 


by the ratio of the normal displacement ‘of @poigt in the bound- 
ary to @he central perpendicular on the tangent at the point. 
The general ‘period equations are obtained, and it is shown in 
particular that Hill’s vortex is always stable for elliptic dis- 
placements of the bougdary of the vort, the frequency for 
such displacements tending to zero when the vortex degenerates 
into a Kirchhoff’s ona y indefinite expansion of the &xternal 
boundary of the liquid, thus verifying the results found in the 
more special case. It is also verified that the vortex sheet, 
which is another degenerate Hill’s vorte%, is always uñstable 
Messrs. Hill, 
Basset, Greenhill, and Bryan spoke upon the pager.—Cyclo- 
tomic quartics, by Prof. G. B. Mathews.-*-On the application 
of elliptic functions to the,curve of inters@wtion of two quadrics, 
by J. E. Campbell.—Note on the theory of groups of finite 
order, by Prof. W. Burnside, F.R.S. The only quite general 
theorem at present known concerning the structure of a group’ 
(of finite order) is the following, due to Herr Sylow: ‘‘If ø% is 


_the highest power ofa prime # that divides the order of a group, 


the group contains a single conjugate set of sub-groups of order 
f*, and the number of such sub-groups is congruent to unity, 
modulus 2.” In the theory of groups of finite order, and 
especially in’ considering the possible structure of a group of 
given order, this theorem is fundamental. From its enuncia- 
tion it is clearly independent of the form in which the group 
may be represented. The only published proofs of it, to the 
best of the author’s knowledge, are the original proof by Herr 
Sylow (Math. Ann. vol. v.), and a proof given by Herr Netto 
in his ‘f Sabstitutionentheorie.” these both depend essentially 
on the’ representation of the group as a group of substitutions, 
and also on the conception of transitivigy in coffnection with 


this form of representation. A proof of the theorem is $iven,in 


the first of these notes, which is as fundamental in conception as 
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the theoren® itself, being entirely independent of the form in 
which the group may be su osch to be expressed. The 
latter part of the paper dealt with the orders of simple groups 
in certain cases*—Prof. Hudson showed and e&plained some 
mechanical constructions (by his son, R, W. Hudson) for the 
parabola, hyperbola#cubical parabola, andeemi®cubical parabola. 

Royal Meteorological Society, November 15.-~—Dr. 
Cr Theodore Williams, President, in the chair.—Mr. F., J. 
Brodie read a paper on the great drought of 1893, and its 
attendant meteorological phenomena, Te author confined his 
investigation the weather Of the four months, March to June, 
during which period the absence of rain was phenomenal ; 
barometric pressure was greatly in excess of the average, tem- 
perature was high, with a large diurnabrange, and the duratiog 
of sunshine was in many places the longest on record. The 
mean temperature over England was about 4° above the average. 
Along the south and south-west coasts the sunshine was between 
50 and 60 per cent. of the possible duration, The rainfall was 
less than half the average amount over the southern and eastern 
parts of England, the extreme south of Ireland, and a portion 
of Durham and Northumberland; while over the southern 
counties of England generally the fall amounted to less than 
one-third of the average. The smallest number of gays with 
rain was at the North Foreland, where there were only eighteen. 
—Mr. W. Marriott gave an account of the thunder and hail- 
storms which occurred over England and the south of Scotland 
on July 8, 1893. Thunderstorfns were vefy numerous on that 
day, and in many €nstances were accompanied by terrific hail- 
storms and squalls of wind. It was during one of these squalls 
that a Pleasure-boat was capsized off Skegness, twenty-nine per- 
sons being drowned. About noona thunderstorm, accompanied 
by heavy hail and a violent squall of wind, passed over Dum- 
fries and along the valley of the Nith ; many of the hailstones 
measured from 1 inch to 14 imches in length. At thesame hour a 
similar storm occurred at Peterborough. From about two until ten 
p.m. there was a succession of thunderstorms over the north-east 
of England and south-east of Scotland, and at many places it 

as reported that the thunderstorms were continuous for nine 
hours, Two storms were remarkable for the immense hail- 
stones which fell during their prevalence over Harrogate and 
Richmond in Yorkshire. The hailstones were 4 and 5 inches 
in circumferepce, and some as much as 3 inches in diameter. 
Great damage was done by these storms, all windows and glass 
facing the direction from which the storm came being broken. 
It is computed that within a radius ofefive miles of Harrogate 
not less than 100,000 pafies of glass were broken, the extent of 
the damage being @%imated at about £3000. The thunder- 
storms in the northern part of the*country travelled geneMlly in 
a north-north-westerly direction at the rate of about twenty 
miles an hour. They appeareto have taken the path of least 
resistance, and conseJuently passed ovey low ground and along 
river valleys and the sea coast. Several storms seem to have 
followed”each other along the same tragk. 

Royal Microscopical Society, November r5, —A. D. 
Michael, President, in the chair.—Mr, C. L. Curties exhibited 
and described a microscope by Leitz, of Wetzlar, made on the 
English model, with tripod foot and inclining body, horse-ehoe 
stage, and sul™stage fittings. —Mr.,A. W, Bennett gave a résumé 
of Mr., W. West’s paper on new British fresh-water Alga.— 
Prof. F. Jeffrey Bell r®ad.a paper by Mr. G. Sandeman, on a 
parasitic disease in flounders. The author stated that there 
are Often found on the coast flounders having small round 
swellings under the skin, whiclf have been described under the 
name of multiple tumours. The tumours have the appearance 
of eggs, deposited irregularly beneath the skin. They cause a 
slight projection of the skin, which sinks slightly between the 
individual ova, but, when very many are present an one mass, 
the large tumour. which is formed projects considerably from 
the body, and is sometimes even a pedunculated or finger-shaped 
formation. On microscopic examination, the contents of the 
tumours present all the characteristics of eggs. The cause and 
habits of the parasite are so obscure that the authot finds it 
impossible to pronounce a definite opinion on the subject, — The 
President announced that the Society's conversazione would 
take place in the early spring.-eMr. C. Beck raised a discussion 
as to the possikility of obtaining a standard tube-length. Dr. W. 
H. Dallipger congratwlated Mr. Beck upon the able way in 
whiqh he had brought the matter before them. He thought 
that a committee should be appointed to discuss the whole 
question. 
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Academy of Sciences, November 20.—®n a new modef 
of a reverberatory electric gurnage with movable electrode$, by 
M. Henri Moissan.—On equations of mixed functions and a 
problem of geodesics, by M. G. Koenigs.—On differential equa- 
tions of the second order with fixed critical points, by M. Paul 
Painlevé.—On the rgeans of increasing the security of high ten- 
sion alternate-current glistribution, by M. G. Claude. The 
elimination or diminution of the capacity of te mains with re- 
gard to the arth would make it necessary to touch the two poles 
of the circuit to receive a'shock capable of endangering life. 
This may be obviated most conveniefftly by@neutralising the 
capacity by self-inductions placed along the circuit.—-Action of 
some metals upon acid solutions of their chlorides, by MM. A. 
Ditte and R, Metzner. Ifa plate of tin is plunged into a con- 
centrated hydrochloric acid solution of stannous ‘chloride upon 
which a layer of water has been poured, crystals of tin are 
rapidly formed near the surface of separation. ‘The arrange- 
ment amounts to a galvanic cell, in which the same electrode 
is plunged into different liquids. A solution of stannic chloride 
shows the same phenomenon, which takes place as soon as the 
water has, by thesdiffusion of the salt, become sufficiently con- 
ducting to permit the passage of the current. The tin above 
the surface of separation merely acts as a negative electrode, 
and may be replaced by a platinum wire. That the phenomenon 
is one of electrolysis may be shown by replacingya sniall portion 
of the bar of tin by an insulator placed at the surfage of 
separation. No crystals are deposited until the two separated 
portions are brought into communication by tRe diffusing salt. 
When the stannic chloride solution is placed in a porous pot in 
a vessel of acidulated water, and the two liquids are joined by 
platinum plates, no electrolysis takes place; but cadmium 
treated by the first method shows precisely similar phenomena. 
Zinc, which is easily dissolved by the most dilute hydrochloric 
acid, shows nothing similar. Nickel, which is quickly covered 
with a protecting layer of hydrogen, and also bismuth and 
antimony, which are insoluble in hydrochloric acid, show no 
phenomena analogous to those exhibited by tin. —Means of pre- 
serving wood from being worm-eaten, by M. mile Mer. The 
attacks on the sap-wood by the insects are due to the presence 
of starch in this tissue. It may therefore be inferred 
that the fact of the hard wood being free from the 
invasion is due to its not being amyliferous. The alburnum may 
be protected by ridding it on starch. This may be done by an- 
nulation of the bark at the upper end of the trunk, and by 


‘suppressing all buds developed there. Spring isthe best season 


for this operation. The starclhas disappeared’ bẸ autumn, and 
the trees may be felled during October, Canpenters and joiners 
will, in this way, be enabled to utilise the whole or part of the 
sap-wood,—-On the development end maturation of the cider 
apple, by M. L. Lindet, In the maturation of the cooked apple 
the same transformatioas take place as during*tlt: ripening of 
the fruit on the tree. The quantity of starch accumulated in the 
green fruit diminishes, and this diminution coincides with*the 
increase of the saccharose and inverted sugar ; these sugars dis- 
appear in their turn through respiration.—On the ‘minute 
structure of the terminal plates of the m®or nerves of striated 
muscle, by M. Charles Rouget.—On the nematodes of thee 
pharyngean glands of ants, by M. Charles Janet. The two 
glands taken from an ant from an artificial nest (Formica rufa) 
apPeared in the form of bunches of yellow tubes resembling 
actinia with gumerous tentacles. Each tube was occupied by 
one or more Råabditis, which could be dislodged in great 
numbers by slight pressure on the cover-glass. The whole nest 
turned out to be thus infested, although the ants app@ired to be 
in good health, The nematodes appear to be a larval form of 
the sexed individuals living in a free state in the detritus of the 
nest.—-On the polymorphism of Peridistium acuminatum Ehr, 
by M. Georges Pouchet.—-On fhe north-east extremity of the 
main body of Mont Blanc, by MM.» L. Duparc and L. Mrgzec. 
—On the origin®of theeAlps of Chablais and Stockhorn, in 
Savoy and Switzerland, by M. Hang Schardt.—Discovery a 
another pre-hisloric magdalengan deposit in the Vézère valley, 
by MM. Paul Girod and Elie Massénat.—Orf the variqgion of 
composition of lak®-water with the depth, by M. A. De- 
lebecque. . . 
New SourH WALES. ä 
Linnean Society, September 27,—bhe® President, Prof.° 
David, in the chair.—The following papers were read :— 


i Descriptions of new species of Bostrycéide, wy Arthur M. Lez, 
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—Botfnical notes from the Technological Museum, Sydney. ® @ FRIDAY, DECEMBER 8, 


"No. 1. by J. H. Maiden and R. T. Baker., The paper em- 
bodied taynumber { fPesh localities for New South Vgales plants, 
and also New South Wales localities for plants hitherto known 
only from Queensland, vizie Deaispermum paniculatum, 
Psychotria nematopoda, Tetranthera ferruginea, (Litsea hex- 
anthus), There are also recorded observations on Amperea 
spartioides, with pedicellate female flowers, several at each 
node, Hovea acutifolia, with glabrous pods; notes on Melo- 
dorum. Leichhardtt, Sideroxylon myrsinomfes, Blechnum serru- 
latum, B. cartilagineum, Eucalyptus saligna, and others.— 
Preliminary note on a species of Balanoglossus from theeæoast of 
New South Wales, by J. P. Hill. Balanoglossus, hitherto un- 
recorded from Australia, as recently been met with, both at 
Broken Bay and at Jervis Bay, in loose sand under large stones 
between tide-marks. A detailed account of this interesting 
form, inall probability a new species, was promised.e-Note on 
the presence of vestigial Mullerian ducts in a full-grown male 
bizard (Amphifplurus muricatus), by J. P. Hill. 





DIARY OF SOCIETIES. 


LONDON, 


oF UTRSDAY, NOVEMBER 30. 


e 
SANITARY Instrru&r, at 8—Textile Manufactures, 


Silk, Cotton, 
Woolen, and Linen Industries: Dr. J. T. Arlidge. 


a @ FRIDAY, DECEMBER 1. 


GFOLOGISTS” ASSOCTATION, at 8.—Notes on a Discovery of Fossils at 
Little Stairs Point, Sandown Bay, Isle of Wight: Thos, Leighton.— 
Notes on the Sharks’ Teeth from British Cretaceous Formations: A. 
Smith Woodward.—-The Breaking-up of the Ice on the St. Mary River, 
Nova Scotia, and its Geological Lessons: Geoffrey F. Monckton. 

INSTITUTION OF CrvIL ENGINEERS, at 7.30.—~ Forms of Tensile Test-Pieces : 
Leonard H. Appleby. 


SUNDAY, DECEMBER 3. 


SUNDAY Lecrurr SOCIETY, at 4.—The Body's Servants—A Talk about 
Cells and their Work i Dr. Andrew Wilson. 


MONDAY, DECEMBER 4. 


VICTORIA INSTITUTE, at 8.— Habit in Man: Dr. Schofield. 

SOCIETY OF CHEMICAL INDUSTRY, at 8, -Application of Air in Motion to 
Chemical Industry: H. G. Watel. ' (Adjourned Discussion.)—Note on 
the Copper Mines of Singhbhoom: H. Harris -The Product of the 
Action of Mercurie Chloride upon Metallic Silver: Chapman Jones. 

ARISTOTELIAN Socizty. ai 8.—-On the Import of Categorical Propositions 
Migs E. E. ConMaffce Jones. è 

Bova A RSTATUTION, at s.-- General Monthly Meeting. 

° 


TUESDAY, DECEMBER 5. 


2 

ZOOLOGICAL SOCIETY, at 8.30.—On the Geographical Distribution of Earth 
worms: F. E. Beddard, F.R.S.—#)n a Collection of Coleoptera sent by 
Mr. H. #. Johnston. C.B., from British Centr#! Africa: C. J. Gahan.— 
On a Collection of Petrels from the Kermadec Islands: Captain F. W. 
Hun, F.R.S ; 

INSTITUTION oF CIVIL ENGINEERS, at 8.—-Tmpounding-Reservoirs in India. 
and the Design of Masonry Dams: Mr, Clerke, Mr. Sadasewjee, Colonel 
Jacob, and Prof. renter, a (Discussion.) 


° WEDNESDAY, DECEMBER 6, 


GEOLOGICAL SOCIETY, at 8,—The Purbeck Beds of the Vale of Wardour: 
Rev. W. R. Andrews and A, J. Jukes-Browne.—On the Variety of Am- 
monites (Stephanoceras) subarmatus, Young, from the Upper Lias &f 
Whitby: H. W, Monckton.--On a Picrite and other Associated Rocks at 
Barnton, Edinburgh : H. W, Monckton, ° 

ENTOMOLOGICAL SOCIETY, at 7—On a Collection of Lepidoptera from 

_ Egypt: George T. Bethune-Baker.—1 he Rhynchophorous Coleoptera of 

ra Japan: Par, HI. Scolytida ; Walter F, H. Blandford. 


THURSDAY, DECEMBER 7. 


Rovat SOCIETY, at 4.30.—The Organogeny of Asterma gibbose: E. W. 
MacBride.—Reptiles from the Elgin Sandstone: Description of Two New 
Genera: E. T. Newton, F.R.S.—A Dynamical Theory of the Electric 
and quminiferous Mediam: J. Varmor, £ R.S.—Note on the Action of 
Copper Sulphate and Sulphuric Acid on Meralbbic Copp& : Prof. Schuster, 

.R.S.— On Copper Electrolysis 7 vacuo: W. Gannon.—On a Chart of 
the Symmetrical Curves of th®Three-Bar Motion: W. Brennand. 

LINNEAN Socimry, at §—Catalogue of @e Described Neur -ptera Odonata 
(Dragongies) of Ceylon, wth Descripton of New Species: W, F. 
Kuby i; On the Cause of the Rall of the Corolla in Werbascum: Signor U. 

artelli. e 

CHEMICAL SOCIETY, at 8.—An Apparatus for the Estimation of the Gases 

issolved in Water: Dr. Truman.—Metallic Oxides and the Periodic 

*Law: R. M. Deelew 
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| Books, Pamphlets, and Serials Received . ` ca ; e120 


ROYAL ASTRONOMICAL SOCIETY, at 8 
SANITARY INSTITUTE, at 8.—Metalli® 


Oliver. A 
SATUR DA Y, gP ECEMBER 9. 


PHYSICAL SOCIETY, at 5.—A Potentiometer for Altefnating Currents: J. 
Swinburne.—Tile Specific Resistance of Sea-Water:*W. H. Preece, 
F.R.S.—The Calculation of the Coefficient of Self-Induction of a Circular 

@ Current of a Given@rdss-Section and aperture ; anl The Magnetic Field 
of a Cylindrical Coil: P®f G. M. Minchin. ẹ 

Rovar BOTANIC SOCIETY, at 3.45. 


net rr 
BOOKS, PAMPHLETS, and SERIALS RECEIVED. 
Booxs.—-By Moorland and Sea: F. A. Knight (E. Stock),—Laboratory 
Teaching: C. L. Bloxam, Sth edition (Churchill) —An Elementary Treatise 
ou Theoretical Mechanics, Part 2--Intrdtluction to Dyr&mics, Statics: 
A. Ziwet (Macmillan).—-Micro-Organisms and Fermentation: A. Jorgenson, 
translated by A. K. Miller and E. A. Lennholm, new edition (Lyon),— 
Concrete, its Nature and Uses: J. L. Sutcliffe (Lockwood).—The Sacred 
City of the Ethiopians: J.T. @ent.(Lomgmans).—-University College of N. 
ales, Calendar 1893-4 (Manchester, Cornish). The Pamirs, 2 vols: Earl 
of Dunmore (Murray).—~Against Dogma and Free Will, and for Weis- 
mannism: H.C. Huller, end edition (Williams and Norgate).—The Wilder 
Quarter-Century Book (Ithaca, N. Y. Comstock Publishing Company). 
~The Story of Our Planet: Prof. Bonney (Cassell).—The Elements of 
Applied Mathematics; C, M. Jessop (Bell).—A Year amongst the Persians: 
B. G. Browne (Black)—The Principles of Waterworks Engineering: 
J. H. T. Turner and A. W. Brightmore (Spon).~Science and Education: 
T. H. Huxley (Macmillan).—Letters of Asa Gray, 2 Vols. : edited by J. L. 
pie (Macmillan).—Oxford Bible for Teachers, with Helps (two styles) 
rowde). : 
( PamPuietts.—A Check Li® of the Slugs: Prof. T. D. A. Cockerell 
{Dulau).—Temperature and Vertebræ? Dr. D. §. Jordan (Ithaca, New 
aa Osservazioni Mareografiche in Italia, &c.; G, Grablovitz 
enova). 
$ SERIALS. =N otes from the Leyden gWuseum, Vol. xiv. No. 3, and Vel. 
xv. No. 4 (Williams and Norgate).—Sitzungsberichte und Abjandlungen 
der Naturwissenschaftlichen Gesellschaft Isis in Dresden, 1893, Jan. bis 
Juni (Williams and Norgate) -—Botanische Jahrbiicher fiir Systematik, 
Pflanzengeschichte und Pflanzengeographie, Siebzchn@er Band % Heft 
(Williams and Norgate).—Zeitschrift der Gesellschaft fir Erdkunde zu 
Berlin, Band xxviii. 1893, No. 3 (Berlin).—Mittheilungen von Forschungs» 
reisenden und Gelehrten aus der Deutschen Schutzgebieten, vi. Band, 4 
Heft (Berlin).—Bollettino della Societa Geografica Italiana, Serie 3, Vol, 6, 
Fasc. 8-9 (Roma). 
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ELEMENTAR Y PRACTICAL SCIENCE. 


Elementary Course of Practical Science. Part I. By 
Hugh Gordon, M.A. (London: acmillan and Co. 
1893.) 9 aa 

[> the teaching of science, as of any other subject, the 

eimportance of method és most apparent in dealin 

with the elements. Of late years, since laboratory in- 
struction has been generally introduced into our colleges, 
the teaching of science to advanced students may be 
said to be based og correct methods. But so much can- 
not yet be said for the teaching of the'elements of science 
to young children. If, however, science is to obtain a 
recognised place in the curriculm of our primary and 
secondary schools, it is most important that the means 
adopted for the teaching of science should be educational 
in“character. Very rarely i® science se taught to young 
children “and junior pupils in schools as to bring into 
active,exerciseethe very faculties of the mind which itis 
supposed to develop. The teaching of science follows 
too closely the older education, by appealing to the 
memory, and storing the'mind with facts and information 
of more or less value ; afd the methods employed in- 
volve a mental discipline too similar in kind to that of 
ordinary mathematics. 

Mr. Hugh Gordon, ingPart I. of his “ Elementary 
Course of Practical Science,” recently published, has 
broken comparatively new ground. His little book gives 
a very satisfactory answer to the question: How can the 
elements of scietice be so taught as to become a means 
of educating young children? In arranging a course of 
practical instruction fn the rudiments of science, zwo 
principles hav® tobe observed: first, the instruction must 
be introductory to science as a ‘whole, and not%o any 
@ranch of it; and secondly, the aims of the teaching 
must be strictly educational. In ther words, the in- 
formation imparted must be such as is equally applicable 
to physics, chemistry, and biology and the methods must 
be those by which the student, at every stage of his 
progress, is enabled to learn by himself. Indeed, the 
real end of gcience teaching should be kept in view from 
the commencement of the study, and the pupil should be 
exercised, through Mis science lessons, in accurate ob- 
servation, and in interpreting the results of experiments. 

The book under review ig the practical outcome of the 
experience gained by the author in superintending a 
course of science teaching in fifteen schools under the 
London School Board, and is based on a scheme drawn 
up by Prof. Armstrong for a committee of the British 
Association. Mr. Gordon has had the advantage of 
working for some time in the laboratory of Prof. Arm- 
strong, to whom he very readily acknowledgese his 
indebtedness for many valuable suggestions. ‘The book 
is an endeavour to show how the most elementary science 
teaching may be made scidhtific. The author tly says: 
“ Science hfd'much better be left alone altogether than 
be daught unscientifically ” ; and it is only too evident that 
science is often*so' taught as to be of little or no value 
in the real work of education. Matthew Arnold said 
somewhere, “that all learning is scientific which is 
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systematically laid out and followed ‘uff to its ofginal 
sources, and that a genuine humanism is scientific.” «Chis 
is true, and it is because the humanistic studies have been 
for so many years systematically pursued, that both here 
and in Germany they have proved more serviceable in 
teaching scientific mgthod than science itself. 

The book before us isa collection of suggestions rather 
than a fext=book or a science primer. It consists of 76 
small pages, and contains a few exercis@s to be worked 
by the pupils, and for the guidance of teachers. Although 
an instalment only of a complete course, it indicates very 
fully the methods to be followed and the objects to be 
aimed at in teaching science to beginners. 
the system is supplied in the question, addréssed to the 
pupil, and constantly repeated in the text: “ What is it 
you see? What would you expect to find if the con- 
ditions were vafied?” and by the reiterated instruction ; 
“ Try it for yourself ; try experiments to see if this is the 
case ; record your results.” In the method of instruc- 
tion suggested by the author, the pupil isfievet passive ; 
he is always doing something, and is consequently in- 
terested in his work. He is observing, regording, gntici- 
pating results, or experimenting. In dealing with the 
simplest matters, the methods of inductive inquiry are 
illustrated and practised. The teacher who follows Mr. 
Gordon does not instruct; he guides and assists his 
pupils in questioning and interpreting Nature. And 
although the immediate aim of this instruction is educa- 
tion rather than information—the development and 
strengthening, by suitable exercises, of certain faculties 
of the mind, rather than the acquisition of knowledge, 
the pupil nevertheless gains, in the short course here 
sketched out, much actual knowledge which cannot fail 
to prove useful in any kind of practical work. Through 
the experiments he is made to perform,he learns the 
metric system, the use of thg balance, the mechanical prin- 
ciple of the lever, methods of determinjng specific gravi- 
ties, the action of thermometers and of the barometer, 
facts concerning the expansiof of solids and liquids, and 
applications to eveyy-day phenomena of the principles of 
solubility and evaporation. Moreover, the child who has 
gone through this course will have learnt to be obsefvant 
and accurate, and will have acquired a gertain skill in 
the use of some of the simpler instruments of science. 
This is no small result of such a short course of lessonSe 

Between Mr. Gordon’s method of teaching the elements 
of science, and the lectures or lessons illustrated by ex- 
periments gvhich answer for science teaching in so many 
of our schools, there is the widest difference ; and by 
showing in detail how this method may be applied, Mr. 
Gordon has made avery useful contribution to pedagogic 
literature. There is very little fault to be found in the 
subjects selected by the aythor to illustrate his method ; 
they are nearly all such as aye familiar to the pupil in 
his every-day fife. The early and constant use of squared 
paper is rightly insisted on in most of the exercises. elt 
may be thought that ther@is too great gn,adeance in the 
difficulty of somé of the exercises towards the erf of the 
book. But possibly this may have been intentional on 
the part of the author, to encourage the teacher to fill gn 
the breaks inthe reasoning, mtd tb prevent the book 


The key to , 


from being used by teacher or pips as an ordingry e 
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text-book. ° 
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. Thapook is elearly printed and illustrated, but would 
be improved if the numbers of the diagrams were given 
and referred to in the text. Wher more than one diagram 
is found on the same page, it is not always evident to which 
diagram, the lettering refers. The phrase “addition of 
interest” might also, with advantage, b® changed to some 
other, less sugggstive of commercial arithmetic. These, 
however, are small defects which can easily ® cerrected 
in a subsequeng editiqgn.. The merit of the book is not in 


` what it teaches, but in Zow it teaches ; and not the least 


. camparatively smali, the length of the largest not exceed- 
‘@ 
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. sion up to the Neocomian. 


valuable part of it will be found in the introductory 
remarks addressed to the’teachers. ° 


PHILIP MAGNUS. 
e 


ad 
| THE PYRENEES. 
Les Pyrénées. Par Eugène Trutat. ° (Bibliothèque 
Scientifique Contemporaine.) (Paris: J. B. Baillière 
- et Fils, 1894.) 
N this*voliime Dr. E. Trutat gives a sketch, as the 
efull title states, of the mountains, glaciers, mineral 
springs, atmogpheric phenomena, flora, fauna, and man 
in the Pyrenees, illustrated by woodcuts and diagrams, to- 
gether with two small maps. The mountains differ from 
the Alps in their greater simplicity of structure, for they 
form ‘‘the most perfect type of a regular chain.” Like 
the Alps, this consists of an’axis of crystalline rocks, 
granites, gneisses, and schists, flanked on both sides by 
deposits comparatively unaltered. But there is one im- 
portant differencg : in the Alps, systems anterior to the 
Carboniferous are only recognised in the extreme east ; 
in the larger part of the chain, rocks of that or of a later 
age rest on crystalline schists, which must be very 
ancient. But in the Pyrenees schists truly crystalline 
are succeeded by great stratified masses which have 
been much les markedly chgnged. The most ancient 
of tese are assigned fo the Cambrian, though as yet 
fossils either have not been found, or are too ill-preserved 
to afford any certain evidénces of age. It seems, how- 
ever, clear thaé they are dider than ghe Silurian system, 
for the different members of this can be identified in 
several places by their characteristic fossils. The 
Devonjan syseem is well developed, and followed by 
limestones -(marine® conglomerates, and slaty rocks 
ef the Carboniferous period. The occurrence of Per- 
mian rocks is considered by Dr. Trutat to be doubtful. 


“Trias, of the Lorraine type, is found, followed by m- 


presentatives of the various systems in orderly succes- 
Between this and the Cre- 
taceous ig a break, then the sequence continues till 
after the N ummulitic age. Then, as in the Alps, began 
the great series of movement, of what the present chain 
is the outcome. Masses of eruptive rock are con- 
nected with these distunbances. The enormous beds 
of conglomerate, called the Pou®ingue? de Palassou, 
which sometimes surpass 1000 metres in thickness, recall 
the Alpin® xegelfuhe. Strata partly marine, partly 
freshwater, represent the Miocene and the Pliocene ; the 
Quaternary deposits presenting a general resemblance to 
those of the Alpg. 

<The glaciers of the*Pyrenees at the present day are 
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ing about 4300 metres, while that of the Great Aletsch is 
32 kilometres, but their forinr extent, agin the Alps, was- ` 
much greatet. They filled the valleys, and even de- 


eoouched on thg lbwland; that of thegvalley of Ariège 


must have been about 70 kilometres*long. The glacial ° 
deposits have been assigned to%wo epochs, and Dr.. 
Trutat claims for the earlier a considerable antiquity. In 
the Ariège he stat&® that they underlie Pligcene marls, 
and near the plateau of Lannemezan pass under the Mio- 
cene deposits of Sansan. The sections which he gives are: 
very rough, and further proofs of these statements, wlfich: 
involve obvious difficulties, are likely to be demanded. 
The Pyrenees owe their existence, as has been said, to- 
post-Nummulitic disturbances, but they also afford evi-- 
dence of great movements, both anterfr to the Carboni- 
ferous and after the Neocomian, the latter apparently: 
being less marked. Movements occurred after the great 
post-Eo@ene elevation®but of much less importance than 
they were in the Alps. The other topics, mentioned on 
the title-page, receive due notice, and the volume will þe 
found useful, as ‘St gives, in a concise and cqnvenient 
form, much information about one of tHe most important 
mountain chains in Europe. * T. Ge B. 


OUR BOOK SHELF. 


Les Courants Polyphases. Par J. Rodet et Busquet. 
(Paris: Gauthier-Villars et Fils, 1893.) 


To those desirous of obtaining a general knowledge of 
the principles used in the calcylation of the efficiency and 
of the dimensions of polyphase motors, &c., this book. 
will be of considerable use. In the first part, the 
calculation of the dimensions of, and losses in, the 
conductors conveying the currents areetvorked out 
at some considerable length, numé€rical examples 
being given. In the other. sections the generation of 
polyphase currents, motors witl» rotating fields, and 
transformers are dealt with; ‘in eaclaecase the general 
principles of the machinese now in use being described, 
though no account is given of the details of their con~ 
struction. There is also a short account of some of the 
plants for the transmission of energy by polyphase cur- 
rents which have been installed, with a table sugmaris- 
ing the tests and measgrements made during the Frank- 
fort Exhibition. l 


Solutions of the Examples in ihe E lements of Statics and 
Dynamics. By S. L. Loney, M.A. (Cambridge : 
Camb. Univ. Press, 1893.) è 


MR. LONEY is indebted to a friend fow these solutions, and 
also for the revision of the whole of the proof-sheets. We 
have glanced through many of the examples,and they seem 
to be fully and clearly worked out on the whole, very little 
being taken for granted. Students who cannot depend 
on the presence of a teacher, will find that with: a judi- 
cious use of this key much may be self-taught. 


Soar ee aero Ser Siero Pe eee ee 
LETTERS TO THE EDITOR. 


[Zim Editor does not hold himself responsible for opinions ex- 
press by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected - 
manuscripts intended for this or any other part of NATURE, 
No totice is taken of anonynfeus communications. ] 


Sir Henry Howorth and “ Geology in Nubipus.” 


Stn Henry Howortu, in his reply to Dr. Wallace &nd 
Mr. LaTouche, concerning the excavating pSwer of ice, remarks 
that he is ‘‘speaking to every man of scienge, geologist or 
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otherwise. ë Indeed, from the*tone of his letter he would ap- 
pear to be defending modern scienc against the attacks of cer- 
tain unscientific spersons who®hold extreme. views on glacial 
sqfestions. AS% one who has taken a great interest in this subject 


for a number of years, I trust that I may oe allowed to add a 


_few words to the @iscussion. m 
We are required*by Sir Henry Howorth to establish two 
postulates. “‘(1) That@ce can convey thrust for more than a 
‘moderate distance. (2) That glaciers, such as we can examine 
and report upon, are anywhere at this moment doing the ex- 
cavating wok . . .” Dr. Wallace postulates. 
In reply to the first, we have the undoubted fact that 
in hundreds and thousands of instances striated rock sur- 
-faqes do occur hundreds of miles from existing glaciers. On 
this point he remarks: “If glaciers travelled further în 
former days, it was doubtless because glaciers were larger 
in former days, because they descended longer slopes, and 
had larger gathering grounds; that is to say, because the 
country where they grew was more elevated.” So the glacial 
_period resulted from elevation, and all glaciated regions con- 
veniently rose together to produce it, and as conveniently sank 
‘down again. I was quite unaware that this was the accepted 
view. We have no proof whateva that the striafed slopes 
“down which the old glaciers moved were steeper in glacial 
times than they are now. Indeed, the proof is all the other 
way, and we may consider it as proved that at long distances 
from their sources, and on c@mparatively level plains, glaciers 
have moved, and kave polished, ground, scratched and grooved 
.the rocks over which they passed. The only point about which 
there@may be lévitimate discussion concerns the possible extent 
of the abrasion. 
In his mechanics Sir Henry Howorth is, I am afraid, rather 
unsound, There are really two factors upon which the possi- 
bility of motion in a viscous body depends. One is, of course, 
the slope of the surface over which it passes, and the other is 
‘the slope of the upper surface of the viscous body. Fracture 
‘and regelation have little to do with the question, for fracture 
® only occurs near the surface, and fracture must not be con- 
founded with shear. Sir Héry Howorth makes one statement 
which seems to account for the conclusions he has come to. 
It is ‘a viscous body, unless the viscosity approaches that of a 
liquid, cannot move by mere hydrostatic pressure.” In fact he as- 
„sumes, without adducing a particle of evidence in support of the 
assumption, that there is an inferior limit to the stress required 
to deform elaczer ice. I always regarged viscosity as something 
which retarded motion®but did not in any way interfere with 
the ultimate reguitee I have*personally made mechanical tests 
of ice, and also of many thousands wf samples of steel, iron, 
copper, brass, tin, &e. All these substances yield elastically 
and permanently under stress, some of them under very small 
Stresses, but ice is Phe only one of them that yields continu- 
ously from the mofnent the stress is applied until it is again 
removet. Tä 

It is not, properly speaking, pressfe from behind that forces 
the ice forward. Ice being viscous, every individual particle 
moves in the directi®h of least resistance at a rate depending 
upon the stress and the viscosity. Sir Henry Howorth, may 
term this ‘Geology in Nubibus,” and call it unmechanical ; 
‘but I would point ot to him that I regard the question from 
the point of view of = mechanical engineer, which I am afraid 
he does not. 

During the past summer I had the pleasure of seeing some 
of the Norway glaciers, andealso of crossing the Folgefond 
snow field. It was interesting to note that although the streams 
coming from the hills and uplands free from ice were quite clear, 
those escaping from the glaciers were charged with sediment. 
In this connection I would call attention to a calculation made 
by Praf. G. F. Wright, giving the rate of erosion of its bed by 
the Muir Glacier. From the volume and turbidity of the 
water he makes the figure one-third of an inch per annum over 
the whole of the 1200 square miles of area occupied by the 
glacier. In fact, erosion goes on much more rapidlg whén the 
rocks are covered by moving ice than when they are not. 
Although we may feel absolutely certain, both by fact and 
reason, that the erosion benegth glaciers when they we moving 
with relative rapidity is very great, and be as sure as we reason- 
ably can be 8f most things that such erosion must result in the 

formara of lake basins, I am afraid that we shall be un- 
able to satisfy Sir Henry Howorth on the point. We cannot 
remove a glacier, and if there should prove to be a rock basin 
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below measure of its depth, then replace the ice, and measuré 
again, say,@n a thousand years. This is cs of pfoof the 
second postulate seems to demand. - M. DEELEY. 





The ‘“‘ Zoological Record.” 


IN reference to the letter of Messrs. Pocock and Bather, on 
the subject of the Zoological Record, ing NATURE of No- 
vember, 161 desire to state that the council of this Society (to 
which the Zoological Record at present belongs) quite agree 
with the above-named gentlemen ¢n theis wish to render 
the Zoological Record more complete by combining palæo- 
zoology with it. With this view the council some time since 
addressedgthe Geological Society, and suggested what in their 
opinion would be an equitable arrangement for carrying out the 
plan. This arrangement, however, as will be seen by the cop 
of the correspondence enclosed herewith, was Yejected by the 
council of the Geological Society. It remains, therefore, for 
Mr. Bather and such membérs of the Geological Society as may 
share his sentiments, to do their best to induce the council of 
the Geological Society to alter their views upon this question. 

I have good authority for stating that the editor of the 
Zoological Record is not really of a different opinion to Messrs. 
Bather and Pocock on this subject, as. would seem to be 
inferred in their letter. I believe that R& orfly suggested 
that the palzontologists should start a record for themselves 
because of the refusal of the Geological Society to co-operate 
with us in our work, Je L. SCLATER. 

Zoological Society of London, 

3, Hanover Square, London, W. 


vi (CorY.) 
To the Secretary, the Geological Society, Burlington House, W. 


DEAR SIR, —I am instructed by the council of this Society to 
apply to the council of the Geological Society under the follow- 
ing circumstances : 

_ When the Zoological Record (which is now cawied on by this 
Society) was established twenty-eight years*ago, it was not con- 


-sidered that palæozoology came within its scope, and the re- 


corders were instructed to notice only such palzontological 
works as appeared to be ‘‘of interest to the student of living 
forms” in their records, This part of the subject has, however, 
received a continually increasing amount of attention from the 
recorders, and the council of this Society, beng desirous that 
paleozoology should in futuye be treated ofeiw the Record as 
completely as recent zoology, asks the asgistance of the Geolo- 
gical Society in carrying out this obj€ct. 

The Zoological Society bears at present a loss of about £350 
per annum, arising from the publication of the Zoological 
Record, and, as the ynclusion of *palzeozoology ig an gxhaustive 
manner would materially increase the work of the recorders, 
and necessitate an addition to their remuneration (which ie even 
at presènt too small}, the council of this Society asks the 
council of the Geological Society to makeea grant sof 4100° 
annually towards the expenditure thus curred. 

It is thought by some members of the Council that the Zog- 


logical Society, bearing, as it does at present, the whole loss 


arising from the publication of the Record, should not increase 
ms expenditure thereon, and the sum mentioned above, £100, 
would, it is estimated, be sufficient to relieve this society from the 
additional *expense that the inclusion of palævzoology, in its 
record of zoological literature, would involve. In return for this 
assistance, the council of this Society will make eyery effort to 
treat the subject of palæozoology exhaustively, and will add to 
each Record a reference to palzeozoological memoirs stratigraphi- 
cally arranged, besides dealing with those memoirs in detailed 
analysis in the systematic recerds. £ 

In order that the interests of palæozoology may be more 
carefully attenged to, phe council of this Society will undertake 
to place a nominee of the Geological Society upon the cgm- 
mittee of their body appointed Avery year to supervise the 
publication of the Zoological Record, eo. ° 

Should these pwoposals meet with acceptance from The Geo- 
logical Society, the council will further undertake to place one 
hundred copies of the Zoological Record at the disposal of the 
Geological Society, and, if it be wished, wll alter the titleof 
the Record to «Lhe Record of ZoMogital and Paleozoologgcal 


Literature, from The Record of Zoologidal Literature. .-? 
a Pi ' ° 
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Trusting that these proposals will meet with fhe approval of THE LOSS OF HMS. * VICTO RIY” 
pMa. OV. : 


your colfneil, I am, dear sir, 


e Yours faithfully and obediently, . 
@Sign’d) P. L. SCLATER, 
January 21, 189 Secretary. 
z : (Copy.) 


® 
From the Geological Society, Burliggton House, We 


DEAR Srr.—Your communication, dated Januagy 21, 1893, 
was this day submitted to the council of the Geological Society, 
and I was asked hy the cauncil to inform you that they regretted 
that they were unable, in the present state of the Snciety’s income, 
to recommend to the Fellows of the Geological Society an in- 
crease of expenditure such as would be necessitated hy acceding 
to your request that a grant of one hundred pounds should be 
made to aid the publication of the Zoological Record, 


* Whilst regr®tting their inability to comply with your request, 


the council thank you for the conditional offer which accom- 
panied it. I am, @ear sir, 
; Yours faithfully and obediently, 
(Signed) Jouy E. Marr, 
Secretary, 


ny 


` February 22, 1893. 


The Rropesed Continuous Polar Exploration, 


Yoyr excellent summary of the proposed continuous Polar 
exploration (November 2, p. 18) conveys a wrong impression in 
its closMg sentend&. Thesystem may in the future assume large 
proportions ; but the beginning, to be made next year, will be 
very small, It will consist merely in the establishment of the 
principal station at the south-east angle of Ellesmere Land, and 
80 days’ exploration along the west coast of that land. At most, 
an advanced depôt, erected'some 100 miles farther west, may be 
so fitted out as to serve at once as a secondary station. It is 
not easy to see why this work should be postponed till Peary 
and Nansen have returned. Their fields are far from ours, and 
their results can shed no light. on the area west of Ellesmere 
Land. <Aswelf might you say that the exploration of the Medi- 


terranean should not be begun until that of the Baltic was 


completed, 

As you say, the possibility of continuous Polar exploration is 
not demonstrated. There can be no doubt, however, of the value 
ofa permanent station at the entrance of Jones Sound, nor of 
the practicability of its maintenance, so long as the whalers con- 
tinue to visit tha? region. How far exploration may be carried 
with ghat station a$ a base, it is im#ossible to foretell, but at'any 
rate the existence of #securg base‘will be an advantage possessed 
by no previous expedition in that direction, and, in the words 
of the ‘‘ Encyclopzedia Britanmica,” will ‘‘make disaster on a 
large scale, humanly speaking, impossible.” 

U.S. Geologtcdl Survey. ° è ROBERT STEIN. 





On the,Classifgation of the Tracheate Arthropoda, — 
4 Correction, 


“In No. 423 of the Zoologische Anzeiger (1893) I ventured to 
propose a new classification of the Tracheata, including under 
this heading those Arthropoda that are usually known as 
myriopods and insects. The principal changes suggested were 
the abolition of the name Myriopoda as indicating aa unnatural 
assemblage of beings and the union of the Chilopoda, Symphyla, 
and Hexapoda in a division (Opisthogoneata), which was based 
upon the sitw@tion "of the generative apertures at the hinder end 
of the body. But in referring the Symphy/ato this category by 
adopting the assertions of Menge and Latzel respecting the 
position of the erifices in question, it appears that I fell into 
error; for Dr.. Erich Haase ‘has kindly written to me from 
Bangkek, with the informatich that by means of a series of 
transverse sections he was able, although With cofisiderable difi- 
cul®, to confirm Grassi’s statement to the effect that the gene- 
rative apertures in pcolopendrella @re situated upon the fourth 
body-segment. This genus is therefore prdgoneate, like the 


- Diplopoda and Pauropodg $ but whether it should be ranged 


with these two classes, or occupy an independent position 
beween the Progoneata and Opisthogoneata, is a question for 


fufure discussion. © èe ə 
~ - 
E. I, Pocock. 
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WE dealt last week with the circumstanées relating to 
m the loss pf €1.M.S. Victoria, and the causes of her 
sinking with such st&rtling rapidity after she was rammed, 
The facts, so far as they are known, are fully and, in our 
opinion, fairly summarised by Mr. W., H. White, in No. 3 
of ‘the Admiralty Minutes, just issued ; and Mr. White 
demonstrates clearfy, from the results of ecalculations. 
made in the Construction Department of the Admiralty, 
that the movements and behaviour of the ship after the 
accident, and the obsarved effects upon her line of figta- 
tfon and her stability, are precisely what would be caused 
by the entry of water into the compartments at the fore 
end of the ship, which are known, or believed, to have 
been filled before ‘she foundered. These calculations. 
serve, therefore, the useful purpose of showing that the 
water known to have entered those forward compart- 
ments that were proved, by evidence given before the 
Court Martial, to be filled, was quite sufficient to account 
for the Subsequent capsizing and sinking of the ship ;. 
and for the capsizing and sinking to happen exactly in the 
manner that was observed. This is so, as already stated, 
whether Mr. White be absoli€ely right or not with regatd 
‘to the precise state of each separate compartment 
after the damage; as the evidence is sufficiently con- 
clusive, upon the whole, respecting the various compart- 
ments, to reduce the probability of error to a very small 
amount, such as'would not materially affect the practical 
results of the demonstration. 

The Admiralty calculations thus remove all reasonable 
doubt as to whether the compartments known to have 
been filled were sufficient in themselves to account-for the 
final disaster ; and they make it unnecessary, in order toe 
explain what happened, to spe€ulate as to the probability 
of the collision having been more far-reaching in its 
effects upon the structure, or internal arrangements, of 
the ship than the evidence indicates. The gvidence, as 
jt stands, is shown to completely account for the facts ; 
and to furnish a solid basis for investigation, or argument, 
as to the Iéssons that may now be learned from the loss 
of the Victoria. ` . Š 

The, Lords Commigsiongrs of the Adtniralty, in the 
first of the three Minutes lately issued, dated October 
28 last, on the finding of the Court Martial, stated 
that the question of closing theewater-tight doors 
of the Victoria, and the construction 2nd stability of the 
ship, would bé dealt with separately. Their lofdships 
accordingly issued thé second Minute, dated October 
30. This Minute states that, in consequence of the Court 
Martial finding “that it does not feel itself called upon, 
nor does it feel itself competent, to express an opinion as to 
the causes of the capsizing of the Vz¢torza,*their lord- 
ships instructed the Director of Nayal Construction to 
make a thorough examfnation and analysis of those parts 
of the evidence which throw light on these points. The 
report prepared by Mr. White, in accordance with these 
instructions—No. 3 of the present Minutes—was dealt 
with in our article of last week ; but we then left over for 
subsequent consideration the references made in the 
Minutes to ,the lessons taught by the various circum- 
stances of the case. ° 

These points being dealt with authoritatively in the 
second Admiralty Minute, dated October 30, we shall deal 
prineipally with that Minute in the following remarks. 
It commé@nces by adopting the figures and the coriclu- 
sions stated in Mr. White’s report with regard to the 
nature ofthe blow received by the Vzctorza, the after 
movements and behaviour of the ship, the extent to 
which water found access into her, and the effect of such 
water upon her flotation and stability. We have Rothing 


1 Continued from p. x04. © 
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further to gay upon the subjects dealt with in this portion 
of the Minute, which appears to gccord with the evidence, 
and also with the known effects that would be produced 
by*filling the compartments that were opened up directly 


to the sea, or into which water could pass freely through 
° 


-open doors, hatcMes, &c. R 

The Admiralty’Minute next expresses the opinions 
of the Board ‘upon *the following points; and we 
will take these in the order named in the concluding 
paragraph of our former article: (1)»The effect of longi- 
tudinal bulRheads upon*the capsizing of the ship; (2) 
what would probably have happened if the doors and 
ports in the upper-deck battery had been closed; (3) 
wh&t would probably have fiappentd if all doors, hatches, 
<&c. had been closed before the collision took place; (4) 
the efficiency of.the water-tight doors to the bulkheads, and 
the means of closing them quickly; (5) the value of 
an armour belt at the ends for resisting damage; (6) 
the sufficiency of the stability possessed by the ship ; and 
(7) the steps that should be taken “to prevent-the recur- 
rence, under similar circumstances, of the conditions 
which, after the collision, result#d in the loss of the 
ship.” 

1. The-effect of longitudinal bulkheads upon the cap- 
- sing of the shif—Mr. White points out that there was 
no continuous central longitudinal bulkhead in the Mže- 
Jorta, In the stokeholds and engine-room there were 
two seich bulkBeads on opposite sides of, and each several 
‘feet from, the centre line ; but these were far abaft the 
damaged portion of the hull, and do not appear to have 
been reached by water that entered the ship up to the 
moment of sinking. These were a few longitudinal parti- 
tions in the fore part of the ship ; but some of these were 
inoperative because of damage or open doors. The effect 
eof filling the compartments formed by these longitudinal! 
partitions has been calcujated, and it is stated that this 
would only cause an inclination of about 5° in the intact 
-condition of the ship. This result does not, however, 
bear directly upon the actual effect produced in such cir- 
cumstances’ 2s are being considered, because the damage 
caused by collision not only admitted water into the 
ship, but it reduced, at the samg time, her power to 
withstand the heelin® effect of the excentric compart- 
ments that wertthereby filled. The ship would only 
have heeled about 5° with tlfese compartments filed, if 
the hull had been uninjured; but if the hull had been 
ə uninjured, the comyartmefits would, of course, not have 
been filled. Mr. White goes on tosay: “It appears on 
investigation that in the damaged condition and at the 


extreme position which the Vzc/a@za occupied before the. 


durch began, the flooding of the compartments enumer- 
ated, and the accemulation of water on the starboard 
side, account for the observed angle of heel, 18 to 20 
-degrees.” qQ/his inclination—which is what was really 
due, in the circumstances, to water being held over to 
starboard by the lon@itudinal partition above referred to ; 
as the accumulation of other water to starboard wads 
merely the consequence of the heeling thus caused— 
must have allowed the Sea to enter the ports and 
-door of the upper deck battery sooner than it otherwise 
would have done, and thus have hastened the capsizing of 
the ship. The Admiralty Minute states that “the evid- 
-ence clearly shows that the existence of longitfidinal water- 
tight bulkheads in the Vzcferza was not the cause of 
her capsizing. There were only a few minor longitudinal: 
partitions in the fore part of the ship. Many of these 
were inoperative because of damage or open dars.” 
This conclusion is doubtless correct so far as it relates 
to the continuous longitudinal central bulkhead to which 
ithe capsizing of the ship was prematurely, tho&gh con- 
fidently, attgibuted by certain hasty critics, because such 
a bulkhead did not®exist in the forward part of the ship 
itha#t w@s affected by the collision. It clearly does not 
apply, however, tò the minor longitudinal partitions above 
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referred to, because these mt have been Gontributory e 


to the disager according to the extent byqvhich thgywater 
they held over towards one side caused Nhe heel of the 
ship to increase as thebowebecame immersed, and the 
stability diminished. It is a question that could 
only be settled by further investigation, whether the 
reduction of stability and the heeling effect thug caused 
was greater or le$s in this particular case than would 
have occurred if thé’ water had been free to pass from 
side to side of the ship within the fore-and-aft limits of 
the compartments it entered. 

2. What would probably have tapperned if the doors 
and ports in the upper-deck battery had been closed.—Mr. 
White says: “It is not possible to state absolutely that 
the Victonéa, with turret and battery closed, could have 
been kept afloat permanently under the actual circum- 
stances of the collision ” ; and he points out that there are 
many compartments into which water might have found 
its way eventually, through doors and hatches that were 
probably open. He considers, however, that “her 
capsizing would have been improbable even if she had 
eventually foundered.” The Admiralty endorse this 
opinion in their minute, which states : “ The great weight 
of water thus gradually admitted into the forward part of 
the ship might eventually have cause@ thé ship to 
founder by the head.” a 

We see no reason to believe that the ship could pos- 
sibly have been saved by the closing of tlfese doos and 
ports. By the time the sea had reached them the fore 
end of the ship was so deeply submerged, and there were 
so many openings by which water could then find its 
way into compartments not already, filled, that, it is 
difficult to conceive how even the rate at which she was 
so rapidly sinking could be checked. When the sea had 
reached the height of the turret ports and the upper-deck 
battery ports and doors, the ship was inevitably doomed. 
She might possibly ‘have sunk by tke héad without 
capsizing, although this appears improbable. With 
her stability reduced to the extent described in the 
Admiralty Minutes, when the bow was under water, and 
the heel to starboard was great, it would appear that the 
effect of the increasing quantities of water in the ship 
would certainly be to capsize her very soon. e But whatever 
might have been the precige manner in whieh she would 
have gone down, there appears no doubt that the vešsel 
would have gone to the bottom alfnost immediately after 
she did, even if the turret ang upper-deck battery ports 
and doors had been closed. | 

3. What would probably have happene# $f ali doors, 
hatches, &¢., had been closed before the collision took 
place.—We agree upon this point with the opinion, b&sed 
upon the calculations of the Construction Department, 
which is expressed in the Admiralty, Minute as follows: 
‘* While the loss of buoyancy must in that case have been 
considerable, yet, making all due allowances for probable 
damage, the ship would have remained afloat and under 
céntrol, and able to make port under her own steam. 
Her bow would have been depressed about to the water 
level, her heel to starboard would have been about one- 
half of that observed before the lurch began (z.e. 9 or 10 
degrees), her battery ports would have been several feet 
above water, and she would have retained ample 
stability.” 

4. The efficiency of the water-tight.doorsto the buik- 
heads, and of the means of closing them guickly.—This 
question is on@of the greatest importance in the présent 
case, because, as we have seen, the Viczor¢a might appy- 
ently have been navigatgd saf€ly into port if all the 
water-tight doors, hatches, &c. had been Closed soon 
enough to preveht water passing from compartments 
directly opened up by the collision {nto others from which 
they were separated by water-tight bulkheads or deckg. 
The Admiralty expresses strong and ginqualified opinions 
upon this point. Their lordships say “the detailed eft- 
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dence establishes the fact that Water-tight doors, hatches, 


&c. insthe Cage were in good order. § contains 
nothipg which suggests a doubt of the efficiency of the 
system of water-tight subdivision @xisting in the Victorza. 
At the parts affected by the collision the “subdivision was 
minute, but doors were left open. According to the 
establisbed practice of the Admiralty in‘all classes of 
ships, the number of water-tight doors i$ made as small as 
possible consistently with the essential conditions for 
working and fighting the ship. ... In conclwsiop, their 
lordships are of opinion that... . the arrangements of 
water-tight doo% .. .*. did not by any fault of principle 
contribute to the loss of the ship; but that, on the con- 
trary, had the water-tight doors, hatches, and ports 1 been 
closed, the ship would have been saved.” Mr. White 
says, in his Minute: “ No orders were given to close doors 
“until one manute before collision. It is established by 
the evidence that the doors, &c. werein good order. The 
failure to close doors, therefote, was due entirely to the 
insufficiency of the time available, especially in compart- 
ments breached by the collision,” ° 
The statement that the water-tight doors, hatches, &c. 
were in good order at the time of the collision appears justi- 
fied by the evidence ; except, perhaps, with regard to thedoor 
at the after end» of submerged torpedo room, which slides 
horizentally, and could only be moved six or eight inches 
when theattempt was made to close it after the collision. 


. Their lordships go om to say that the detailed evidence 


contains nothing which suggests a doubt of the efficiency 
of the system of water-tight subdivision. We cannot dis- 
cover, however, that this question was investigated by the 
Court Martial. : Very complete evidence was obtained as 
to the exact state of each compartment, and of each 
opening into, the: compartments, at the time of the col- 
lision ; but the general question of the efficiency of the 
system: of water-tight subdivision, which involves that of 
the water-tight deors and ‘hatches to the various compart- 
ments, was not gone into. It would appear, indeed, to 
have been expressly excluded from the investigations of 


the Court Martial, since it can only be judged in rela-. 


tion to the buoyancy and stability of the ship; and the 
Court confined itself, as already stated in the quo- 
tation given fom the Admiralty Minute, to placing 
upop the Mitutes all evidence obtainable with regard 
to tht closing or otherwise of water-tight doors, &c., 
but did not feel itself called upon, nor feel competent, to 
express an opinion as ‘to ethe causes of the capsizing. 
While it may therefore be true that the evidence contains 
nothing which “suggests a doubt upo these points, it is, 
on the other hand, equally true that it contains nothing 
which proves the assertion that the system of water-tight 
subdivision wag efficient. 

- One of the weak points in the water-tight subdivision ap- 
pears to have been the doors and hatches to openings in the 
bulkheads and decks ; and especially the impossibility of 
closing a sufficient number of them after the collision to 
keep the ship afloat. The doors upon the mess deck 
were all closed; but this deck was about 3 feet above 
the water-line, and there was time to attend to the doors 
upon it before the inrush of water drove the men away. 
On the pro@ective deck below, however, and on the plat- 
form in the hold, there was not time to get at all the 
doors and hatches before the water reached them; while 
most of those*that were got atand closed appear to have 
been only partially, and veryy-imperfectly, secured. The 
plans*of H.M.S. Victoria, appendgd to the Admiralty 
Minutes, show ten water-tight doors in the bulkheads on 
the protective deck, at the forg side of the armour belt. 
This degk is abo&t roo feet in length, and includes the 
whole of the area directly affected by tlfe collision ; and 
there is only one impoftant bulkhead in this space which 


o It has already been pointed out that the closing of the ports would appar- 
ently have had but little Sffe@, and the Admiralty admit that the ship 


e might still have foundered.e 
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does not contain a door, viz.ethat whichedivides the cable 
locker from the fresh-water tanks. On the platform in, 
the hold, immediately undem the protective deck, there 
are eight water-tight doors in the bulkheads, whele- 


there is in additjon a water-tight door in the bulk-; 
ead at Frane Station 35, which @orms the after 
boundary to the space. This wa$-the door which 
could not be closed when the attempt was made to do it.. 
There is no bulkhead upon this deck in the space referred 
to which does not œntain a door. Besides these doors 
there are numerous openings} fitted with® water-tight 
hatches, in the decks over the*various compartments. 

The Admiralty Minute states that the number of water- 
tight doors was made ås smal as possible, in accordaace 
with the established practice of the Admiralty. It would 
be difficult, however, to fit more doors than are shown 
upon the plans of the two decks that are below the water- 
line in the Vectorza—the protective deck and the deck 
below it in the hold. 7 

Judging by the Admiralty plans, it was only a certain 
number of these water-tight doors that were fitted soas 
to slide horizontally ; and some were merely. hinged 
doors, which could only bė closed by entering the com- 
partment in which they were situated, and were secured’ 
by a number of clips round the edge of the door. Some 


‘of. these were upon the most important, transvesse bulk- 


heads, such as the two bulkheads which enclosed the 
submarine mining flat on the platform ën hold.e We 
have always considered that arrangements should be 
made for closing all doors in bulkheads that are essential. 
to the efficient water-tight subdivision of the ship from a 
deck that is at a safe height abeve water, as well as in the 
compartments where the doors are; and we believe, also, 
that this is the Admiralty rule—as it obviously ought to 
be. If doors are fitted below the water-line so as | 
only to be opened or closeg in the compartments 
where they are, ‘they should seldom require to be 
opened, and never to be left open, unless the bulkheads 
to which they are fitted are not considered essential to 
the efficiency of the water-tight subdivisions “It does not 
appear by the evidence, or by the Admiralty Minutes, that 
a single one of the mapy doors in the fore part of the ship 
on and below the protective deck Could be closed from a 
deck at a safe height above water ; bweawse the sliding 
doors ould only be closed, we believe, from the main 
deck, which does not appear to have been more than 3 
feet above water at the time*of the, accident, and was 
almost instantly immersed. In view of .these cir- 
cumstances we cannot agree with the opinioneof the 
“nothing which suggests a 
doubt of the efficiency of the system of water-tight sub- 
division existing in the Victoria. Je appears, upon the 
other hand, quite practicable to improve the efficiency 
of this system by dispensing with some ofthe doors, 
and by arranging with reference to the others that 
every one which requires to be le open for even an 
instant, without the certainty of some one being in con- 
stant attendance upon it till it is closed, should be capable 
of being worked from a detk at a safe height above 
water. 

Mr. White says that the failure to close the water-tight 
doors in the forward part of the zc¢toria has caused sug- 
gestions to Þe made that automatic or self-closing doors 
should be adopted instead of existing arrangements. 
‘This suggestion was, he adds, carefully considered long 
ago, after certain experimental doors had been tried. 
He “is qatisfied that the existing arrangements are 
the best, and that their safety is only a question of good 
time being allowed for closing the doors. It must be re- 
membered, however, that whan doors can only be closed 
in the compartments where they are situategl, and these 
are below the water-level, the inrush 8f water would often 
effectually prevent the closing of the doors in bukkheads 
that separate the compartment that is breached from those 
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adjacent to it. Also, with such arrangemefts below as 
those of the Victoria, it is 4mpossible to ensure that an 
unforeseen accident would always allow of sufficient time 
to close the water-tight doo#s in the manner required. 

The efficiency of the water-tight hatches, and the 
chances of their being properly secured in an emergency 
when they are fAstened by a number offclips round the 
edge, as at present} is also a question that appears to re- 


quire consideration ; @hile it is to be observed that the. 


sliding horizontal door in the protective deck of the 
Victoria, which opened into a shoot%hrough which coal 
was trimmed from the reserve bunkers at after end of 
protective deck, into the sfde bunkers in the stokehold, 
could not be closed from the shoot in which the men 
worked who were trimming the ‘coal; but had to be 
worked from the submerged torpedo room, a compart- 
ment below the protective deck. This open door had an 
important effect upon the capsizing, for Mr. White states 
that “one of the chief causes of inclination to starboard 
is to be found in the fact that, owing to open doors, water 
was able to find its way from bunkers above the protec- 
tive deck, down through the coal-shoot, and so to fill 
l 7 e bunker just before the foward starboamd stoke- 
old.’ 

It appears to us that oneof the chief lessons taught by 
thte circumstances of this edisaster, ig the necessity of 
reducing the numper of water-tight doors and hatches, and 
of arranging that all of them which are essential to the 
efficiancy of the water-tight subdivision, and are ever 
likely to be left without attendance while open, should be 
capable of being closed, either by a thoroughly satisfac- 
tory self-acting arrangement, or by appliances for work- 
ing them from a deck at å safe height above water. 

The points still remaining to be considered will be 
reserved for cur next article. 

' FRANCIS ELGAR. 
à 8 


REAPPEARANCE OF THE FRESHWATER 
MEDYŞA (LIMNOCODIUM SO WERBII). 


OR three years nothing has been seen of the fresh- 
water medusa in the Regent’s Park, and naturalists 
had given up hope of*carrying on any further investiga- 
tion into its life-MStory. It seemed as though this beauti- 
ful little organism ~—brought We kfow not howor Whence 
into the midst of London—had, like some mysterious 
e comet, unexpectedly burs? on the zoological world, and 
as unexpectedly déesappeared. .. 

I wasetherefore, greatly astonished to hearin September, 
from my friend the Director of Kew, that the curator of the 
Sheffield Botanic Gardens (Mr. Harrow) had discovered 
it in quantity in th@ Victoria Regia tank under his care 
during the present summer, and I was soon after delighted 
by the safewirrival from Sheffield of a bottle containing 
living well-grown specimens of the familiar jelly-fish. Mr. 
Harrow informs m@that he observed it in the tank at 
Sheffield for the first time in the beginning of June of 
this year (1893). Specimens were still observed as late 
as the middle of October*~giving a duration of some 
. fourteen weeks—an unusually long period. Mr. Harrow 
estimates the total number seen as at least 300. 

The last seen in the Botanic Gardens, Regent’s Park, 
Londog, were taken from the zew Victoria Regia tank 
on July 30,1890. The question as to how the jelly-fish got 
to Sheffield is easily answered. Water plants (Nymphe- 
acee and Pontederia) were sent (as I am informed 
by Mr. Sowerby and by Mr. Harrow) from Regent’s Park 
to Sheffield to re-stock the tank there on April 4, 1892, 
and on April 7, 1893. Hence there was the probability 
of some of whatever reproductive germs of Limrfécodium 
existed in Feegent’s Park being transferred to Sheffield. 
The curious thing i@ that in 1892 and in 1891, no Limno- 
codiunf were seen in the original source—viz. the Regent’s 
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Park tank—nor in 1893, excepting a few segt fromShef- | 


field and poren that tank by Mr. Sowerby. 

This is @ehe first instance recorded ig which nother 
Victoria Regia tank has been “infected” with Ljmno- 
codium from the origita] Regent’s Park tank, excepting 
when the new tank in Regent’s Park was in 1890 infected 
from the old one—by the transference to it of weeds and 
roots containing the germs of the jelly-fish. e 

The tank at Kew,has never been properly infected, for 
it is, I regret tô say, the anti-zoologiqal custom at the 
Royal Gartens to thoroughly cleanse, wash, and furbish 
up the Victoria Regia tank every year so thoroughly that 
the winter germs of the jelly-fish are remo¥ed or destroyed. 
Hence Limnocodium has flourished at Kew when sent 
there from Regent’s Park, but has never “carried over ” 
from ong season to another. It is, fortunately, the 
‘custom in other botanical gardens to leave a quantity of 
“sludge” (including some old leaves and tems) at the 
bottom of the tank, when the water is drawn off and 
the soil prepared for a Kew season, and hence Limno- 
codium has been preserved from destruction for so many 
years. s 

As to what is the precise nature of the process by 
which Limnocodium has beer carried over from one 
season to another in the Regent’s Park, wę&are still uncer- 
tain. The facts at first ascertained werê these, viz. that 
the jelly-fish suddenly appear each year as early aseApril 
or as late as August, and remain for from five to twelve 
weeks, when they die down and absolutely disappear. 
During the first few weeks of their appearance the water 
is foundto contain animmense number of minute young 
forms (5 of an inch in diameter), which I described 
and figured in the Quart. Journ. Micros, Science, vol. 
xxi. p. 194. Evidently these young’ were being pro- 
duced in quantity in the tank, and gradually developed to 
the full size of halfaninch diameter. The form and 
appearance of these young were such as to Igad me.to the 
conclusion (subsequently found to be erroneous) that they 
had been developed from eggs. At the same time the 
remarkable fact was established by the examination in 
successive years of many hundred specimens that the 
adult Limnocodia were every one, without exception, 
males. They produced abundant motile spermatozoa, 
but not a trace of an egg-cell was ever fotfnd in any one 
of them ! ° ai ° 

The hypothesis which I entgrtained in 1884 às an 
explanation of this curious state of things was—that the 
female was a non-motile, perhaps a fixed hydriform 
organism, and I accordingly gearched for such a form in 
the mud and débr?s from the bottom of the tank. At 
last, in a large quantity of such material whigh I 
obtained when the tank was cleared out in the winter of 
1884, my assistant, Dr. A. G. Bourne, found a veryestrange 
diminutive - polyp adhering in nembers to the root- 
filaments of Pontederia. This polyp he carefully de- 
scribed in the same year in acommunication to the Royal 
Society. There was very great probability that this little 
polyp, devoid of tentacles, and not more ‘than 4th of an 
inch longswas the “ trophosome” of the Limnocodium 
medusa. That this was a true inference was subse- 
quently proved by Dr. G. H. Fowler, who in 1890 (Quart, 
Journ. Micros, Science, vol. xxx.), the laSt yer in which 
the jelly-fish were seen in London, showed that the little 
spherical young found floating in the water of the tank 
are nipped off by a process of transverse ffxion from the 
free ends of the minute polyps described by Bourn 
Fowler (wh@se observations were made in my labora- 
tory in 1888) found the polyps, very abundantly upon 
floating water-plants widely scattered in thatank; they 
were also detected by Mr. Parsons, of thé Quecket Club, 
in water which was the overflow ef the tank, and accumu- 
lated in an outside reservoir. 
The immediate question then became “How do the 
polyps originate?” The polypseccount forthe meduge, 
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but whence, do *they themselves ‘originate? And this 
t The polyps are 
gbserwed to ingrese by budding, but theyenever form 
clusters of more than four “persons.” How do they 
become distributed over the uUhder surface of nearly 
all the floating leaves in the tank? How do they get 
carried to an outside reservoir? Is it not improbable 
that they would continue year after year to propagate 
themselves by budding as polyps, ang in the summer to 
throw off succesgjve crops of male medus ? It is possible 

that thisis the whole history, but not quite prebaple. 

In any case, however, the existence of the minute 
polyps attache@ to w&ter-plants is sufficient to explain 
the introduction of the jelly-fish to Sheffield. It also is 
sufficient to explain the original introduction of the jelly- 
fish to the Regent’s Park, since in 1878 (two yé@ars before 
the first discovery of the jelly-fish) specimens of a re- 

emarkable vweater-plant (Pontederia) were brought from 
Brazil by a lady and presented to the Botanical Society, 
and placed in the Victoria Regia tank. 

A new interest has recently been added to that already 
attaching to Limnocodium by the description of another 
fresh-water jelly-fish, the Limnocnida Tanganytsia. This 
remarkable form was worked out in my laboratory in 
Oxford during last winter by Mr. R. T. Giinther, who 
received the specimens from his father, Dr. Günther, 
F.RS., of the British Museum. Dr. Günther had written 
to the, Mission on Lake Tanganyika in order to procure 
the specimens. Individuals of three kinds are described 
by Mr. Giinther, viz. males, females, and a-sexual in- 
dividuals which produce crops of buds on the manu- 
brium (see his papers in the zz. and Mag. Nat. Hist., 
1893, and in the forthcoming number of the Qzart.- 
Journ. Micros. Science). Whilst differing greatly from 
Limnocodium in most respects, Limnocnida agrees with 
it, in ‘a most extraordinary’way, in the minute structure 
of the marginal sense-organs. No light is thrown by 
Limnocnida‘on the problem of the life-history of Limno- 
codium. 

I subjoin a list of dates in reference to the history of 
Limnocodium, and may add that the columns of NATURE 
already contain numerovs communications relative to 
it, viz. in vol. xxii; (1880), pp. 147, 177, 178, 190, 218, 
241, 290, and4in vol. xxxi. p. 107. 

e @ 


e 
18%0.—June 10, first observed in Regent’s Park ; remained 
six weeks, R * 

1881.—June I2; reappeared ; remained five weeks. 
1882,—None observed. ° i 

1883.—Aprjl 28 ; twelve weeks. 

1884.—April 27 ; twelve weeks (?). 

1835.—April 5 (no record of duration). 

1886.—August 7 (no record of duration). 

1887.,—-End of May (no record of duration). 

1888.—May I0 (no record ; very few observed), 

1889.— None. 

1890.—New tank constructed and stocked ; July 10 a few. 
1891.—None. 


1892:—None. Plants sent to Sheffield April 4. e 
1893.—None in London. Plants again sent, April 7, to 
Sheffield. v 


1893.—June 7 to mid-October, large numbers observed in 
tank at Sheffield, 


Hydroid frophosome discovered by Bourne in winter of 1884. 
Production of meduse by hydroid, observed by Fowler, in 
May, 1888. E. Ray LANKESTER. 
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U DEATH OF PROF. T ENDALL. 


NOTHER of our “ Scientific Worthies ” has“ crossed 

the bar,” leaving behimgl an honoured name and 
works ghat will “perpetuate his memory. On Monday 
evening Prof. Tyndall passed away at his residence, near 
Haslemere. For somé time previous he had been suffer- 
ipg from insomnia and rheumatism, and very unfavour- 
Zble symptoms sêt in og Monday morning. He quickly 
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became unconscious, and except for ®a briéf interval at 
midday, remained in this st&te until half-past eix o’clock, 
when a peaceful change from life to death took place. It 
appears that the cause of Weath was an overdose, of 
chloral, which Prof. Tyndall took as a sedative against. 
insomnia. He hag been in the habit of taking narcotics. 
for several year8 past in order to ove ‘ome the sleepless- 
ness from which he suffered. Qn. 


weakened condition was unable to bear somuch. The 
inquest on the vod¥, which wag considered gecessary by 
the doctors, was held yesterday. 

A detailed account of Tynda4ll’s life was given in these 
columns in August, 1874, so ipis only necessary to trace 
rfow a brief outline of his career. He was born in 1820, 
at Leighlin Bridge, near Carlow, in Ireland. But 
it was not until 1847 that he began his career as a 
teacher of science, by accepting a post in Queenwood 


College, Hampshire, where Dr. Frankkand was chemist. 


A year later the two friends did what every young man. 
of science should do, if possible—they went together to a 
German University, the University of Murburg, Hesse: 
Cassel, rendered celebrated by Bunsen and others; and 
to Bunsen, whose lectures he attended, and in whose 
laboratory he worked, Tyndall was never tired of express- 
ing his obligations. He wæ® at Murburg when Knob- 
lauch, preceded by a distinguished ereputation, and 
accompanied by a choice collection of insjruments, went 
there as Extraordinary Professor. Subsequently, ifi con- 
junction with Knoblauch, Tyndall carried on his “ classic ” 
inquiries in connection with diamagnetism, afterwards. 
prosecuting his research in the laboratory of Prof. Magnus. 
at Berlin. In 1851 his life-lohg friendship with Prof. 
Huxley commenced, and in the following year he was 
elected a Fellow of the Royal Society. In February, 


1853, he gave the first of his: eloquent Friday evening æ 


lectures at the Royal Instituti®n. Shortly afterwards, at 
the proposal of Faraday, he was appointed Professor of 
Physics in the Institution, a post from which he retired im 
1887. The managers and members of the, Institution 
marked their sense of the benefits he had cOnferred upon: 
it by electing him as Honorary Professor, a title pre- 
viously borne by Davy and Brande, and by calling one of 
the annual courses of lectures.“ The Tyndall Lectures.” 
His bust was also placed in the InstitSfion in memory of 
his reMitions with it. 

A complimentary dinner wag given to Tyndall on the 


occasion of his retirement from the Ghair of Physics in ® 


the Royal Institutio#. The body of &ninent men which 
met at the dinfer was such as has seldom if evtr been: 
brought together to d8 honour to a man of science, and 
when the chairman, Sir George Stokes, the then President. 
of the Royal Society, gave voice to the desire of the 
company that their guest should long enjoy the leisure: 
which he had so well earned, it was ngt thought that after 
but six years of rest from labour he would be called away. 
The speeches made at the dinner are reported in NATURE, 
vol. xxxvi. p. 222, and they show the high regard in which 
Tyndall was held throughoyt the world of science, art, 
and letters. In responding to the toast of the evening, 
he gave an account of his life, including in his speech 
the following true remarks :—“ To keep technical educa- 
tion from withering, and to preserve the applications of 
science from decay, the roots of both of them must be 
imbedded in the soil of original investigation. And here: 
let it be emphatically added, that in such investigation 
practical results may enter as incidents, but must never 
usurp th@place of aims. The true son of science will pursue 
his inquiries irrespective of practical considerations. He 
will ever regard the acquisition and expansion of natural 
knowled%e—the unravelling df the complex web of nature 
by the disciplined intellect of man, as his nobfest end, and 


not as a means to any other end.” ‘This was the‘kind of 
spirit that actuated Tyndall throughout his career. It. 
e ~ s 
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onday about the ~ 
„usual quantity was administered to him, but his greatly 
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was well shown ine1872,when he placed the balance of 
13,000 doYars, that remainel after his lecturing tour in 
the United States, in the hands ofa committee who were 
authorised “to axpend the iffterest in aid of students who 
defote themstlves to original research.” ° 

It would be superfluous for us to ensimerate Tyndall’s 
explorations in The domain of science, or to expatiate 
upon his remarkable power of presenting a subject both 
in speech and in writing, for among men of science these 
facts are common knowledge. To such men as he—not 
only origina] discoverers, but also p8pular and powerful 
interpreters of scientific fact—we owe much of the ad- 


vancement that has been” made during the last forty 
years. 
e 





NOTES. 

MR. H. H. TURNER, of Greenwich Observatory, has been 
elected to the Savilian Professorship of Astronomy at Oxford, 
in succession to the late Prof. Pritchard. 

THE Russian traveller Potanin, who has spent more than a 
twelvemonth in a botanical exploratidh of Thibet, is*expected 
in St. Petersburg in January next. M. Dobrotworsky has 
arrived at Jenisseisk on the Jenissei, on a botanical expedition. 

Pror, Ben. K. EMERSON, Of Amherst College, and of the 
U.S. Geological Sdtvey, who met with a serious railroad acci- 
dent last summe and was reported killed, has so far recovered 
that he started in November on a trip round the world, for rest 
and recuperation. He visits Italy, Egypt, India, Java, and Japan. 
Prof. Emerson has been engaged for a long time in mapping 
the crystalline rocks of Centfal Massachusetts and Connecticut- 

Dr. Nicoue has been appointed Director of the Bacterio- 
logical Institute of Constantinople. 


“ Dr. SEUBERT has been appointed Professor of Analytical 
and Pharmaceutical Chemistry in the University of Tübingen. 


-- Mr, W. F. C, GurLEY has been appointed Director of the 


Geological Suyvey of Illinois, 


WE learn that Prof. D. A. Gilchrist has accepted the Pro- 
fessorship of Agriculture at the University Extension College, 
Reading, — 

Dr. K. von Daft’ Torre has been appointed Professor of 
Botany in the University: of Innsbrifck, and Dr. H. Möller 
Professor of Botany in the Ugiversity of Greifswald. 

Mr. W. T. McGrEyy known for his cgntributions to geology, 
has beeņ appointed Director of the Bureau pf Ethnology at 
Washington, U.S. Co a è 

THE Chair of Comparative Anatomy and Zoology in the 
Biological School of fhe University of Pennsylvania has been 
accepted by Prof. E. D. Cope,-and that of Geologyeand 
Mineralogy bY Prof. 4. P. Brown. 

THE death of Dr. Vgebb, the well-known Principal of the 
Aspatria Agriculture College, is a severe loss to agricultural 
education. After a very brief illness, he passed away on Nov- 
ember 28, in the prime of life. ° Through his exertions the Col- 
lege at Aspatria has been raised from a very low condition to its 
present high standing. He was greatly respected by his 
students, and his place as a teacher of agricultuge will not be 
easily filted. 

THE first step towards the introduction of the decimal system 
into Russia will be taken on January 13, 1894, when, by order 
of the Czar, the chemists of the Russian empire willebegin to 
use decimal weights and measures. 

A PRIZE of 1800 liras is offered by the Italian Geological 
Society for the best account*of the state of knowledge of 
Paleozoic and’ Mesozajg formation in Italy, the work to be in 
conginuation of D’Archiac’s ‘‘ Histoire des progrès de la 
Géologie,” and to be presented before the end of March, 1896. 
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© Die Natur announces that theeBerlin Academy of Sciences e 


has granted Drs. eRicharz and Krygar-Mengel two thousand. 
marks for the carrying on of their investigatiots of the constant 
of gravitation. A like sam hgs been granted to Dr. Franz. 
Reinecke for'the ffirtherance of his ethnological and anthropo- 
logical studies. . 


THE ninth congress of Russian Naturalists will be opened. 
at Moscow on Janudty 15, 1894. The Mathematical and 
Physical Fagulty of the Moscow University has undertaken. 
its organisation. Reductions of railway fares are offered to per- 
sons who will apply for that purpose tothe De&n of the Faculty 
before December 13. The first general meeting of the con- 
gress will take place on January 16,:and the conference will 
close on thé 23rd of that month. 


Mr. C. M. IRVINE informs us that at four ofclock on the ° 
afternoon of December 4 a brilliant meteor passed over 
Lesmahagow, N.B., travelling true south. The altitude was- 
about 45°. Theare through which it was visible was about 10°, 
and the duration of visibility nearly 3 secs. Colour, pale 
greenish blue. The sky was overcast with detached clouds. 
The passage of the meteor was slightly zigzag, deviating from a 
straight line by about 1° on either side. e ’ 

THE second series of lectures given by the Sunday Læture 
Society begins on December 10, in St. Geoge’s Halle when 
Sir Benjamin W. Richardson, F.R.S., will lecture on ‘‘ The: 
Mastery of Pain.” Lectures will subsequently be given by 
Prof. A, A. Rambaut, Royal Astronomer of Ireland; Dr. R. 
D. Roberts, Prof. Percy Frankland, F.R.S., Mr, C. T. Dent,. 
Mr. Arthur W. Clayden, and Prof, R. Meldola, F.R.S. 


THE following are among the lecture arrangements at the 
Royal Institution before Easter :—Prof. Dewar, six lectures 
(adapted to a Juvenile auditory) on air, gaseous and liquid ;: 
Prof. Charles Stewart, nine lectures on locomotion and fixa- 
tion in plants and animals; Mr. W. Martin Conway, three 
lectures on the past and future of mountain exploration ; Prof. 
Max Miiller, three lectures on the Vedanta philosophy ; the 
Right Hon. Lord Rayleigh, six Jectures on light with special 
reference to the optical discoveries of Newton, The Friday 
evening meetings will begin or®January 19, when a discourse will: 
be given by Prof. Dewar, on scientific ases of liquid nitrogen and 
air, Succeeding discourses will probably be given by Mr, A. P, 
Graves, Mr. T. J. Cobden-Sanderson, Prof, W. F. R. Weldon, 
Prof. Silvanus P. Thampson, Prof. John G. McMendrick, Dr. 
W. H. White, the Right Hon. Lord Rayleigh, and others. a 

ACCORDING to the Times correspondent at Cairo, Messrs.. 
Garstin and Willcocks have inspected the fou® sites proposed 
for reservoirs in which to store water for irrigation purposes- 
during the summer when the Nile is iow, and their reports wilf 
shortly be presented. The Government will then invite three 
Ewropean hydraulic engineers of the highest reputation to come 
to Egypt and make a technical examination of the proposed 
schemes. This will probably be in February next. Three'of 
these schemes are for the construction of dams across the river’ 
at either Kalabsheh, Assouan, or Silsileh ; the fourfh proposes 
to utilise the natural depression of the Wady Raian, in the 
province of Fayoum, by conducting into it the food-water of 
the Nile. ` 


THE London Ẹounty Council some time ago decided to tab- 
lish a pathological laboratory and museum in connection wigh. 
the London lunatic asylums. e Last week the Cougeil accepted 
the plans prepared by Mr. G, T. Hine, and we understandsthat 
they will shortly be put into executién, at Claybury. A com- 
petent pathologist is now to be appointed, who will be supplied. 
with material from the Claybury and other asylums. under the 


supervision of the London County CSuneil. The necessity fr R 
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‘such g laboratory Ras long been felt, and although ‘good work 


e'has been dong in several asylffms by enthusiastic workers, these 


rinvestigations havg Ifitherto been carried ouf at æ great disad- 
‘vantage, chiefly owing to the want of assistance on the part of 
-the governing bodies. So great hav® been these difficulties that 
‘in many asylums pathological science has been totally neglected. 
The task of electing a pathologist will not be an easy one. It 
is to be hoped the choice will fall on ong who has made his 
mark in all the various branches of ne@solggical science ; for 
“the study of cereBral disease is so bound up with, that of the 
~spinal cord and nerves, that a knowledge of cerebral pathology 
„must prove uselets if no®combined with a thorough mastery of 
tthe clinical phenomena of spinal and peripheral nervous 
‘diseases, of their lesions, and of the methods of clinical and 
experimental neurological investigation. : 


As might have been expected, the anti-vivisectionists, headed 
‘by the Lord Chief Justice of England, have memorialised the 
‘Viceroy of India and the members of the Executive and 
Legislative Councils. In this document the usual sentimental 
:arguments against vivisection are stated. Ifewith reference to 
the Indian Bill now under consideration for the regulation of 
vivisection experiments, it should be deemed advisable to legis- 
‘late on the,subject, the signatories suggest (a) that the higher 
animals, such as*horses, asses, mules, dogs, and cats, for which 
special certificates are granted in England, and also monkeys, 
‘should*be wholM exempted from experimentation ; (4) that it 
‘should be made essential to keep the animals under an anæs- 
thetic throughout the investigation; (c) that the use of curare 
should be entirely prohibited ; (2) that sit should be provided 
‘that one inspector at any rate shall be selected on account of his 
recognised humanity, not his scientific knowledge. The execu- 
tive committee of the Society for the Protection of Animals 
from Vivisection have also recently transmitted to the Viceroy 
-and the members of the Executive Council a protest against the 
„establishment of a’ Pasteur Institute in India. .They represent 
that similar institutes in Paris and elsewhere have so far failed 
to prevent deaths from the bites of dogs and other animals 
-alleged to be rabid, and that-256 persons have died in spite of 
‘the preventive treatment invented by M. Pasteur... It is also 
‘remarked tha® the Pasteur system involves and depends 
up@n, the cultivation and perpetuMtion of the malady of rabies in 
‘series after series df sentient animals, to their great misery and 
-suffering, but the benefits that mankind derives from it are 
naturally ignored. : 


DuRrING tHe ‘week ending the znd Mst. several depressions 
pasged across these islands, causing*gales on our northern coasts. 
In the rear of these disturbances northerly winds set in, with a 
great fall of tenfperature ; on the Ist and znd inst. the thermo- 
meter fell to 20°, or Yess, in nearly all parts. In Scotland the 
flowest readings were between 12° and 15°. But by Sunday, the 
3rd inst., the temperature rose rapidly in the north and west, 
-and subsequently the rise extended to the southern parts of the 


‘country. m 


THE Meteorologische Zeitschrift for November contains a 
‘paper on the frequency of halo phenomena, by G. Hellmann. 
Few text-Nooks have dealt with this subject, and those that 
‘have done so state that lunar halos are most frequent, an error 
‘which appearsto date from the time of Aristotle. Certainly 
the moon offers less opportunity for such phenomena. Prof, 
Hellfnann points out that only such ,observgtories as record 
-hgurly observations afford the necessary materials for giving a 
satisfactory gnswer to the questiog He has examined various 
_recordg and esbetially those of the Upsala observatory, the 


result being that the solar phenomena exceed the lunar by about - 


five to one, by far the most frequent halos being those of 22° 
etadius, The halps as well as mock-suns and mock-moons 
skow a distinct yearly perfod. The solar pheffomena are most 
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frequent froth April to June, and the unar shenomena are 
most frequent in the winter half-year,.being dependent on the 
length of the nights. These results are supported by observa- 
tions made in the United States? and also in Papan. e 
THE Pioneer Mail, of November 9, contains an article on the 
epast monsoon in éndia, based upon the officMl reports of rainfall 
between June r and October 15. Tifése reports show a 
generally satisfactory state of affair® about half the country 
having had excessive, and half deficient rainfall ; some regions 
which generally recefve only moderate rain ha@ an excessive 
amount, while those which usually receive an excessive amount 
had a relatively light fall. The causes which bring about this 
half-yearly reversal of the winds are of especial interest,eand 
offer a large field for study. Among the generally accepted 
theories, one attributes the origin of the rain-bearing current to 
the intense heating of the plains of Upper India, while another 
is that the chances of a good monsoon vary inversely with the 
amount of snow during the preceding winter. The writer 
thinks that these theories have failed in the present instance, 
while admitting that the distribution of heat and, under some 
circumst@nces, the snowfall exercise an influence on the 
monsoon, He sets up another theory, viz. that the monsoons 
are caused by the heated air of Asia rising up and overflowjng 
at a great height to°the southern hemisphere, where, it settles 
down and is impelled northward by its own energy and by 
pressure in the rear. A reference to the ‘‘ Memorandmm on 
the Snowfall, &c.” issued by the Meteorological Reporter on 
June 1 last, shows that the genéral forecast was to the effect 
that the rainfall might be deficient to a moderate extent in 
north-west India, and would very‘probably be at least normal 
in other parts, If any modification of the accepted theories be 
necessary, it will doubtless be shown by a study of the daily 
charts of the Indian monsoon area, to which we recently alluded,® 
and the publication of which began with the present year. 


One of the special objects in preparing these charts is to» 


elucidate the conditions which determine the advances, and 
variations in strength of the monsoon currens ° 


SoME interesting observations on the velocity at which crys- 
tallisation proceeds in £ super-cooled gsubstance are communi- 
cated by Mr. Moore to the curreht numba, of the Zeitschrift 
fiir Paysihalische Chemie The method of experiment resembles 
that originally used by Gernez. Thesubstance is contained ina 
carefully cleaned U-tube, made of thin glags, which is immersed ine 
a bath of liquid maintained at constant temperature, and which 
during an observation is kept open at both ends. When crys- 
tallisation sets in, in su®h a tube,~the line of demarcation be- 
tween solid and liquid can readily be followed by eye, and the 
time can easily be noted which is taken by the crystallisation to 
travel a definite distance down a limb of the U tube. Satis- 
factory observations cannot be taken when the crystallisation is 
rising in a limb of the tybe, owing: to tae disturbing effects of 
the thermal changes attending solidification. Experiments on 
acetic acid showed that at any temperature the velocity is uni- 
form, and is independent of the diameter of the tube, and obser- 
vations on acetic acid, phenol, and mixtures of phenol with water 
and with cresol, show that the velocity increases with the 
amount of ,super-cooling, and at a diminishing rate. For 
phenol it is *6 c.m. per sec, with 4°'4 super-cooling,an@2'9 c.m: 
with 15°°8 super-cooling. The addition of water and of cresol 
to phenol largely reduces both the velocity of crystallisation and 
the Pate ag which it increases with the amount of super-cooling. 
Several of the curves indicate a maximum velocity as the extent 
of super-cooling increases. Attempts to observe this maximum 
were renfered fruitless, howeve®, by the spontaneous crystal- 
lisation of the substances. e 


@ 
DIURNAL movements of the ground have been neticeğ at 
Santiago for some years, and_have usually been attributed to the 
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action of hgat upon*the Santa Lacia mountain. 
Nature, thé observatory has recently been removed to a plain at the 
south of the city, end Dr. Obré€ht, the director, has investigated 
the movements, It appears from his observations that from 
noon until nine o’qjock in the evening, the®grgund to the northe 
east is raised, and then gradually descends until seven o'clock 
on the following morning These curious variations sometimes 
attain an amplitude of 3” or 4”, There is also evidence that 
from July to September the ground to the north-east is continu- 
ously raised, hile from September to November, the part to 
the east of the observatory is @ontinuously elevated. The total 
amplitude of elevation is said tp be about 35”. 


: ðe 
MR. A, SIGSON, a professional photographer at Rybinsk, 


contributes an account of his method of obtaining photographs 
of snowflakes to the Journal of the Russian Physico-Chemical 
Society, He used a Zeiss microscope provided with an aplanatic 
lens and a long focus camera, This was placed near an attic 
window at a strong inclination to the horizon, The flakes were 
received on some rough cloth and transferred to a small net of 
cocoon fibres stuck on a card perforated in the midfle. This 
card was placed on the stage of the microscope, and the illumin- 
atjon was so arranged that half the field was uniformly illumin- 
ated, and, the other half shaded off. For an enlargement of 
fifteen times the exposure lasted two to five seconds, with plates 
suppligd by M. Sumiere. To avoid the melting of the flakes 
by the breath of the operator, the latter is obliged to breathe 
through a pipe bent backwards during the adjustment of the 
apparatus. 


‘ + 
Ix Bulletin No. 8 of the Geological and Natural History 
Survey of Minnesota, Dr. Andrew C. Lawson publishes two 
Papers of great importance for the systematic grouping of 
volcanic rocks in North Angerica. The first paper is on the 
t Anorthosytes of the Minnesota Coast of Lake Superior,” and 


“we is prefaced by a long note, written by Prof. Winchell, on ‘‘ The 


Norian of the North-West.” In this note Prof. Winchell gives 
up many of his préviously-formed ideas regarding the Minnesota 
rocks, in favour of the conclusions now obtained by Dr. Lawson, 
There occurs on the Mintesota coasts a rock almost wholly com- 
posed of a plagiqclase felspar'which had been included by Profs. 
Winchell and Irving in the Kewetniaw® or Cupriferous s@ries of 
volcanic lavas and sheets. For this rock, Dr. Lawson accepts the 
®name of ‘‘ Anorthosyte,” given by Prof. Adams to similar rocks 
in the Norian serie€ of Quebec; and the proves conclusively 
that it is*a Plutonic formation, solidified under deep-seated con- 
ditions, and exposed later during the long period of pre-Pale- 
ozoic erosion. On its,eroded surface the volcanic lavas of the 
Keweenian series were poured out, no rocks belonging to the 
Animikie serjgs being present in this area. The thickness 8f the 
Keweenian series had*been estimated by Prof. Irving at 20,000 
feet. Dr. Lawson is o® opinion that the series is comparatively 
thin, ranging from zero to a maximum of a few hundred feet. 
Special interest attaches to the hummocky—vroches moutonées— 
aspect of the old surfaces of the Anorthosyte rock at Beaver 
Bay, Carlton Peak, &c., as this is such a marked feature of the 
ancient erosion planes of Archean rocks in North America. 
Dr. Lawson compares the Anorthosytes of Minnesota with the 
Norian series of irruptive plagioclase rocks invading Archean 
gneisses in Quebec, but until there is sufficient evidence in 
favour of this correlation, he suggests that a local name of 
**Carltonian” be given to the Minnesota Anorthosytes, 


THE second paper in the same Bulletin, by Dr. Lawson, is 
entitled ‘* The Laccolitic Sillse@f the North-West Coast of Lake 
Superior.” HKxtensive trap-sheets are in this region associated 
with the Animikie and®Nipigon groups of sedimentary rocks, and 
havé up*to this time been described as contemporaneous flows. 
Mr. Ingall had observed the intrusive nature of some of these 
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so-called flows, byt drew ‘no’ farther conclusions. Dr. Lawson” 
now advanés the view that -‘‘there are n& contemptraneous 
volcanic rocks in the Anigikie EP and that the trapesheets 

are all intrusive sin their origin, and are of the nature of 
laccolitic sills.” He supports this view by weighty evidence, 

such as the simplicity-of the trap-sheets, their regujarity and 

persistence over witle areas, the passage of thick sheets from 

the Animikie sertes*fito the higher horizgns of Keweenian. 
strata, the absence of pyroclastic rocks, the alteration of the 

rocks above and below the intruded sheets, and the direct con- 

tinuity of the ‘‘trap-sheets” with dykes of the same intrusive 

rock. The ‘‘trap-sheets” occur as laccolitic sills both in the 

Animikie gnd Keweenian series, and are therefore later than 

these. Dr. Lawson thinks they may belong to the great series.. 
of trap-rocks intruded in the Silurian rocks of Qugbec, but callse 
them for the present ‘‘ Logan Sills,” in honour of the late Sir 

William E. Logan. - 


IT is well known that electric currents may be produced by 
heating a single metal, if there be any variation in temper, or if 
the distribution of heat be very irregular, and the changes of 
temperature abrupt. Mr. W. H. Steele has mede some experi- 
ments on these effects, in the Physical Laboratory of Melbourne 
University (Sczence, No. 562), A sensitive galvanometer put 
in circuit with a piece of iron wire showed a @urrent when the 
wire was simply warmed with the fingers. This was the only 
metal which gave a current when at a temperature below © 
100° C. Altogether twelve different metals and four alloys 
were examined, and the effect noticedin each of them. In order 
to raise the wires to a high temperature without fusing them,. 
they were passed through clay tubes (stems of tobacco-pipes), 
and, in the case of metals having low melting-points, the tube 
was completely filled with the metal, The highest electro- 
motive force obtained from irén was 0'002 volt ; 0°3 volt was 
observed with six different metals—lead, copper, gold, tin, zinc, 
and antimony; while with others, eg. silver and aluminium, 
the effect was exceedingly small. In the case of lead, the effect 
showed no sign of ceasing after the metal had been heated 
for half a day. Gold gave the highest effett, as’ much as. 
half a volt being observed. ® Mr. Steele remarks that’,these’ 
phenomena are generally quite sufffcient “to mask the ordi- | 
nary thermo-electric effect at a red heat, and that thermo- ` 
electric tables are consequently not trustworthy for’ high 
temperatures. © "oe a 


THE current number of the Comptes Rendus contains a note, by 
M. Ch. André, on the variation of the electriœstate of the high’ 
regions of the atmosphere in fine weather. ‘During a previous. 
attempt to investigate this point, the author unfortunately met. 
with an accident which has prevented him personally making 
apy more observations ; the measurements contained in this. 
note have, however, been made under his direction. At oppo- 
site corners of the car of the balloon were fixed two cylindrical 
reservoirs, filled with distilled water, and insulated on plates of. 
sulphur. To the base of each of these vessels an $ndia-rubber 
tube, about zo metres long, was attached, each tube having a. 
small jet at its end. When the balloon had come to rest at any 
desired height, the difference bf potential existing between two- 
points, at a known vertical distanee, was determined by means. 
of an electrom@ter (Efner’s pattern) connécted metallically- 
with the water reservoir. Thise difference of - potentifl, 
the distance being kept c&astant, gave @m gme&sure of the 
strength of the electrical field. As q result of two series of ob- 
servations, the author considers that if fine weather the strength 
of the electrical field does not increase with the altitude, but js. 
the same at a given instant at any point along the samé 
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* IN a’ paper “commiinicated to the: Reale Accademia delle 
Seienze,“Torino, Signor Garbasso gives an accoun® of his ex- 
periments on thè reflection of electrįcal waves. The author 
:allows the waves given out by a Hertz oscillater to fall upon a 
mirror consisting of a wooden plank 175 c.m. long and 125 
cm., broad; over which were stretched’a large number (168) 
of parallel rectilinear resonators: These: res$nators: ‘were with- 
out spark-gaps, and consisted of wires 20¢ m” long with metal 
discs, 3'8 c.m. in diameter, fixed at either end. When gnother 
resonator, having,a spark; gap, is placed so that the radiation 
reflected from this mirror falls upon it, bright sparks are pro- 
duced, as has been shown -by Trouton and others, when its 
length is parallel to the wires on the reflector, while sno sparks 
are produced when it is at right angles to these wires. What 
seems curious, @owever, is that the radiation reflected, although 
it has such a large wave-length compared with the dimensions 
of the mirror, is not scattered but if regularly. reflected. 


In No. 5, vol, xii, of the Zeitschrift fiig Physikalische 
‘Chemie, Mr. Harry C. Jones gives an account of an additional 
series of observations on the freezing-points of dilute aqueous 
solutions. . The most dilute solutions employed were in general 
about -odt—-nor@al. Of the inorganic substances examined 
ammofiia exhibited the most striking behaviour. Although the 
‘bases petash andgoda like hydrochloric and nitric acid seem to 
be almost entirely dissociated into ions, ammonia is only dis- 
‘Sociated to the extent of some twenty per cent. Phosphoric 
acid apparently dissociates into the two ions H and HPO, 
and in the most dilute solutions is less dissociated than sulphuric 
acid, which in turn is less dissociated than the monobasic acids. 
The extent of the dissociation thus obtained agreed, in the 
main, with that deduced from Kohlrausch’s observations on the 
electric conductivity of the solutions. The organic substances 
examined gave. qnité unexpected results, Cane-sugar, dextrose, 
urea, phenol, and ethyl and propyl alcohols, which, according to 
the new theory, cannot undergo electrolytic dissociation, be- 
haved in all cases in the most dilute solutions as if they were 
really dissociated, and gave molecular lowerings of the freezing- 
point which were much higher than the calculated value, 
Indegd, if one supposes for the gioment that cane-sugar can 
dissoci&te into two iqns, the observations on the freezing-point 
of its aqueous solutions, when treated as in the case of anelec- 
trolyte, would indicate that twenty-seven, per cent. of the sugar 
ds ' dissociated, e 2 aù amount greater than that found for 
ammonia. With rise in concentration thé molecular lowering 
for al the organic substances diminishes, in some cases reach- 
ing a minimum and then increasing, or, as in the case of urea 
and the two alcohéls, remaining constant. This constant mini- 
mum value of the molecular lowering agrees closely with the 
theoretical number. The explanation of these remarkable re- 
sults from the standpoint of the new theory will be awaited 
with interest. s 


THE marked increase in the vitality of the choler bacillus in 
artificial culture media induced by adding larger than usual pro- 
portions of selt to the latter, was drawn attention to in these notes 
on August 24, in connection with the saline condition of the river 
Elbe at the intake of the Hamburg water-works during the 
great cholera epidemic, In a subsetjuent note, on September 28, 
it was,pointed out how this property of the cholera organism 
had:been taken advantage of by Koch*and otffers in devising 
methods for the separate identification of this vibrio in water in 
the presence & othes harmless sapr8phytic bacteria. Of extreme 
interest, Therefore, are the experiments of DreM. N. Gamaleia, 
contained in a short paper,™‘ Du cholera virulent et épidémique,” 


coptributed to the Comptes Rendus, No. 5, 1893, p. 285. This, 


investigator states tRat he was able to increase the virulence of 


othe, cholera organism by cultivating it in media containing from 
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3, 4, upto 5 per cent. of commo salt. Nov were these results 
confined to one particular cultivation of the cholera bacillus, but 
were also derived with cholera cifltures obtained from numerous 
different sources, On inoculating these salt-cultfires of choléra 
worios into pigeons and guinea-pigs, symptqms of septicsemia 
developed, invading th@ blood and all the jissues. If one drop 
of the blood of these infected animals was taken and inoculated 
into others, the malady was transmitted. These observations 
support the theory that the unusual saline condition of the 
Elbe may have assisted in supplying the condftions which 
so greatly favoured the vitality-@nd virulence of the.cholera 
bacillus during the Hamburg epidemic. 

' “THe last two numbers of the Botanische Zeitung, published” on 
November 1, are devoted to a memoir by E. Crato, ** Mor-, 
phologische und mikrochemische Untersuchungen ueber die 
Physoden.” This memoir is stated to be an ‘‘ Arbeit ” 
on under the direct guidance of Prof. Pr. Reinke, at the 
University of Kiel, and the following is from the summary given 
by the author :—There lies at the basis of the vegetable cell a 
system of delicate lamella® arranged in such a way as to form a 
foam-like mass (Lamellensystem, Geriistsubstanz). In those 
plants where the point has been carefully investigated, these 
lamellae do not give the ordinary Proteid reactions, The spaces 
enclosed by the lamell contain a clear, watery, slightly re- 
fractive fluid (Kammerfiiissigkeit), whereto belogg both cell-sap 
as well as enchylema. In these lamelle there glide about, 
apparently at will, minute, refractive, bladder-like formations 
(physodes, to which the greater part of the microsomes belong),. 
swelling out the lamelle where tlitey occur. 
certainly ‘form readily transportable vehicles of chemical sub- 
stances for the plant. In the brown Algæ these physodes con- 
tain substances similar to phenol. In all the Algze which were 
investigated, the Laminaria excep&d (their investigation is not 
complete), phloroglucin was found. Further, it would appear 
that these phenol-like substances are used up for the formation 
of the lamellar substance (plasma, &c),. a e s 


Major J. W. Powe v’s eighth annual report, as Director of 
the U.S. Bureau of Ethnelogy, is a splendid addition to ethno- 
logical literature. In the first parteof ie yolume the plans and 
operatigns of the Bureau gre described, a rie? account being 
given of the many investigations carried on during the fiscal year 
1886-87 by the twenty-five assistaats. 


tained in the volume age: ‘‘A Study of Pueblo Architecture, 


'Tusayan and Cikola,” by Mr. Victor Mindeleff, andg‘‘ Cere- 


monial of Hasjelti Dailjis@and Mythical Sand Painting of the 
Navajo Indians,” by Mr. James Stevenson, this being his last 
official work before his death in 1888. IR these papers ‘‘the 
prehigtoric archxology of the Pueblos in the special department 
of architecture is the most prominent single subj€ct presented 
and discussed; but the papers also inglude studies of the 
history, mythology, and sociology of that people, as well as of 
their neighbours and hereditary enemies, the Navajo.” All 
these correlated studies are set forth in detail, and are profusely 
illustrated. Mr. Mindeleff’s study relates to the ruins and in- 
habited towns found over a large territory in the interior south- 
western parts ofthe United States. His research leads him to 
conclude that*there is no need for the hypothesis of an extinct 
race with dense population and high civilisation to account for 
the conditions actually existing in North America before the 
Eurapean discovery. Mr. Stevenson’s paper is most interesting, 
and it has*the advantage of being a statement of facts actually 
witnessed by the deceased author. Translations of six of the 
Navajo mgths are also presentedg some of which elucidate parts 
of the ceremony forming the main title of. hisgpaper. The 
whole work has been excellently done, And our onlyeregret is 
that there should have been a delay of six years in its “publica. 
tion. 
e e 
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Durincthe summers of 189f and 1892 Mr. W. P. Hay took | meteorology, &c.;,in their proper geographical position. There® 


‘the opportunity, while visiting,the caves of Southern Indiana, 
to @bserve the habits of the blind crayfish, Cantbarus pellucidus. 
In some of the caverns, aS at Shiloh’ Cave, the crayfish were 
-extremely abundat. When observed ig 2n endisturbed statep 
they were found refting quietly in some shallow part of the 
underground streams orf the clay banks. They lay with all 
‘their legs extended, and their long antennz gently waving about 
to and fro. gfhey were egsier caught By the hand suddenly 
seizing them thqn with a net. Noise did not seem to affect 
them. When first taken out of the water they were of a transs 
lucent pinkish white colour, with thelimentary track showing 
through asa blue body, but they soon lost these hues. The 
variation in the general spininess is very great. As a rule, the 
farther north the specimens were taken the smoother they 
were. At Mayfield’s Cave, in Monroe County, a variety was 
found entirely without spines; this is described and figured as 
‘4 sub-species. (Proc, U.S. Nat. Museum, No. 935, 1893.) 


In Wundt, Philosophische Studica, ix. Bd., 1 Heft., Herr 
Bruno Kämpfe brings together all the values of the integral for 


the probable error, z.¢. 
e 


20 ae A J 
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which, gives the whole number of errors, both positive and 
negative, whose numerical magnitude falls between the given 
dimits. The number of errors between any two given limits 
will be found by taking the difference between the tabular 
numbers corresponding to tlfese limits. Since the total number 
of errors is taken as unity in the table, the required ‘number of 
errors in any particular case is to be found by multiplying the 
@tabular numbers of the actual number of observations. Thus, to 
take an example, if there wéfe 1000 observations, and we wish 


A, to employ the limits o'o and o'5, then looking in the column 


giving the values of y, we find against them the numbers 
078000 and o*5e05, which when subtracted cfrom one another, 
and multiplied by 1000 give §20°5 or 520 errors. If the limits 
had been 1°5 and 2’0,then we showld have found the corre- 
sponding values o°9661 and 0°9953, which} subtracted give 
0'0292, and multiplied by 1000 gjve 29, ¿.e. 29 errors that lie be- 
tween these limits out of 1000 observations. This table is 
published also as a separatabdruck by Wilhelm Engelmann, 
Leipzig, which is in £ more useful form, for computation. The 
values af y can be read directly to three placeg of decimals. 


WE have received a report of the meteorological observations 
made during 1892 at the Royal Alfred Observatory, Mauritius. 


THE new issue of Mr. Edward Stanford’s compendigm of 
geography afd travel includes a revised and partly rewritten 
edition of ‘ Australagia.”” Under this title Dr. A. R. Wal- 
dace’s excellent description of Australia and New Zealand has 
‘been published, and a second volume, embracing Malaysia 
and the Pacific Archipelagoese by Dr. F. H. H., Guillemard, 
is in preparation. 


MM. J. B. BAILLIÈRE eT Fits have added to their library 
of contemporary science a volume entitled e'f Pêches et 
Chasses Zoologiques,” by the Marquis of Folin. The book is 
well illustrated, and, though much of the matter it contains is 
only of local interest, a large portion will be read-with profit by 
students of natural history. e ° 


Tr is very doubtful whether any useful purpose is served by 
the issue, from Mr. Edward gianford’s, of the serigg of maps 
edited by Captain A. Staggemeier, of Copenhagen. The maps 
show vegy little exceym the configuration of the land surfaces, 
the edifor’s idea being that they will be of service to physical 
geographers for flacing observed facts of natural history, 
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are five map& in the portfolio before us, two Showing: tl€ Polar 
regions down to 30°, and three the zone between 45° of Worth 
and South latitude, on Mercator’s projection ; hence the zones 
between latitudes 30° and 45° are represented on both, projec- 
tions. It is intended to issue other maps on a lagger scale, 
the whole series to Comprise twenty-five plates, which will be 
published in six pts.’ nö 

Ir is tncòuraging to learn, from the forty-first annual report 
of the working of the Manchester Public Free Libraries, that 
during thè year 1892-93, 77,878 volumes dealing with science 
and art were issued from the reference library, and 67,456 were 
referred tofin the readiag-room. The total number of books 
issued to borrowers by the nine branch libraries was 872,655, 
of which 45,526 are classified under science an@ art. Of the? 
100,123 volumes consulted in the reading-rooms of the branch 
libraries, 7869 were on science and art subjects. The record is 
a good one ; but if the committee were to classify science separ- 
ately from art, we should be better able to estimate from the 
figures the growth of interest in natural knowledge. «1 


Dr. ARTHUR GAMGEE has just completed the segond volume 
of his text-book on the Physiological Chemisfry of the Animal 
Body, upon which he has been engaged for some years. ° Like 
the first volume, it constitutes an independe@t and c®mplete 
treatise, dealing with the physiological chemistry of the digestive 
processes, It has been the author’s aim to give the reader a 
very full and, so far as possible, independent account of the 
state of knowledge on the subjects discussed.’ Messrs. 
Macmillan and Co. will publish the volume immediately. 

Messrs. MACMILLAN AND Co. are also about to publish a 
revised and enlarged edition of ‘*‘ Elementary Lessons in Steam 
Machinery and the Marine Steam Engine,” by Messrs. Lang- 
maid and Gaisford, Instructors on H.M.S. Britannia. It will 
be followed by other works constituting a Britannia Science 
Series. Among those already in hand may be mentioned 
“í Physics for School Use,” by Mr. F. R., Barrett, Mr. A. E. 


Gibson, Rev. J. C. P. Aldous, and others; a ‘* Physics Note- 


Book,” by Messrs. Gibson and Aldous; ‘‘ Ttigonometry for 
Practical Men,” by Mr. W® W. Lane; and” ‘* Geomperical 
Drawing, Perspective, and Mechanscal Drawing,” by Mr. J. 
H. Spanton. 


6 

THE additions to the Zoologigal Society’s Gardens during 
the past week inclu€&e a Mozambique Monkey ( Certopithecus 
pygerythrus, 8) a Sykes’s Monkey (Cercopithecus albigularés, 8) 
a Bell’s Cinixys (Ciszixys belliana) from East Africa, presented 
by Mr. T. E. C. Remington ; a Red Tiger Gat (/¢/4s chryso- 
thrix) from the Gold Coast, West Africa, presented by Mr. 
William Adams; a Common Otter (Zutra vulgaris) from YorR- 
shire, presented by Mr. C. B. C. de Wit; a Herring Gull 
(<arus argentatus) British, presented by Mr. J. G. Goodchild ; 
a Northern Mocking Bird (Mimus polyglotius) from North 
America, presented by Miss Dorothy Williams; a Viperine 
Snake (Zvropidouolus viperinius) European, presented by Miss 
Ffennell; five Barbary Partridges (Caccadis petrosaf from North 
Africa, deposited. 
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OUR ASTRONOMICAL COLUMN. -«¢ 


Taz VARIATION Ôr LATITUDE.—In the A stronomigal 
Fournal, No. 19 (November 14), Prof. S. C. Chandler gives 
the eighth of the important @eries of articles ghat®he has been 
contributing on the variation of latitude. The special pfrt of the 
subject which is referred to deals*with the direction of the 
rotation of the pole and is accompanied by an explicit demon- 
stration which includes all the data bearing ypon it. Owing %ọ 
the insufficient extent of series of @bsefvations in widely dif- 


ferent longitudes to furnish independent values of the constants e 
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* for both terms of the variation, Prof. Chandler has thought 
well téteombine sfort series made in nearly the sam® longitudes, 
and go deduced fourteen determinations of the numerical equa- 
tions for the latitude variation, ¢Redifting the values so obtained 
to a common epoch, he found that the yalues of the observed 
Julian date when the latitude would be a minimum, or when the 
pole of figure would pass the meridian of the respective stations 
by virtue of the fourteen months’ revolutiofi alone, and of the 
sun’s longitude on the observed date whefi¢he same phase would 
occur by virtue “of the annual term alone, both decreased 
from Pulkowa ¢owards Madison showing that the dir&ction of 
the rotations in, goth the elements was from west to east. In 
the latter part of the article Prof. Chandler refers not only to our 
knowledge.of the general law of latitude variation, but to the 
accuracy of the necessary constants which afford us a means of 
predicting the immediate future course. The minifnum of the 
.curveof April, 1893, will be followed by an interval of nearly 

* two years, arsi will be marked by very slight fluctuations, so 
that from the maximum of October, 1893, to that of August, 
1895, orfrom minimum April, 1893, to that near the beginning 
of 1895, ‘‘there will apparently be but a single decidedly 
marked period of, say 20-22 months,” the totgl range amount- 
ing to o”*10 as against 0’°56 which prevailed in 1889 and 1892. 
In May, 1896, the same dimensions as in 1889 will be again 
attained, and the variation from that time forward to 1898 it 
will be in gull play withthe range of o”'5 or o”'6, a period of 
nearly 390 days Which prevailed between 1889 and 1892. In 
§ 2 of the article Prof. Chandler adds a few words as to the 
realitygof these movements of the earth’s axis as against the 
motions being: ‘‘ merely misinterpretations of the observed 
phenomena” or an illusory effect of instrumental error due to 
the influence of temperature. Those of our readers who are 
still sceptical on the subject will learn that the observed law of 
latitude variation includes two terms, one with a period of 
fourteen months, and another with twelve months, making the 
phases come in very different relations to conditions of tem- 
perature dependent on season, an argument greatly against 
that brought forward by temperature-variation believers. 


METEOR SHOWER FOR DECEMBER.—Nov news is yet to hand 
with regard to the Biela meteors, but we hope soon to receive ac- 
counts of the display which will give us some idea of the quantity 
and also of the date of reaching their maximum. The following 
meteor radiant-points are given by Mr. Denning for the ensuing 
month, that for the roth lying approximately close to p Gemini 
in a prolongation of 8 and p Gemini, and being defined as a 
** most brillian®shower.”’ 


Date.” Radiant. ® Meteors. 
’ ë % 
Dec. 8 145 + 7 «.. Swift; streaks 
8 208 #71 ... Rather swift 
. We ‘108 + 33 eowilt ; short 
24 218 + 36 Swift; streaks 
'- 25 98 + 3I Very slow 


REFRACTION TABLES,—~We have received a small pamphlet 
extractell from “the Mitheilungen aus der Deutschen Schutz- 
gebieten, Bd. vi., Heft 4, containing refraction tables computed 
by Dr. L. Ambronn, of the Göttingen observatory, These 
tables are not intended for such accurate values as are required 
in observatories with fixed instruments, but are Intended to be 
used by those, who having made astronomical observations, 
wish to compute them on the spot, using approximate formule. 
Travellers, especially, will find these tables very useful for 
wide ranges, both as regards temperature and barometer argu- 
ments. he fables are based on Besselľs refraction- 
table formula, and by slightly combining the first two terms, 
which is no other than the mean refraction, and eliminating the 
term /og T by reducing the height of the barometer to o°C 
becomes, employing the usual notation ; 


> log refraction=log a tan z + A Jog By é A logy 


refraction =a tarf®z x Bo’, RP ees a 4 


To make the tofrection for the mean refraction additive, the 
expression can be put in the form: 3 
refraction =[a fan z + a tan z (y* —1)] Bê 
&able II, gives the expression for the second term in the 
brackets using the mefn refraction {a tan z) and the air tem- 
e pgrature (y) as arguments. For the barometer correction, if 
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a tan z reptesent the mean refrfction corrected for temperature 
then in equation (1) we may omit y and write 
refraction =(atan z) x Byte 
or, réfraction (a tan) x (a tan z) [B£ -— 1] 
elhe second term,isetaken direct from TahJe III. using the 
the mean refraction (cdétrected for temperature) and the height 
of the barometer as arguments. . : 

To obtain the true refraction then, 8ne simply (1) finds the 
mean refraction for the given zenith distance ; (2) adds then the 
correction for temperd@ure, and with this corrected mean refrac- 
tion as argument ; (3) adds ‘the corresponding correction for the 
height of the barometer. Accuraty up to less than half a second 
of arc can be obtained. ` 
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GEOGRAPHICAL NOTES. 


THE friends of the late Emin Pasha, at the suggestion of Dr. 
Schweinfurth, have resolved to collect subscriptions for 2 
memorial to commemorate his long labours in Africa as a 
naturalist, traveller, and administrator. There must be many. 
in this country anxious to have a share in such a tribute, and we 
shall shorély be able to’intimate where subscriptions should be 
sent. The present proposal is to erect a monument in the 
Silesian town of Neisse. 


By the death of Nr. A. L. Byuce, at Edinburgh last week, 
the cause of geography and civilisation in, Africa kas lost a 
wealthy and judicious promoter. Mr. Bruce, who married as 
his second wife a daughter of Dr. Livingstone was'a digector 
and one of the founders of the Imperial British East Africa. 
Company. He was a devoted friend and warm supporter of 
Mr. H. M. Stanley, and took a leading position in organising 
and supporting the Emin Relief Expedition. Mr. Bruce was 
the originator of the Royal Scottish Geographical Society, of 
which he acted as treasurer, and in the prosperity of which 
he took the keenest interest to the last. . 


GUILIO GRABLOVITz has published as a pamphlet a paper on œ 


tidal phenomena in the Mediterramean, read at the Italan Geo- 
graphical Congress, and entitled ‘‘ Sulla Osservazioni Mareo- 
grafiche in Italia e specialmente su quelle fatte ad Ischia.” The 
work done with recording mareographs is of considerable 


importance and several diagrams are given, showing the tidal. 


range and its fluctuations.. The mean rise of the water was II 
centimetres at San Remo, 24 at Genoa, 12 in the North of 
Sardinia, from 15 to 22 along the west coast of Italy as far as 
Ischia, 30 in the Lipari Islands, Wut only skem 2 to 13 round 


‘Sicily.¢ In the Adriatic the range increased from 9 centimetres 


at Brindisi to 48 at Venice, which was the only station 
showing a range greater thang one foot. The curves are 
recorded on a large scale, the ripples of te calm water in which 
the mareograph worked? bearing a compar&tively large ratio'to 
the total tidal arfiplitude. me 


Mont IsERAN, in the eastern Alps, is, or rather was, one of 
the most remarkable mountains on the map of Europe, where 
it flourished long, although without any physical representative 
on tke mountain-range itself. M. Henri Ferrand, in an enter- 
taining little brochure relates its story, showing how it had come 
to be an accepted belief amongst cartogr@phers that the river 
Isére had its source ina MontIseran. Fhe mountain was fixed 
in latitude, longitude, and altitude by an Italian surveyor im 
1809 ; but in the fifties, when Alpine climbing became fashion- 
able, the discovery was made bẹ climbers that no one in the 
neighbourhood could point out Mont Iseran. There was a col 
of that name, but no peak. An exhaustive French survey con- 
clusively proved that the summit so long honoured on all maps 
had no real existence, and M. Ferrand tells the whole amusing 
history remarkably weli as a lesson of the value of meuntain- 
climbing, even to scientific topography. 

THE telegraphic cable opened last month from Zanzibar to 


Mauwitius and Seychelles is an important link in the cable net- 
work whith is gradually encompassing the globe. 


—- 


THE*ANNIVERSARY*MEETING OF THE 
ROYAL SOCIETY. «& 


TEE anniversary meeting of the Royal Society wa$ held in 
the apartments of the Society at Burlington Hobse, 
on St. Andrew’s Day, November 30, The auditors of the 
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treasurer’s accounts having presented their report, the secretary 
read the list of. Fellows elected and deceased since the . last 
anniversary. The Society haglost eleven fellows on the home 
dis, and two fgrefgn members, as follows :— 


Henry Tibbats Stainton, December 2, 1892, aged 70. e 
Sir Richard Owen, December 18, 189%, aged 8g. : 
Dr. James Jago, fae 18, 1892, aged 77. 
«+ Henry Francis Blanfofd, January 23, 1893, aged 58. 
Thomas William Fletcher, February 1, 1893, aged 84.. 
Edward Walker, March 2, 1893, aged@3. 
Alphonse fe Candolle, March 28, 1893, aged 87, 
ony Edward Stanley, @arl of Derby, April 21, 1893, 
aged 67, 
- Ernest Edward Kummer, May 14, 6893, aged 84. . F 
Rev. Charles Pritchard, May 28, 1893, aged 85. 
Dr. John Rae, July 22, 1893, aged 8o. 
Thomas Hawksley, September 23, 1893, aged 86. 
Sir‘Andrew Clark, Bart., November 6, 1893, aged 67. 


+ 

The Society next proceeded to elect the officers and council 
for the ensuing year. A list of those selected for election was 
given in NATURE, November 9. 

Lord Kelvin, the President, then dlivered his addyess, After 
briefly referring to the work-of the Standing Committees, he con- 
tinued as follows :— 

e Not the least important of the scientific events of the year is 
the publication, in the original’ German and in an English trans- 
lation by Prof. D¢ E. Jones, of a collection of Hertz’s papers 
describing the researches by which -he was led up to the 
expertmental demonstration of magnetic waves. For this work 
the Rumford Medal of the Royal Society was delivered to Prof. 
Hertz three years ago by my predecessor, Sir George Stokes. 
To fully appreciate the book now given to the world, we must 
carry our minds back to the early days of the Royal Society, 
when Newton's ideas regarding the forces which he saw to be 
implied in Kepler’s laws of the motions of the planets and of 
the moon were frequent subjects of discussion at its regular 
meetings, and at perhaps even more important non-official con- 
ferences among its Fellows. 

In 1684 the senior secretary of the Royal Society, Dr. Halley, 
went to Cambridge to consult Mr.. Newton on the subject of 

e production of the elliptic motion of the planets by a central 
forte,/ and on Dacember 10 of that year he announced to the 
Royal Society that he ‘fhad seen Mr. Newton’s book, ‘De 
Motu Corporum.’” Some time later,»Halley was requested to 
“remind Mr. Newton ot his promise to enter an account of his 
discoveries in the PeBister of the Society,” with the result that 
the great work ‘‘ Philosophize Natural# Principia Mathertatica” 
was dedicated to the Royal Society, was actually presented in 
manuscript, and was commurficated at an ordinary meeting of 
the Society on April 28, 1686, by Dm Vincent. In acknow. 
lédgment, it was ordered ‘“‘ that a letter of thanks be written 
to Mr. Newton, and that the printing.of his book be referred to 
the consideration of the council; and ‘that in the meantime the 
book be put into the hands of Mr. Halley, to make a report 
thereof to the council.” On May 19 following, the Society 
resolved that ‘Mr. Newton’s ‘ Philosophie Naturalis Pringipia 
Mathematica be printed forthwith in quarto, in a fair letter ; 
and that a letter be written to him to signify the Society’s 
resolution, and to desi his opinion ag to the volume, cuts, &c.” 
An exceedingly interesting letter was accordingly written to 
Newton by Halley, dated London, May 22, 1686, which we 
find printed in full in Weld’s ‘History of the Royal Society” 
(vol. i. pp. 308-309). But the council knew more than the 
Royal Society at large of its power to do what it wished to do. 
Biology was much to the front then, as now, and the publication 
of Willughby’s book, ‘‘ De Historia Piscium,” had exhausted 
the Soctety’s finances to such an extent that the salaries even of 
its officers were in arrears, Accordingly, at the council meet- 
ing of June 2, it was ordered that “Mr. Newton’s book be 
printed, and that Mr. Halley undertake the business of look- 
ing, after it, and printing it at his own charge, which hæ engaged 

o do. 

_ It seems that at that time the office of treasurer must have been 
im abeyance ; but with suche senior secretary as I®r, Halley 
‘there was no peed for a treasurer. 

Halley, having accapted copies of Willughby’s book, which 
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1 Whewell’s ** Histoyy of the Inductive Sciences,” vol, ii. p. 77. 


e NO. 1258, VOL. 49] 


+ NATURE el ` 


135° 


Ed 

had been offered to him -in Heu @f payment of arfears of Salaryte 
due to him, cheerfully undertook the printing pf the “Principia ” 
-at his own expense, and entered instantly on the duty of editirfg 
it with admirable zeal gnd gnergy, involving, as it dal, ex- 
postulations, arguments, and entreaties to Newton not to cut 
out large parts of the work which he wished to suppress? as 
being too slight and popular, and as being possibly Mable to 
provoke questions gf priority. It was well said by Rigaud, in 
his ‘Essay on the first publication of the Principia,” that 
“ under the circufffsfances it is hardly possiblg to form a sufficient 
estimatg ofethe immense obligation which the world owes in this 
respect to Halley, without whose great zeal, able management, 
unwearied perseverance, scientific atta@@ament® and disinterested 
generosity the ‘Principia’ might never have been published.” 3 
Those who know how much worse than “‘ law’s delays” are the 
troubles, gares, and labour involved in bringing through the 
press a book on any scientific subject at the present day will 
admire Halley’s success in getting the ‘‘ Principia” published, 
within about a year alter the task was committed to him, by the 
Royal Society two hundred years ago. © © 7 8 Ut, 

When Newton’s theory of univérsal gravitation “was ‘thus 
made known to the world Descartes’ Vortices,‘an invention 
supposed to be a considerable improvement on the older 
invention of crystal cycles and epi-cycles from which it was 
evolved, was generally ‘accepted, and seems’:to have been re- 
garded as quite satisfactory by nearly all the philosophers of 
the day. oie oe 

The idea that the sun pulls Jupiter, and Jupiter pulls back 
against the sun with equal forcé, and that the sun, earth, Moon, 
and planets all act on one another with mutual attractions, 
seemed to violate the supposed philosophic principle that matter 
cannot act whereitis not. Descartes’ doctrine died hard among 
the mathematicians and philosophers of continental Europe ; 
and for the first quarter of last century’ belief in universal 
gravitation was an insularity of our countrymen. 

Voltaire, during a visit which he made to England in 1727, 
wrote: ‘ʻA Frenchman who arrives in London finds a great 
alteration in philosophy, as in other things. .He left the world 
full ; he finds it empty. At Paris you see the universe composed 
of vortices of subtle matter ; at London we seemothing of the 
kind. With you it is the pressure of the moon which causes the 
tides of the sea; in England it is the sea which gravitates 
towards the moon... . You will observe also that the sun, 
which in France has nothing to do with the business, here comes 
in for a quarter of it. Among you Cartesians all is done by 
impulsion : with the Newtonians it is done by an attraction of 
which we know the cause no better.”4 Indeed¢ the Newtonian 
opinions had scarcely any disciples in Frané@e Ml Voltairg as- 
serted their claims on his return from England in 1728. Till 
then, as he himself says, there were fot twenty Newtonians out 
of England.’ e 

In the second quarter of the century sentiment and opinion in 
France, Germany, Switzerland, ‘and Italy expesienced a great 
change. “The mathematical prize questions proposed by the 
French Academy naturally. brought the two sets of opimions 
into conflict.” A Cartesian memoir of John Bernoulli was the 
one which gained the prize in 1730. It not @nfrequently hap- 
pened that the Academy, as if desirous éo show its impartiality, 


1 It is recorded in the Minutes of Council that the arrears of salary due 
to Hooke and Halley were resolved to be paid by copies of Willughby’s 
work. Halley appears to have assented to this unusual proposition, but 
Hooke wisely “desired six months’ time to consider of the acceptance of 
such payment.” . . 

The public#tion of the ‘‘ Historia Piscium,” in an edition of 500 copies, 
cost the Society £400. Itis worthy of remark, as illustrative of the small 
sale which scientific books met with in England at this period, that, a con- 
siderable time after the publication of Willughby’s work, Halley was 
ordered by the Council to endeavour to effect a sale of several copies with 
a bookseller at Amsterdam, as appears in a letter from Halley requesting 
Boyle, then at Rotterdam, to do all in his power to give publicity to the 
book. When the Society resolved on Halley’s undertaking to measure a 
degree of the earth, it was voted that ‘‘he be given 450 or fifty ‘ Books of 
Fishes.’” (Weld’s " History of the Royal Society,” vol. i. p. 310.) 

2 “The third [book] I now design to suppress. Philosophy is such an 
impertinently litigfous lady®that a man had as good be engaged in lawsuits 
as have to do with her. [ found it so formerly, and now Iam no soqper 
come near her again but she gives me warfing. The first two books with- 
out the third will not so well bear@he title of ‘ Philogo hizeNaturalis Prin- 
cipia Mathematica,’ and therefore I have altered it to this, De Motu 
Corporum Libri duo’? but, upon second thoughts, I retain the former title. 
*T will help the sale of the book, which I oughtgnot to diminish now ’tis yours.” 
({bid., pe 311.) 

3 Ibid., p. 310. 7 e 

4 Whewell’s “ History of the Inductive Gcienges,® vol, ii. pp. 202-203. ® 

5 Thid., vol. ii. p.?201. 8 —- 
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æ divided the prize between Caftesians and Newtonians. Thus, 
in 173¢, the quesgion being the cause of the®inclipation of the 
érbits of the planets, the prize was shared, between John Ber- 
noull® whose memoir was foupded gon the system of vortices, 
and his son Daniel, who was a Newtoniam The last act of 
homage of this kind to the Cartesian system was performed in 
1740, When the prize on the question of the tides was distributed 
between Daniel Bernoulli, Euler, Maclauyin, and Cavallieri ; 
the last of whom had tried to amend and patch up the Cartesian 
hypothesis ‘on this gubject.? sins 
On February 4, 1744, Daniel Bernoulli wrote as follows to 
Euler: “ Uebrigens glaube ich, dass der Aether sowohi gravis 
wersus solem, al@die L@t versus terram sey, und kann Ihnen 
night bergen, dass ich iber diese Puncte ein völliger New- 
tonianer bin, vnd verwundere ich mich, dass sie den Principiis 
Cartesianis so lang adhiriren ; es möchte wohl einige Passion 
vielleicht mit unterlaufen, Hat Gott können eine animam, 
ederen Natur uns unbegreiflich ist, erchaffen, so hat er auch 
können eine aftractionem universalem materiae imprimiren, wen 


gleich solche attractio supra captum ist, da hingegen die Prin- , 


cipia Cartesiana allzeit contra captům etwas involviren.” 

Here the writer, expressing wonder that Euler had so long 
adhered to the Cartesian principles, declares himself a thorough- 
going Newtonian, not merely in respect to gravitation versus Vor- 
tices, but in believing that matter may have been created simply 
with the law of universal attraction without the aid of any, gra- 
vific mediu or Qnechanism. But in this he was more New: 
toniayn than Newton himself. 

Indeed Newton was not a Newtonian, according to Daniel 
Bernovfli’s idea @f Newtonianism, for in his letter to Bentley to 
date February 25, 1792," he wrote: ‘‘ That gravity should be 
innate, inherent, and essential to matter, so that one body may 
act upon another at a distance through a vacuum without the 
mediation of ahything else, by and through which their action 
and force may be conveyed from one to another, is to me so 
great an absurdity that I believe no man who has in philoso- 
phical matters a competent faculty of thinking can ever fall 
into it.” Thus Newton, in giving out his great law, did not 
abandon the idea that matter cannot act where it isnot. In 
respect, however, of merely philosophic thought, we must feel 
that Daniel Bernoulli was right; we can conceive the sun at- 
tracting Jupiter, and Jupiter attracting the sun, without any 
intermediate medium, if they are ordered to doso. But the 
question remains, Are they so ordered ? Nevertheless, I believe 
all, or nearly all, his scientific contemporaries agreed with 
Daniel Bernoulli in answering this question affirmatively. Very 
soon after the nffddle of the eighteenth century Father Rosco- 
viché gave his Brifliant doctrine (if infinitely improbable theory) 
that elastic rigidity ¢f solids, the elasticity of compressible liquids 
and gases, the attractions of chemical affinity and cohesion, the 
forces of electricity and magngtism—in short, all the properties 
of matter except heat, which he attributed to a sulphurous fer- 
menting essense--are to be explained by mutual attractions and 
repulsions, varying solely with distances, between mathematical 
poin@s endowed also, each of them, with inertia. Before the 
end of the eighteenth century the idea of action-at-a-distance 
through absolute®acuum had become so firmly established, and 
Boscovich’s theory so enqualifiedly accepted as a reality, that 
the idea of gravitational force or electric force or magnetic force 
being propagated through and by a medium seemed as wild to 
the naturalists and mathematicians of 100 years ago as action-at- 
a-distance had seemed to Newton and his contemporaries 100 
years earlier. But a retrogression from the eighteenth century 
school of science set in early in the nineteenth century. 

Faraday, with his curved lines of electric force, and his di- 
electric effigency of air and of liquid and solid insulators, re- 
suscitated the idea of a medium through which, and not only 
through which but y which, forces of attraction or repulsion, 
seemingly acting at a distance, are transmitted. The long 
struggle of the first half of the eigMteenth century was not merely 
on the question of a medium +o serve for gravific mechanism, but 
on the correctness of the Newtonian maw of Sravitation as a 
matter of fact however explained. The corresponding con- 
troversy in the nineteenth centurg was very short, and it soon 
becamepbvious thé Faraday’s idea of the transmission of electric 

1 Whewell’s ‘‘ History of thesInductive Sciences,” vol. ii. pp. 198, 199. 

2 “The Correspondence of®ichard Bentley, B, 1.” vol. i. p 70. 

3 "Theoria Philosophie Naturalis redacta ad unicam legem virium in 

tura existentium augtore P. Rogerio Josepho Boscovich, Societatis Jesu,” 


rst edition, Vienna, 1758; end ęglition, amended and extgnded by the author, 
Wnice, 1763. , . 
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force by a medium not only dig not violate Conlomb’s law o 
relation between force and distance, but that, if réal, it must 
give a thorough explanation of ghat law.’ Nevertheless, after 
Faraday’s discovery ? of the different specific‘inguctive capagi- 
ties of different insulators, twenty years passed before it was 
enerally acceptgdein continental Europes But before his 
death, in 1867, he had*succeeded in inspirjng the rising genera- 
tion of the scientific world with something approaching to faith 
that electric force is transmitted by $ medium called ether, of 
which, as had been believed by the whole scientific world for 
forty years, light an@ radiant heat are transverse vibrations. 
Faraday himself did not rest with this theory for electricity 
alone. The very last time I saw him at work in the Royal 
Institution was in an underground cellar, which he had chosen 
for freedom from disturbance ; 8nd he was arranging experi- 
ments to test the time of propagation of magnetic force from an 
induction coil through a distance of many yards toa fine steel 
needle polished to reflect light ; but no result came from those 
experiments. About the same time, or soon after, certainly not 
long before the end of his working timeshe was engaged (I 
believe at the shot tower near Waterloo Bridge on the Surrey 
side) in efforts to discover relations between gravity and mag- 
netism, which also led to no result. 

Absolutely nothing ha#hitherto been done for gravity either 
by experiment or observation towards deciding between Newton 
and Bernoulli as to the question of its propagation through a 
medium, and up to the present tyme we have no light, even ṣo 
much as to point a Way for investigation, in that direction. But 
for electricity and magnetism, Faraday’s antidipations and Clerk- 
Maxwell’s splendidly developed theory have begn established on 
the sure basis of experiment by Hertz’s work, of which hf own 
most interesting account is this year presented to the world in 
the German and English volumes to which I have referred. It 
is interesting to know, as Hertz explains in his introduction, 
and it is very important in respect to the experimental demon- 
stration of magnetic waves to which he was led, that he began 
his electric researches in a problem happily put before him thir- 
teen years ago by Prof. von Helmholtz, of which the object was 
to find by experiment some relation between electromagnetic 
forces and dielectric polarisation 8f insulators, without, in the 
first place, any idea of discovering a progressive propagation of 
those forces through space. 

It was by sheer perseverance in philosophical ewperimentigg 
that Hertz was led to discover a finite velocity of propagation 
of electromagnetic action, and then to pass on to electro- 
magnetic waves in air and their reflection, and to be able to say, 
as he says in a short reviewing sentence at the end of his eighth 
paper: ‘‘ Certainly it is a fascinating idea t®itethe processes in 
air whfch we have beef investigating, represent to us on a 
million-fold larger scale the.same processes which go on in the 
neighbourhood of a Fresnel mirrof, or betwéen the glass plates. 
used for exhibiting Nevgton’s rings.” $ 

Prof. Oliver Lodge has done well in connection with Hertz’s. 
work, to call attention ê togld experiments, and ideas taken from 
them, by Joseph Henry, which came more nearly to an experi- 
mental demonstration of electromagnetic, waves than anything 
that had been done previously. Indeed, Flenry, after describing 
expegtments showing powerful enough induction due to a single 
spark from the prime conductor of an electric mac¥ine to mag- 
netise steel needles at a distance of thirty féet in a cellar beneath 
with two floors and ceilings intervenin#, says that he is ‘* dis- 
posed to adopt the hypothesis of an electrical plenum,” and 
concludes with a short reviewing sentence: ‘‘ It may be further 
inferred that the diffusion of moffon in this case is almost com- 
pak with that of a spark from a flint and steel in the case of 
light. 

Prof. Oliver Lodge himself did admirable work in his investi- 
gations with .reference to lightning rods,* coming very near to 
experimental demonstrations of electromagnetic waves #and he 
drew important lessons regarding ‘‘ electrical surgings” in an: 
insulated bar of metal f‘ induced by Maxwell’s and Heaviside’s. 
electyomagnetic waves,” and many other.corresponding pheno- 
mena maaifested both in ingenious and excellent experiments. 
devised by himself and in natural effects of lightning. 

Of electrical surgings or waves in a short insulated wire, and 

1 “ Elecfostatics and Magnetism,” @r W. Thomson, Arts. I. (1842) and: 
II. (1845), particularly § 25 of Art. IL. ; é Z 

2 1837, ‘‘ Experimental Researches,” 1161-13@§. ` 

8 ' Modern Views of Electricity,” pp. 369-372. e 

4 “Lightning Conductors and Lightning Guards,” Oliver $ Loåge, 
F.R.S. Whittaker and Co. ° 
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of interference*betwe®n ordinary and reflected waves, and posi- 

tive electriaity appearing where negative might have been ex- 

pected, we hear first, it seems, in Herr von Bezold’s ‘‘ Researches 

, onthe Electric Wischarge” (#870), which Hertz gives as the 
` thifd paper of this collection, with interesting and ample recog- 
nition of its importance in relation to his oyn work. 

In connection With the practical devglopfient of magnetic 
waves, you will, I af sure, be pleased if I call your attention to 
two papers by Prof. G. #. Fitzgerald, which I heard myself at 
the meeting of the British Association at Southport in 1883. 
One of them is entitled ‘‘On a Method@f Producing Electro- 

_ Magnetic Disturbances of comparatively Short Wave-lengths.” 
The paper itself is not long, agd I shall read it to you in full, 
from the ‘‘ Report of the British Association,” 1883: ‘‘ This is 
by ptilising the alternating curgents produced when an accumu- 
lator is discharged through a small resistance. It is possible tò 
produce waves of as little as two metres wave-length, or even 
less.” ‘This was a brilliant and useful suggestion, Hertz, not 
knowing of it, used the method; and, makingas little as possible 
of the ‘‘accumulator,” got waves of as little as 10 cm. wave- 
length in many of his fundamental experiments, The title alone 
of Fitzgerald’s other paper, ‘‘On the Energy Lost by Radiation 
from Alternating Currents,” is in itself a valuable lesson in the 
electromagnetic theory of light, or éhe undulatory gheory of 
magnetic disturbance. It is interesting to compare it with the 
title of Hertz’s eleventh paper, ‘‘ Electric Radiation”; but I 
cannot refer to this paper without expressing the admiration 
antl delight with which I see fhe words ‘®rectilinear propaga- 
tion,” ‘‘ polarisation,” ‘‘refiection,” ‘' refraction,” appearing 
in it as sub-titles. l 

Dureng the fift$-six years which have passed since Faraday first 
offended physical mathematicians with his curved lines of force, 
many workers and many thinkers have helped to build up the 
nineteenth century school of plenum ; one ether for light, heat, 
electricity, magnetism; and ghe German and English volumes 
containing Hertz’s electrical papers, given to the world in the 
last decade of the century, will be a permanent monument of 
the splendid consummation now realised. 

@ But, splendid as this consummation is, we must not fold our 
hands and think or say there @re no more worlds to conquer for 
electrical science. We do know something now of magnetic 

waves. We know that they exist in nature, and that they are 

Na perfect accord with Maxwell’s beautiful theory. But this 

theBsy teaches us npthing of the actual motions of matter con- 

_Stituting a magnetic wave. Some definite motion of matter 
perpendicular to the lines of alternating magnetic force in the 
waves and to the directidm of propagation of the action through 
space, there mugy dae; and ‘it seems almost satisfactory as a 
hypothesis to suppose that it is chéefly ¢ motion of ether with a 
comparatively small but not inconsiderable loading by fringes of 
ponderable molecules carried aith it. This makes Maxwell’s 
‘' electric displacemen®’ simply a to-and-fro motion of ether 
across the line of proffagation, that is to say, precisely the vibra- 
tions in the undulatory theory of light according to Fresnel. 
But we have as yet absolutely no guid#hce towards any under- 
standing or imagining of the relation between this simple and 
definite alternating m®tion, or any other motion or displace- 
ment of the ether, and the earliest known phenomeng: of 
electricity pis a aa electrification of matter, and the 
attractions and repulsions of electrified bodies; the permanent 
magnetism of lodestonepor steel, and the attractions and repul- 
sions due to it; and certainly we are quite as far from the clue 
to explaining, by ether or otherwise, the enormously greater 
forces of attraction and repulsien now so well known after the 
modern discovery of electromagnetism. 

Fifty years ago it became strongly impressed on my mind 
that the difference of quality between vitreous and resinous 
electricity, conventionally called positive and negative, essentially 
ignored as it is in the mathematical theories of electricity and 
magnetism with which I was then much occupied (and in the 
whole science of magnetic waves as we have it now}, must be 
studied if we are to learn anything of the nature of electricity 
and its place among the properties of matter. This digtinctfon, 
essential and fundamental as it is in frictional electricity, electro- 
chémistry, thermo-electricity, pyro-electricity of crystals, and 
piezo-electricity of crystals, had been long observed ig the old 
known beautiful appearances of electric glow and brushes and 
sparks from points and, corners on the conductors of ordinary 
electric nfachines and in exhaustive receivers of air-pumps with 
elecfricity passed through them. It was also known, probably 
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as many as fifty years ago, im.the tast difference of behaviour ofe 
the positive and megative electrodes of the ¢iectric arg lamp. 
Faraday gafe great attention to it! in experiments and Observd- 
tions regarding electric sparks, glows, and brushes, and sparti- 
cularly in his “dark discharg®” and ‘‘dark space” in the 
neighbourhood of the negative electrode in partial vacuum, In 
[1523] of his 12th series, he says, ‘‘ The results connected with 
the different conditions of positive and negative discharge will 
have a far greater*ipfluence on the philosophy of electrical 
science than we @® present imagine.” His,‘‘dark discharge” 
([1544-1554)) through space around or in front of the negative 
electrode was a first instalment of modern knowledge in that 
splendid field of experimental reseasch wh@h, fifteen years 
later, and up tothe present time, has been so fruitfully cultivated 
by many of the able scientific experimenters of all countries, ` 

The Royal Society’s Transactions and Proceedings of the last 
years contain, in the communications of Gassiot, Andrews and 
Tait,? Cromwell Varley,4 De La Rue and Müller, Spottis- 5 
woode,® Moultan,’ Pliicker,? Crookes,? Grove,™ Robinson,!4 
Schuster,}* J. J. Thomson,** and Fleming, almost a complete 
history ofthe new province of electrical science which has grown 
up largely in virtue of the great modern improvements in 
practical methods for exhausting air from glass vessels, by: which 
we now have “ vacuum tubes ” and bulbs containing less than 
1/190,000 of the air which would be left in them by all that could 
be done in the way of exhausting (supposed to be down to I 
mm. of mercury) by the best air-pump of iffy ye@rs ago. A 
large part of the fresh discoveries in this province have been 
made by the authors of these communications, and their 
references to the discoveries of other workers very nearly com- 
plete the history of all that has been done in the way of investi- 
gating the transmission of electricity through highly rarefied air 
and gases since the time of Faraday. 

Varley’s short paper of 1871, which, strange to say, has lain 
almost or quite unperceived in the Proceedings during the twenty- 


_two years since its publication, contains an admirable first in- 


stalment of discovery in a new field—the molecular torrent from 
the ‘‘ negative pole,” the control of its course by a magnet, its 
pressure against either end of a pivoted vane of mica according 
as it is directed by a magnet to one end or the other, the shadow 
produced by its interception bya mica screen. Quite indepen- 
dently of Varley, and not knowing what he had done, Crookes 
was led to the same primary discovery, not by accident, and not 
merely by experimental skill and acuteness of observation. He 
was led to it by carefully designed investigation, starting with an 
examination of the cause of irregularities which had troubled » 


him in his weighing of thallium ; and, going ono trials for im- 


proving Cavendish’s gravitatiqnal measurement®, M the course of 
which he discovered that the seeming attracijon by heat if only 
found in air of greater than 1/1000! Of ordinary density ; and 
that there is repulsion increasing tg a maximum when the density 
is decreased from 1/1000 to 36/1,c00,000, and thence diminish- 
ing towards zero as the rarefactior? is farther extended to density 
1/20,000,000. From this discovery Crookes came to his radio- 
meter, first without and then with electrification, powerfully 
aided by Sir George Stokes.” As he went on he brought all his 
work more and more into touch with the kineti@theory of gases ; 
so much so that when he discovered the molecular torrent he 


. e 

1 “Experimental Researches,” Series 12 and 13, Jan. and Feb. 1838. 

2 Roy. Soc. Proc., vol. 10, 180. pp. 36, 269, 274, 432. 

3 Roy. Soc. Proc., vol. 10, 1860, p. 274; Phil. Trans. 

® Roy. Soc. Proc,, vol. 19, 1871, p. 236 

5 Roy. Soc. Proc, vol. 23, 1875, p. 356; vol. 26, 1877, p. 519; vol. 27, 
1878, p- 374; Woh. 29, 1879, p. 28x ; vol. 35, 1883, p. 202; vol. 36, 1884, pp. 
152, 206; Phil Trans., 1878, pp. 55, 1553 1880, p. 63; 1883, 477- 

ë Roy. Soc. Proc., vol. 23, 1875, pp. 356, 455; vol. 25, 1875, PP- 73» 547; 
vol. 26, 18797, Pp. 90, 323; vol. 27, 1878, p. 60; vol. 29, «879, gm 21; vol. 30, 
1880, p. 302; vol. 32, 1881, pp. 385, 388; vol. 33, 1882, p. 423; Phil. Trans., 
1878, pp. 163, 210 3 1879, 165; z880, p. sör. 

7 Roy. Soc. Proc., vol. 29, 1879, p. 21: vol. 30, 1880, p. 302; vol. 32, 1881, 
pp. 385, 388; vol. 33, 1882, p. 453; Phil. Trans., 1879, p. 15, 1880, p. 56r. 

8 Roy. Soc. Proc., vol. 10, 1860, pr 256. 

9 Roy. Soc. Proc., vol. 28, 1879, pp. 34g, 4773 Phil. Trans., 1879, p. 641; 
2880, p. 135; 1881, 387. ° 

10 Roy. Soc. Prof, vol. 29, 1878, p. 181. 

11 Roy. Soc. Proc., vol. 12, 1862, p. 202. e e 

12 Roy. Soc. Proc., vul. 37, x884,—pp. 78, 317; vol. 42, 1887, p. 37%; vol. 
47, 1890 ; pp. 300, 306. es 

13 Roy. Sec. Proc., yol. 42, 1887, p. 343; vol. 40, 1891, p 84 © 

14 Roy. Sos. Proc., vol. 47, 1890, p. 118, ©. 

15 Tribulation, not undisturbed progress, gi@es life and soul, and leads to 
success when success can be reached, in the struggle for natural knowledge. 

16 Crookes, “On the Viscosity of Gases at High exhaustions,” § 659, 


Phil. Trans., February, 1881, p. 403- ® 
17 Phil. Trans., vdl. 172 (1881), Pp- 387, 438. . ~. 
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immefliataly gave it its true e planation—molecules of residual 
air, or gas, or vapour projected dt great velocities! by electric 
yepulsiqn from th¢ rfegative electrode. Thfs explanation has 
been repeatedly and strenuously attacked by many other able in- 
vestigators, but Crookes has@defemded? it, and thoroughly 
established it by what I believe is irrefragab& evidence of ex- 
periment. Skilful investigation perseveringly continued brought 
out more and more of wonderful and valuable results: the non- 
importance of the position of the positive electrode; the pro- 
jection of the torrent perpendicularly fwemgthe surface of the 
negative electrodes; its convergence to a focus and divergence 
thenceforward when the surface is slightly convex® the slight 
but perceptible repulsion betweed two parallel torrents due, 
according to Crd®kes, t negative electrifications of their con- 
stituent molecules; the change of direction of the molecular 
torrent by a neighbouring magnet; the tremendous heating 
effect of the torrent from a concave electrode when glass, metal, 
or any ponderable substance is placed in «the focus; the 
phosphorescegce produced on a plate coated with sensitive 
paint by a molecular torrent skirting along it ; the brilliant 
colours—turquoise-blue, emeralg, orange, ruby-red—with 
which grey colourless objects and clear colourless crystals glow 
on their struck faces when lying separately or piled up in a heap 
in the .course of a molecular torrent; ‘‘ @lectrical evapor- 
ation ’’ of negatively electrified liquids and solids ;? the seem- 
ingly red-hot glow, but with no heat conducted inwards from 
the surface, of cool, solid silver kept negatively electrified 
in a vacuum o@1/1,000,000 of an atmosphere, and thereby 
caus@d to rapidly evaporate. This last-mentioned result is 
almost more surprising than the phosphorescent glow excited by 
molecflar imp&cts in, bodies not rendered perceptibly phos- 
‘phorescent by light. Both phenomena will surely be found very 
telling in respect to the molecular constitution of matter and the 
origination of thermal radiation, whether visible as light or not. 
In the whole train of Crookes’ investigations on the radiometer, 
the viscosity of gases at high exhaustions, and the electric 


phenomena of high vacuums, ether seems to have nothing to do- 


except the humble function of showing to our eyes something of 
what the atoms and molecules are doing. The same confession 
of ignorance must be made with reference to the subject dealt 
with in the ithportant researches of Schuster and J. J. Thomson 
on the passage of electricity through gases. Even in Thomson’s 
beautiful experiments showing currents produced by circuital 
electromagnetic induction in complete poleless circuits, the 
presence of molecules of residual gas or vapour seems to be the 
essential, Itseems certainly true that without the molecules 
there could be no current, and that without the molecules elec- 
tricity has no meaning. But in obedience to logic I must with- 
draw, one expression I have used? We must not imagine that 
‘presence of moleculesgis ¢re essential.” It is certainly az 
essential. Ether also is certainly az essential, and certainly has 
more to do than merely to tedegraph to our eyes to tell us of what 
the molecules and atoms age about. If a first step towards 
understanding the relations between ether and ponderable 
matter is to be made, it seems to me that the most hopeful 
foundation for it is ‘knowledge derived from experiment on 
electricity in high vacuum ; and if, as I believe is true, there is 
‘good réason for hoping to see this step made, we owe a debt of 
gratitude to the able dhd persevering workers of the last forty 
*years who have given us the knowledge we have: and we may 
hope for more and more from some of themselves and from 
others encouraged by the fruitfulness of their labours to Rer- 
severe in the work. 

The President then presented the medals awarded by the 
Society as follows :—The Copley Medal to Sir George Gabriel 
Stokes, Bart., F.R.S., for his researches and discoveries in 
physical s@ience#; a Royal Medal to Prof. A. Schuster, F.R.S., 
for his spectroscopic inquiries, and his'researches on disruptive 
discharge through gases and on terrestrial magnetism ; a Royal 
Medal to Praf. H. Marshall Ward, F.R.S., for his researches 
into the life-history of fungi and schizomycetes; and the Davy 
Medal to Prof. J. H, van’t Hoffand Dr. J. A. Le Bel, in recog- 
nition of their introduction of the theofy of as$mmetric carbon, 
@nd its use in explaining the constitution of optically active 

‘carbon compoungs. ~ e 

In éhe evening the Fellows and their friends dined together 

at the Whitehall Rooms, ellétel Métropole. 


i Probably, I believe, not greater in any case than two or three kilometres 
eer second. 


© 2 Address to the Mstiyite of Telegraphic Engineers, 189. 
we 3 Roy. Soc. Proc., June ry 1891. a 
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THE TEMPERATURE OF YGNITION OF 
EXPLOSIVE GASEOUS MIXTURES. 
AN 


important contribution t8 our knowledge of this subject 
is communicated to the Berichte by Prof. Victor Meyer of 
Heidelberg, in conjynction with his assistant, Herr A. Miinch. 
“Lhe interesting e@periments which were carfied out some eight- 
een months ago in the Heidelberg labor&tory, concerning the 
conditions under which the explosion wr silent combination of 
gaseous mixtures occurs, left the question of the precise tempera- 
tures of explosive congbination undetermined, inasmuch as the 
necessary high temperatures were attained by themse of boiling 
salts whose temperatures of ebulligion lay a considerable number 
of degrees apart. The researches have since been continued 
under conditions in which it hasgbeen found possible to defer- 
fine the actual.temperatures with precision. In these experi- 
ments any possibility of the occurrence of appreciable amounts ` 
of silent combination has been avoided, in order that the deter- 
minations of the temperature of explosive combination might be 
unaffected by errors due to that cause. The conspicuous novelty 
of the method adopted consists in placing tfe small bulb contain- 
ing the mixture to be exploded inside the larger bulb of the air 
thermometer employed to determine the temperature, thus at once 
ensuring that the explosiongbulb and the thermometer bulb shall be 
heated to precisely the same temperature. The objection which at 
first suggests itself, that the heat suddenly developed at the 
moment of explosion might exert a disturbing influence upon 
the indications of the air thermdtneter, was proved;by direct and 
repeated experiment to be without validity, sueh disturbance being 
found to be too small to be measured. The bulb in which the 
explosion is brought about is not closed, for the xplosion ef such 
detonating mixtures of gases at rest, that is to say, confined toa 
closed space, is so violent that if the glass escapes pulverisation it 
is much distorted, owing to the temperature to which it requires 
to be heated being about its softening point. The distortion 
usually takes the form of a shrinking from two opposite points, 
where the glass is drawn in and distended to such an extent as 
to produce two internal spheres. Such deformation would of 
course alter considerably the volume of the air thermometer.@ 
This is avoided by attaching a lore stem to the bulb, open at 
the free extremity, and of passing a slow current of the gaseous 
mixture through the apparatus. The bulb of the thermometer 
was heated by means of a bath of a fused alloy consistin 
equal parts of tin and lead, and it was found jmmaterial whe#her 
the thermometer was directly immersed in the molten. metal or | 
protected by means of a closely-fitting refractory metal sheath, 
The estimation of the temperature w@s effected by displacing 
the air of the thermometer, whose*volumeavescnown, by means 
of a cyrrent of hydrochloric acid gas, and measuring its volume 
over distilled water which had recently been freed from air by 
boiling, . ‘ œ 

The first series of experiments were nfade with the detonating ® 
electrolytic mixture of hydrogen and oxygen. The gases were 
freed from ozohe by, passage through a solution of Potassium 
iodide. They were ther®washed through water, with which a 
Woulfe’s bottle was almost filled, after which they traversed a 
tube packed with numerous discs of br@ss gauze, which were 
found effectual in preventing the explosion. from travelling back 
to the Woulfe’s bottle. The mixed gases were tþen allowed to 
enter the explosion buib by means of a eapillary tube passing 
down the stem to the bottom of the bul, The rapidity of the 
gaseous stream was found to exert no influence upon the tem- 
perature of explosion, within the limits imposed by the mode 
of experimenting. The bath was then gradually raised to the 
neighbourhood of the combining temperature, and the instant 
the explosion ensued the air contained in the thermometer was 
displaced by hydrogen chloride, collected over water in the 
measuring vessel, and its volume ascertained on the attainment 
of atmospheric temperature and pressure. By displacing the 
air the instant the detonation was heard, any appreciable 
augmentation ofthe temperature during the moment of explosion 
was prevented. - 

As thg result of several series of experiments carried out with 
four distinct sets of apparatus, the temperature of explosion of 
electrolytic hydrogen and oxygen is found to vary from 612° to 
686°, YY would thus appear, conformable with the supposition 
of Prof. Van t’Hoff from theoretical considerations, that this 
mixture is incapable of exhibiting a shagply fix@d temperature 
of explosion. Moreover, it,makes no difference wether the 
mixture is dry or moist ; for» if dried a small amount of Silent 
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combinatiog invariably renders ie again moist before explosion 
occurs. 
It has been currently suppose@ that the presence of sharp solid 
fragments, suchas those of glass, exerts a lowering effect upon 
the temperature of explosion of hydrogen and oxygen. This 


supposition has been practically tested aù gound wanting in @ 


accuracy. Neither gass fragments nor sea-sand were found to 
reduce the temperature belpw the limits abovestated. A remark- 
able result, however, was obtained when pieces of platinum foil 
and wire were introduced into the explosion bulb, It was found 
impossible in gheir presence fo bring about an explosion, even 
when the temperature of the bath was raised to 715°. Quiet 
combination invariably ensued? al 

. The size of the explosion vessel appears to be immaterial, 
excépt when reduced to very small dim@nsions, such as 4'5 mm? 
diameter, as in the case of the smallest bulb tested, when the 
range of molecular forces is approached. In six experiments 
with this small bulb no explosion occurred; in others the 
explosion did not occur in the vessel, but the quiet combustion 
there initiated was tr@nsmitted along the leading tube, through 
the tube containing the brass gauze discs, and eventually 
ao an explosion in the wash-bottle, disastrous to the 
atter. 

In the cases of other explosive mixtures the admifture was 
effected, in the proper proportion, in a three litre flask, from 
which the gases were driven first through a wash-bottle, and 
subsequently through a test-tube, arranged „likewise as a small 
safety wash-bottle, to prevent the explosion reaching the larger 
one. í 

Carhọn monoxide and oxygen, in the proportion to form 
carbon dioxide, were found to suffer, for the most part, silent 
combination in theapparatus, and the wide limits of the observed 
temperatures of explosion, 636° to 814°, in those cases when 
explosion did ensue, were found to be due to more or less of 
such silent combination. 

. Gaseous mixtures of hydrocarbons and oxygen were found, 
however, with the exception perhaps of marsh gas and oxygen, 
4? exhibit practically no quiet combination ; and these mixtures 

ave afforded most trustworthy and constant temperatures of 
explosion. 

Marsh gas was found to explode, as a rule, with oxygen at 

peratures varying from 656° to 678°, but occasionally quiet 
anMycomplete*tqmbustion occurred. Other hydrocarbons never 
failedto yield an explosion. 

Ethane detonated with oxygen in three experiments at 622°, 
605°, and 622° respectively. A mixture 8f ethylene and oxygen 
exploded at 577°, 599) and tw7° in three consecutive experi- 
ments. Acetylen® prepared by Gattermann’s method, which 
in Prof. Meyer’s experience yields it in a purer state than the 
more recent convenient method discovered by Maquenne, ex- 
@plodes with oxygen with exceptional violence, the wash-bottle 
being destroyed in every experiment. The temperature of this 
explosionewas very constant, 510°, 515°, and 409° being suc- 
cessively observed. Propane mixed with five times its volume 
of oxygen likewise exhibits a very constant temperature of 
ignition, 548°, 545°, aad 548° being indicated in three deter- 
minations. Propylene exploded with four and a half times its 
volume of oxygen at 497°, 511°, and 499°. Isobutane mitted 
with six and & half times its volume of oxygen detonated at 
549°, 550°, and 545°; ang isobutylene at 546°, 548°, and 537°. 
Finally, coal gas mixed with thrice itsVvolume of oxygen was 
found to explode in three experiments at the remarkably con- 
stant temperatures of 649°, 647°, and 647°. It was found im- 
possible, however, to induce a mixture of coal gas and air to 
explode under these experimental conditions. 

It will be clearly seen from the above experiments with 
gaseous mixtures of hydrocarbon and oxygen, that the tempera- 
ture of explosion falls as the content of carbon increases. Thus 
the mean temperatures for methane, ethane and propane are 
667°, 616°, and 547° respectively. Further, the temperature 
also falls with the degree of saturation, or in other words, the 
less saturated the hydrocarbons become the more readily do they 
ignite in contact with oxygen. Thus ethane. ethyl@ne and 
acetylene explode with oxygen at 616°, 580° and 511°; 
propane and* propylene at 547° and 504°; and isobutane and 
isobutylene at 548° and 543°. It Will also be observed, however, 
as would be ex@ected, that these differences due to difference 
of saturatien diminish af the series are ascended. 

s s 
° A. E. Turton, 
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CAMBRIDGE.~-Mr. Augten Leigh, Provost of King’@, the 


‘Vice-Chancellor, dhas been appointed a member ofthe Geo- 


graphical Committee, in the place of Dr. Ferrers, resigned. 
The award of the Geographical Studentship of ‘£100 Will be 
made towards the end of the Lent Term. s 

The first award oft the Walsingham Medal, founded by the 


‘Lord High Stewar®fór the encouragement of iological research, 


has been, male to Mr. E. W. MacBride, Fellow of St. John’s, 
for his monographs in zoology. ; 
—Mr. ARTHUR WILLEY, at present p@ving a@ourse of lectures 
in Columbia College, New York, has been elected to the vacant 
Balfour Studentship by the Special Board of Biological and 
Geological Studies of the University of Cambridge. It is under- 
stood that the investigation prescribed for him will be that of the 


SCIENTIFIC SERIALS. 


The Quarterly Journal of Microscopical Science for September, 
1893, contains studies on the comparative anatomy of sponges: 
V. Observations on the structure and classificagion 8f the Cal- 
carea Heterocela, by Dr. Arthur Dendy (plates 10~14), In 
this paper the author gives a general account of the anatomy, 
histology, and classification of the Calcarea Heterocela, ffom the 
point of view of one who has for a long time past been engaged in 
an independent study of the group, and he brings together all that 
is known on the subject. While on the classification of the group 
he departs somewhat widely from the lines laid down by pre- 
vious writers, yet the necessity of doing so was forced upon him 
by a study of nearly fifty Australian species. The author finds 
neither the canal system nor the skeleton affords a reliable guide 
for classification, and a compromise is the only satisfactory way 
out of the difficulty. The families adopted are: (1) Leucasida, 
(2) Sycettide, (3) Grantide, (4) Heteropide, (5) Amphoriscidæ. 
—On some points in the origin of the reproductive elements in 
Apus and Branchipus, by J. E. S. Moore (plates 15 and 16). 
Calls attention to some important details in the spermatoge- 
nesis of Branchipus and in the ovigenesis in Apus. In the former, 
the observations bear out the general law as to the similarity of 
the male and female cells, their specific peculiarities being phy- 
siological in origin, without morphological impdért. : The divi- 
sional phenomena of these cells are intimat@ly® related tọ a 
protoplasmic structure, which might be tly describell as 
‘€Schaumplasma,” and one of the initial impulses towards 
metamorphosis is a fusion of some,of the intra-nuclear globules ; 
while a considerable portion of the complicated karyokinetic 
figures, with their centgosomes, ps®udosomes, andedictyosomes, 
appear to be the logical as well as the actual consequence of the 
continuance of this process. Some time before and alvPays 
during the course of the chromatic changes bodies answering to 
the centrosomes in all details except.in their nWmbers, which is 


sionally names ‘‘ pseudosomes.” The term ‘‘dictyosomes” ise 
given to bodies which make their appearance connected one to 
another and to the inner group of chromosomes by fine strands, 
an@ which remain uncoloured by reagents, and are more-or less 
related tothe cell periphery. (In connection with these, Farmer’s 
notes and figures of like bodies in the Pollen mother-cells is of 
interest. (See Ann. of Bot. September, 1893).—Notes on the 
Peripatus of Dominica, by E. C. Pollard (plate 7). Miss 
Pollard’s species is apparently very nearly related to P. edwardsii, 
but differs in the number of ambulatory appendages, there being 
29 to 34 pairs in Z. edwardsii, while in P. dominjce, sp. nov., 
there are from 25 to 30.—-Sthidies on the Protochordata, by 
Arthur Wiley, B.Sc. (plates 18-20% IT. The development of 
the neuro-hypop/#ysial system in Ciona intestinalis and Clave- 
lina lepadiforniis, with an account of fhe origin of the sens@ 
organs in Ascidia mentula, I¢I. On the position of the mouth 
in the larve of the Ascidians and Amphio&ut, and itẹ rela- 
tions to the Neuroforus, ° . 


Symonss Monthly Meteorological * Magazine, November. 
Mr. Symons gives a summary of all the rainfall observation 


known to have begn taken in Persia; he enly places at which) 
Oarsmtan, in the north- e 


such appear to have been made are 
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embryology of Nautilus pompilius, for which purpose he will, 
proceed to the South Seas, 
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west ; Bushire, oy tee eastern shore of the Bersian Gulf, and at 
Teherañ. At Bushire the annual mean for 23 -Q0 is 12°96 
inches. Recent observations at Teheran give a mean of about 
10 inches, and the older observftions, taken gt the Russian Em- 
bassy, give a mean of about Ir inches, of which nearly the 
whole falls in the winter half of the year. To the north of the 
great mountain range, between Teheran and the Caspian, 
the fall is nearly four times as great as if Persia. The same 
number of the magazine contains a summafy"f the few meteoro- 


logical papers read at the British Association at Npttingham, 
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SOCIETIES AND ACADEMIES. 
LONDON, e” 


Royal Society, November 16.—*' Experiments in Heliotro- 
pism.” By®G. J. Romanes, F.R.S. 

I cannot find in the literature of heliotropism that any experi- 
ments have hitherto been made on the effects of interrupted 
illumination, when the periods of illumination are rendered as 
brief as possible—-z.e:; , instantaneous flashes of light. Accordingly 
I have conducted an extensive research on heliotropism, where the 
flashes have been caused either by means of electric sparks in a 
dark room, or by the opening of a photographic shutter placed 
before the*plants in a camera obscura with an arc light or Swan 
burner, at a distance of several feet on the other side of the shutter. 
The electric sparks were made either with a Wimshurst machine, 
induction spars, or by means of the following contrivance, 
From the binding screws of the condenser of a large induction 
coil copper wires were led to a cup of mercury, where, by means 
of an electro-magnet suitably actuated by clockwork, a current was 
closed and opened at any desired intervals : each break was there- 
fore accompanied by a brilliant spark. A thick plate of glass was 
interposed between the seedlings and the electrical apparatus. In 
‘all the experiments here described the plants employed were mus- 
tard seedlings (Sz#apis nigra), previously grown in the dark until 
they had reached a height of between one and two inches. Save 
when the contrary is stated, in all the experiments comparative 
estimates were formed by using the same pot of seedlings : during 
the first half of a comparative experiment half of the seedlings 
were protected from the light by a cap of cardboard covering 
half the pot; during the second half of the experiment this 
cap was removed, and the pot turned round so as to expose the 
previously protected seedlings to the influence of the light. The 
principal resus thus obtained, and frequently corroborated, 
wee as follows 2— a ' 

” Even havinggegard to the fact that for equal strengths of 
a stimulus excitable tisstfes are more responsive in proportion to 
‘the suddenness of the stimulus (or ina kind of inverse proportion 
to the duration of the stimulus), the heliotropic effects of such 
flashing stimulation as is alove describgd proved to be much 
greater than might have been antecedently expected. This was 
.sh@wn to be the case whether the effects were estimated by the 
rapidity with which the seedlings began to bend after the flashing 
stimulation wa®% begun, or by that with which they continued to 
bend until attaining æ horizontal line of growth, z.e. bending to 


earight angle.. Thus, at a temperature of 70° Fahr., and in a 


“moist camera, vigorously growing seedlings begin to bend 
towards the electric sparks ten minutes after the latter begin to 
pass, and will bend through 45° in as many minutes ; frequemtly 
they bend through another 45° in as many minutes more. This is 
a more rapid rate of bending than can be producêd in the same 
pot of seedlings when the previously protected side is uncovered 
„and expoged fog similar durations of time, either to constant 
sunlight or to constant diffused daylight. This is the case even 
if the sparks (or flashes) succeed one another at intervals of only 
two seconds, 

II. It would thus appear fhat the heliotropic influence of 
elegtric sparks (or flashes)is greater than can be produced by 
.any other source of illumination. Mut in erder to test this 
@oint more conclusively, I tried the experiment of exposing one 
half-pot of seedlings in “one camera to the constant light of a 
Sway burner, hd another half-pot of similar seedlings in 
another camera, placed at the same distance from the same 
source of light, but provided with a flash shutter working at 
‘the rate of two seconds intervals. The amount‘of bending in 
similar‘times hasing been noted, the pots were then exchanged 


æ nand their previously prftected halves exposed to the constant 


and the flashing ligit rgspectively. In both cases, the rapidity 
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with which the bending commenced and the extentsto which it 
proceeded in a given time after commencement, were consider- 
ably greater in the seedlings exfosed to the flashing than to the 
constant source stimulation, The same is true if, instead 8f a 
Swan burner, the sgurce of light is the sun. 

III. Many exferiments were tried in orĝer to ascertain the 
smallest number of sparks in a given time*which would produce 
any perceptible bending. Of course@he results of such experi- 
ments varied to some extent with the condition of the seedlings. 
But in most cases, wéth vigorous young mustard seedlings and’ 
careful observation, bending could*be proved t® occur within 
fifteen to thirty minutes, if bright sparks were supplied at the 
rate of only one per minute. The most extreme sensitiveness 
that I have observed in these experiments was that of pergep- 

ible bending after half-an-hour’s exposure to electrical sparks 
following one another at the rate of fifty in an hour. This 
result would appear to indicate that in heliotropism under flash- 
ing light there need be no summation or “ staircase effect” ; 
but that each flash or spark may produce its own effect inde- 
pendently of its predecessors or successors. 

IV. It is noteworthy that, while the heliotropic effects of 
flashing light are thus so remarkable, they are unattended with 
the formation of any perticle of chlorophyll. In the many 
hundred pots, and therefore many thousands of plants, which 
have passed under my observation in this research I have never 
seen the slightest shade of green tingeing the etiolated seedlings 
which had bent towards flashing light. On one occasion I kept 
a stream of 100 sparks per second illuminating some mustard 
seedlings continuously for forty-eight hours ; and although this 
experiment was made for the express purpose of ascestaining 
whether any chlorophyll would be formed under the most suit- 
able conditions by means of flashing light, no change of colour 
in any of the seedlings was produced. 

With the exception of those mantioned in the last paragraph, 
all these results were obtained by using sparks from the coil 
condenser, as above explained. These sparks were very 
brilliant, and yielded the maximal results, which alone’are here 
recorded. e 

‘* Experiments in Germination®’ By G. J. Romanes, F.R.S. 

The primary object of these experiments was to ascertain 
whether the power of germination continues in:dry seeds afte 
the greatest possible precautions have been taken to prev 
any ordinary processes of respiration for prgctitally any |Aigth 
of time, 

The method adopted was to seal various kinds of seeds in 
vacuum tubes of high exhaustion, a after they had’ been ex- 
posed to the vacuum for a period of Sfteem months to remove 
themefrom the tubes aad sew them in flower-pots buried in 
moist soil. In other cases, after the seeds had been 272 waczo 
for a period of three months, they were transferred to sundry 
other tubes respectively charged with“atmospheres of sundr 
pure gases or, vapouira tat the pressure of fhe air at time of seal- 
ing) ; after.a further period of twelve months the$e sundry 
tubes were broken, and fheir contents sown as in previous case. 
In all cases, excepting that of clover, the seeds sown were 
weighed individually in chemical balands, ‘and seeds of similar 
wejghts taken from the same original packets were similarly 
sown as controls. ” 

The exhaustion of the tubes was killy undertaken by Mr. 
Crookes, F.R.S., to whom I must express my best thanks for 
the assistance he has given. The kinds of seeds used were 
mustard, red beet, clover, peas, beans, spinach, cress, barley, 
and radish. In addition to vacaum tubes and control tubes con- 
taining air, others were charged with oxygen, hydrogen, nitro- 
gen, carbon monoxide, sulphuretted hydrogen, aqueous vapour, 
ether, and chloroform. 

. With the exception of the beans, where only two were sown, 
ten weighed seeds were sown out of each of the tubes, 
and also out of each of the control packets which had 
been kept in ordinary air from the first. These results 
amply prove that neither a vacuum of one-millionth of an 
atthospere, nor the atmospheres of any of the gases and vapours 
named, exercised much, if any, effect on the germinating power 
of any of these seeds. I miay add that the same remark applies 
to an ajgnosphere of carbon digxide, although in the particular 
series of experiments quoted this gas was accidentally omitted. 

A subsidiary object of these expexjments Was to ascertain 
whether any appreciable variations would be caused in plants 
grown from seeds which, before germination, had been’ sub- 


mitted to the conditions above explained. * Hundreds of plants . 
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of the kinfs named were grown from the seeds in the various 
tubes. But in no one instance was there the smallest deviation 
in any respect fr8m the standard type’ grown from the corre- 
sponding control packet. y 

In the case of the beet-root, a larger number of plants were 
developed in many®of the pots than the tea seeds which had been 
sown in each. This‘ found to be due to the fact that beet-root 
seeds very frequently thi®w up two seedlings apiece. Not so 
frequently, but still very often, they yield three, and sometimes 
even four, e 

Further ex®eriments are ih progress. 


‘**On hepatic glycogenesis,’* by Dr. Noël Paton, Superinten- 
dent, Research Laboratory of the Royal College of Physicians 
of €dinburgh. . : ‘ 

The object of the research is to determine the mode of con- 
version of glycogen to sugar in the liver. Is it due to a zymin, 
or to the metabolism of the liver protoplasm ? A study of the vate 
of conversion of glycogen in the excised liver at the body 
temperature shows that there is an initial rapid and a subsequent 
slow stage in the process. The former occurs before visible 
morphological changes can be detected in the cells; the latter 
goes on after the cells are disorganised, The former is inhibited 
by destroying the cells (by pounding with sand), arf by the 
presence of one per cent. of fuoride of sodium, the latter is 
not stopped thereby, The froduct of the former is glucose; of 
the latter, glucose with dextringand, possibly, maltose. Agents, 
such as ghloroform, ether, and pyrogallic acid, hasten the 
- disintegrative changes in the cells, and accelerate the early 
rapid stage of cqnversion, but do not influence the later slower 
stage. During life the first may produce glycemia by this 
action on glycogen conversion. , They seem to act by hastening 
the katabolic changes immediately preceding cellular death. 
Drugs, such as curare, morphin, and nitrite of amyl, which 
cause glycemia, do not do so by increasing. the conversion 
of glycogen ; they do not accelerate the morphological changes 
in the cells. These observations show that the early rapid 
changes are due to the metabolism of the protoplasm. The later 
slower changes are not due to, the acid which develops, nor are 
they, to any marked extent, due to the action of micro-organism ; 
they seem to be brought about by a zymin developed as a result 

f the disintegration of the cells, 


_ Mgvember°23.—~‘' Magnetic Observations in Senegambia.” 
By T. E. Thorpe, F.R.S., and P. IL. Gray. 

, On the occasion of the recent Eclipse Expedition to Se Ę1e- 
gambia we took with us % set of magnetic instruments of the 
Kew pattern, with awiew of making observations ina district 
for which the magne.ic elements lave got hitherto been gdeter- 
mined. 

Observations were made at Fyindium, Senegal, and at Bathurst, 
®on the River Gambia. ° 

The results are, as follows :—~ 
Fundiuna Senegal, lat. 14° 7''4 N., long. 16° 33’ W. (approx.). 

The observations were made on Apfil 4, 5, and 14, 1893, in 
the vicinity, of the Eclipse Camp and on a partially enclosed 
piece of ground betwedh the Administrator’s house and the River 


Salfim, about 80 yards from the shore. The temperature dying 
the force obsqgvations was about 30° C. 
The results are as fellows :—— 
Declination e, æ 18° 44’ W. 
Horizontal force . = 0°30409 c.g.5. 
Dip eis =: Needle 1, 29° 9/"1 


33 a s., ° = 39 ay 29° 8z 


Bathurst, River Gambia, lat. 13° 28' N., long. 16° 37’ W. 
The station was on a large piece of open ground and near the 
centre of McCarthy Square. All the observations taken were 

made on April 20, 1893. 
Declination aia 


18° 50’ W. 

0°30514 C.g.5. 

Needle 1, 28° 43/4. 

is i o e 39 2,28342 E 
Physical Society, November 24.—-Prof. A. W. Rücker, 

F.R.S., President, in the chair.— Colonel Maitland, C.B., 

was elected a member of thegSociety. Prof. S. P.*Thomp- 

son then occupied the chair whilst the President read a 

paper on the magngtic shielding of concentric spherical 

shells. ft this mathematical investigation the author considers 

cases in which the equipotential surfaces are surfaces of revolu- 


Horizontal force ... 7 
Dip ae ats sis 
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tion about.a line through the centre of the shells, and the per- 
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meability (4) of e&ch shell is constant. ‘Taking the ommon 
centre as origin, the potential within any shell is expanded in 
terms of zonal spherical hgrmogics, and the ratio of the shielded 
to the unshieldedefield determined. The following important 
result is arrived at, viz. ifthe permeabilities of the enclgsed and 
external space be the same, then the ratios of the shielded tothe 
unshielded fields arg the same for each harmonic term, whether 
the part shielded be egternal or internal. It is also shown that 
the shielding effec#on external space when @ small magnet is 
placed gt tae centre of the shell is the same as the shielding 
effect on the enclosed space when the shells are placed in a 
uniform magnetic field. The case of fsingle@hell with a small 
magnet at the centre is next considered where the permeabili- 
ties of the internal and external spaces are taken as unity. 
Here the spielding depends on the ratio of the outer to the inner 
radius (a/o). When the thickness of the shell is 1/100 of a, 
the ratio of shielded to unshielded field (¥/y.)is 3/13 whene 
u = 500, and 3/23 when u = 1000. For p = 1000, in- 
creasing the thickness from q 1/10 to a 1/2 changes the shielding 
from 1/60 to 1/194, thus showing that after the shell is 
moderately thick, further increasing the thickness is not very 
effective. Whe thesmall magnet is displaced from the centre 
of the shell with its axis along a radius, then the shielding effect 
of the shell is greater on the side towards which the magnet is 
moved, and less on the opposite side. Thigkening a single 
shell being inefficient, the effect of using two or @hree shells separ- 
ated by air-gaps is investigated. Here, asin the case of aeingle 
shell, the shielding is improved by adding permeable material 
either within the inner or without the outer sheM. Ifthe inner 
and outer diameters are given then when the difference in these 
diameters is small, one continuous shell gives the best result. 
For a larger difference, two shells separated by an air-gap are 
much more efficient than a single one, and filling up the air-gap 
would appreciably diminish the screening effect. When the 
permeability of the substance is high the best shielding is 
obtained when the radii of the bounding surfaces of the shells 
are in geometrical progression. The great value of lamination 


-is shown in the following table, where the volume of the per- 


meable material is expressed in terms of that of the enclose? 
space, and the shielding in each case being the best. 


Volume of External 
material used. field. 
Single shell I'O o'org 
Two shells ... Pig 5'0 0°0006 
Three shells ma 4'8 290 00016 
Single shell 7'0 . e Ẹ'0102 


e 
The conditions for the best arraņngeme»t in each of the 
following cases are fully worked out in the paper, viz, 
Two shells when the largest apd smallest radii and the 
volume of the material used are given ; two contiguous shells 
of different permeablivies ; and three shells of Gifferent perme- 
abilities. The main results of the investigation are that with 


. thin shells lamination is useless, while with thick shells it is 


essential, if the best effect is desired. Experiments made on 
actual shells had fully confirmed the theoreffcal condlusions. 
Prof, Minchin said the mathematical réSults were very simply 
expressed, Although the work was apparently restricted t@ 
zonal spherical harmonics, some of the important formulæ apply 
equally to general spherical harmonics; Referring to the diffi- 
afty of shielding. by single thick shells, he pointed out that the 
equation givjng the relation between the shielded and unshielded 
fields with different thicknesses of shell represented a hyperbola 
with its asymptotes parallel to the axes; hence the shielding 
tended to a definite limit as the thickness incre&sed Mdefinitely. 
Mr, Evershed said he had been engaged for the last two years 
on the subject of magnetic shielding, with a view to screening 
measuring instruments from external fields. Inesuch cases it 
was not possible to use closed shells, and this introduced 
trouble. The best results he had yet-obtained was to reduce the 
disturbance to dbout orfe-fifth. Another difficulty was intro- 
duced by the fact of the shields being magnetised by the cu®- 
rent passing through the coil, end owing to hysteregis, the per- 
meability was different according as the magnetisation in@reased 
or decreased. By fsing an outer iren shell a great improve- 
ment had been effected. To obtain “the best results, it was 
important to have no joints in the shields. A _ coi) 
frame with two shields of ben ison? was exhibited.” 


Mr. J. Swinburné remarked that the subject divided itself int” 5 


two, shielding of instruments and ghielding sources. If*a 
e @ . 
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“as an insulator. 
_ electrodes on,the surface of the film are brought very close to- 
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dynamo itself bepshielded, this did not pretent tee currents in 
‘the leads producing magnetic disturbances. This'was very im- 
portant in ships. By using an alternator with resolving fields 
all disturbances could be avoided. Sr. C. Y. Burton inquired 
whether by considering the hydrodynamical analogue of a porous 
materi&l the case of perforated shells could be elucidated? Mr. 
A. P. Ttotter.wished to know if the homogeneity of the shield 
was of much consequence? At Oxfqgd it had been found 
_ that a screen of fgur inches of scrap-iron W® better than boiler- 
plate. Mr. Blakesley asked if the effect of movgng-a magnet 
sideways in a sphere had been observed. He thought the mathe- 
matics develop@ in the paper would be useful in working out 
_the magnetic theory of the earth. Prof. S. P. Thompson 
thought that taking the permeability as constant would not be 
“quite correct, for u was a function ofthe magnetisation. Hence 
in the cases considered the outer shell would be the more per- 
meable. In_his reply, the President said scrap-iron in contact 
_was not like clear space, for there were comparatively free paths 
for the induction at the points of contact. As regards the 


` shielding of the dynamo at Greerfwich, Mr. Christie had written 


to say that the credit was due to the makers of the machine and 
shields, Messrs. Johnson’ and Phillips.—Proé G. M.. Minchin 
read a paper on the action of electromagnetic radiation on films 
containing metallic powders. 
the phenomena exhibited by tubes. containing metallic filings 
_ shown by® Mr.4Croft, on October 27, to those of photoelectric 


, impylsion cells, he repeated some of the experiments with filings, 


and found the same effects when the filings were of ordinary 
Healso noticed that the experiments did not succeed 
either when the filings were coarse or very fine. Coarse ones 
always conducted, whilst very: fine filings or powders acting as 
` insulators, except when strongly compressed. To establish a 


, closer connection with the impulsion cells he tried films of gela- 


tine and collodion containing metallic powders. Directions for 
preparing the films are given in the paper. On inserting such 
a film in circuit wilh a battery, key, and galvanometer, it acts 
To.render a small portion conducting, the 


gether, andeone of the wires touched with an electrified body 
(an electric gas-lighter was often used). This caused a current 
to pass, The electrodes may then be separated a little further, 
and the process repeated until any desired portion is rendered 
conducting. The peculiarity of such a film is that if the circuit 
be broken at the film, the film becomes an insulator; whereas 
breaking the circuit at any other point leaves the film conducting. 
The action of the sparks or charges on the conductivity of the 
films is attribufed to the influence of electric surgings in the 
wirés by the elecigic discharges. The President read a written 
communication from Prof. Ò. J. Lodge, in which the writer 
' suggested that the phenomena of the films, and also of Lord 
_ Rayleigh’s water-jet experiment (in which water-drops are 
caused to coalesce by the pfesence of ag electrified body), were 
due to the range of molecular attraction being increased by 
el@citic polarisation. Mr. Blakesley said he had tried Mr. 
Croft’s experiments, and found that conductivity could be 
estableshed in®a tube of filings whilst the circuit was unclosed. 
` Breaking the circuiteof a transformer cr electromagnet would 


e produce conductivity ; hence he concluded that electric surg- 


ings were not essential. Another curious experiment was to 
put the discharging knobs of an electric machine on a } hoto- 
graphic plete at a distance ofa few inches. On turningethe 
machine a small spark travels slowly along the plate from the 
negative to the positive knob. On reversing the polarity of the 
machine the spark travels back along the same path, but if the 
polarity ymaigs unchanged a second spark usually travels along 
‘a different path. Prof. C. V. Boys asked Prof. Minchin 
whether the films themselves, or the contacts between the elec- 
trode and film is made conducting by the sparks? Prof. S. P. 
Thompson wished to know if $rdinary photographic dry-plates 
would serve the purpose? eMr. Evershed inquired whether the 
_ metal used as electrode made any diffasence ? @ Prof. Minchin, in 
ehis reply, maintained that the phenomena were due to electric 
impulses, He had not tried phogpgraphic plates, and had always 
_ used platinumefdt his electrodes. 


. , Chemical Society, November 16.—Dr. Armstrong, Presi- 
dent, .in the chair.—A letter has been addressed to Prof. 


° Mendeléef, congratulating the Russian Chemical Society on the 
~, Celebration of its twentyfifth anniversary. The following papers 
~~ were read :—-The narmal butylic, heptylic, and octylic ethereal 


salts of active @lycesic acid, by P. Frankland and j. 
. %eNO. 1258, YOL. 49] j ° 
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MacGregor. The authors havé determined the rotatory powers 
of the homologous series of ethereal salts of active glyceric acid 
up to octylic glycerate ; the molecular rotatiéns of the normal 
and secondary butylic salts are greater. than thoe of any otfers 
of the series. Thigkind of result has been predicted by Guye. 
—The ethereal Sits af diacetylglyceric acid? in relation to the 
connection between optical activity and chemical constitution, 
by P. Frankland and J. MacGregor.® The ‘authors have pre- 
pared the methylic, ethylic, propylic, isopropylic, and isobutylic 
salts of active diacetweglyceric acid. In the case of the first two 
of these salts, two of the atomic pYoups attache@ to the assy- 
metric carbon atom are of eqyal mass; according to Guye’s 
theory, thesé should be almost, or quite, optically inactive. This, 
pre authors find, is not fhe caseeand they therefore again yrge 
at the qualitative nature of the groups attached to the assy- 
metric carbon atom must be considered, as well as their masses. 
-—The oxidation of paratoluidine, by A. G. Green. The red 
base obtained by Barsilowsky by oxidising paratoluidine with 
ferrocyanide is a diparatolylimide of the eqnstitution 


C: (NC,H,):CH | 
í Mec \ ae CNH, 
CHC : (NC,H,) 


On reduction it yields a stable leuco-base.— The action of benzoic 

chloride on urine in presence of alkali, Formation of benzoic 

derivatives of urochrome, by J. L. W. Thudichum. By the 

action of benzoic chloride onalfaline urine, a mixture’of benZoic 

derivatives of urochrome is deposited.—The combination of 
hydrocarbons with picric acid and other nitro compounds, by 

W. A. Tilden and M. O. Forster. ‘Picric ađd combimes with 

terpene, giving a compound which forms a peculiar potassium 

salt, yields picramide and borneol when treated with alcoholic 

ammonia, and gives borneol when treated with aqueous alkalis. 

—The formation of pyrrol derivatives from aconitic acid, by S. 

Ruhemann and F. E, Allhusen.—The conversion of a hydrin- 

donoxime into hydrocarbostyril, by F. S. Kipping. ‘a-hydrindon- 

oxime yields hydrocarbostyril when treated with phosphorus pen- 

tachloride.—The constitution of lapachol and its derivatives. Ile 
The azines of the lapachol groupa by S. C, Hooker. The author 
describes methyllapazine, methyllapeurhodone, methylhydroxy- 

lapeurhodone, and several of their halogen derivatives. 


Geological Society, November 22.—W. H. Hudlestgm, 
F.R.S., President; in the chair. —The following communio@fions 
were read :—The basic eruptive rocks of Gran, by Prof. W. C. 
Brogger. In previousecommunications the author has main- 
tained that the different massesof eruptive rock which occur 
within the sunken tract of country lying Befween Lake Mijdsen 
and fhe Langesundsfjof ar genetically connected, and have 
succeeded each other in regular order. The oldest rocks are 
the most basic, the youngest (extept thg unimportant dykes of 
diahase) are the most acid, and between the two extremes he 
has found a coytinuous series, He is now preparing g detailed 
monograph on this serieg of eruptive rocks, and in the present 
communication he gave an account of the results of his work on 
the oldest members, Several bosses of basic plutonic rock, now 
forming a series of dome-shaped hills, lie along a north-and- 
sowsh fissure line. The most northerly is that of Brandberget 
in the parish of Gran, about 50 or 60 kilomets@s north-north- 
west of Christiania, and the most southerly occurs at Dignaes on 
Lake Tyrifjord, abouts 35 kilometres® west-north-west of the 
same town. The prevailing rock in.these bosses is a medium 
or coarse-grained olivine-gabbro-diabase; but pyroxenites, 
hornblendites, camptonites, Ildbrador-porphyrites, and augite- 
diorites also occur, Analyses of the typical rocks from three 
localities on the north and suuth line were given, and the con- 
clus'on was reached that the average basicity of the rocks form- 
ing different bosses decreases from north tosouth. The contact- 
metamorphi m was referred to; and the presence of hfpersthene 
in the ahered Ogygia-shales, coupled with its absence from the 
same shales where they have been affected by quartz-syenite, 
leg the author to the conclusion that the chemical nature of the 
intrusiv@ rock does, in certain cases, produce an influence on 
the-character of. the metamorphism. Innumerable dykes and 
sheets.of camptonite and bostonite are associated with the 
above-ifientioned plutonic bosses. ‘These are regarded by the 
author as having been produced by differegtiation from a 


‘magma having the composition of the averagg olivine- 


gabbro-diabase. Analyses were ‘given, and it wes poved 
that a -mixture of nine parts of the.average camptonite 


‘and two of the average bostonite would produce a magma 
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having the composition of the average olivine-gabbro-diabase. 
The petrographicalyvariations, sith as the occurrence of pyroxy- 
enit@s and augite-diorites, in the plutonic masses themselves are 
described, and attributed to differentiation under physical condi- 
tions unlike those @vhich gave rise to the-@imptonites and 
bostonites. In oe the general laws of differentiation 
the author pointed“Ouf that it must have taken place before 
crystallisation to any extent had occurred, because there is a 
marked difference in mineralogical comyppsition between the 
rocks occurring as bosses and those occurring as dykes; and, 
further, that it is dependent on the laws which determine the 
sequence of crystal-building, in so far as the compounds which, 
on given conditions, would first grystallise are those which have 
diffused to the cooling margin, and so produced a contact-* 
stratum, of peculiar chemical composition, before any crystal- 
lisation had taken place. A discussion followed, in which the 
President, Prof. Judd, General McMahon, Prof. J. F. Blake, 
and Mr. W. W. Watts took part.—On the sequence of perlitic 
and spherulitic structufes (a rejoinder to criticism), by Mr. Frank 
Rutley. This paper related to the order in which the perlitic 
and spherulitic structures have been developed in a felsitic lava 
of Ordovician age from Long Sleddalg, Westmoreland. The 
author having described this rock in a paper published in the 
Quarterly Journal of the Society in .1884, and the accuracy of 
the views then expressed having been questioned, endeavoured 
to Confirm his original statemes, adducing in support fresh 
‘observations made upon this and other rocks of a similar kind. 
Mr. Marr and Dr. J, W. Gregory spoke on the subject of the 
paper, and the author briefly replied.—Enclosures of quartz in 
lava of Stromboli, &c., and the changes in composition pro- 
duced by them, by Prof. H. J. Johnston-Lavis. The author 
described the existence of enclosures of quartz in a Java-stream 
at the Punta Petrazza on the gast siie of Stromboli, and also 
in the rock of the neck of Strombolicchio. He described the 
effects of the rocks upon the enclosures, concluding that the 
quartz has undergone fluxion but -not fusion, and has supplied 
eilica to the containing lavas, thus causing an increase in the 
amount of pyroxene and a dinginution in ‘the amount of mag- 
netite in the portions of those lavas that surround the inclusions 
and raising the percentage of silica. He suggested that such a 

cess at greater depths and higher temperature may, under 
certNg conditions, convert a basic rock into a more acid one, 
so that possibly the andesite of Strombolicchio may have been 
of basaltic character at an earlier period „0f its progress towards 
the surface. He offered@® the suggestion that other rocks or 
minerals once associgfg¢d with the quartz have heen assimilated 
by the magma. ‘The President angl Prof. Judd made a fev re- 
marks upon the paper. l 

CAMĻĘRIDGE, d 

. Philosophical Socitty, October 30.-—Prof. Hughes, Presi- 
dent, in the chair.—The following officers were elecied for the 
ensuing s@ssion :—President, Prof. Hughes ; Vice-Presidents, 
Prof. Cayley, Prof. Darwin, Dr. A® Hill; Treasurer, Mr. 
Glazebrook ; Secretaries, Mr. Larmor, Mr. Newall, Mr. Bate- 
son; New Members .of Council, Prof. Sir G. G. Stokes, Dr, 
Lea, Mr, Shipley, Mr, Seward.—The President (Prof. Hughes) 
read a paper. ag the geological evidence for the recurrence of 
ice ages, Prof. Hughes pointed out that the advocates of the 
astronomical explanationpof glacial ages have urged that there 
has been a recurrence at regularly varied intervals of combina- 
tions, the result of which must have been circumpolar vicissi- 
tudes of climate; and, seeing shat the secular recurrence of 
these conditions formed a necessary part of their theory, they 
gladly welcomed any confirmation of it, such as was offered by 
those geologists who saw in the character of the stones in cer- 
tain conglomerates traces of ice-action in several successive 
geological periods. The value of this evidence he now cnti- 
cised. He laid before the Society examples of the striated 
boulders and rock floors supposed to present glaciated surfaces, 
and with a view to the elimination of sources of erroi in the 
identification of the work of ice he exhibited a large gries*of 
specimens illustrating the various ways in which results were 
produced sometimes exactly the same as, and often closely re- 
sembling, the forms, markings and other charactere relied 
upon as proofs of ice action. By reference to these he showed 
that the facette€ stones Zom which the extension of the glacial 
conditiong’ over parts of Southern Germany was inferred, 
found their exact counterparts among those trimmed by blown 
sand into roof-like forms dnd ridges, and had no parallel among 
undoulstedly glasially-dressed stones. The scratched stones in 
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the base of the New Red, or so-called Permian of Erfgland 
(with the exception of one single specimen, which he said wust 
have got into the çollectioħ in Permyn Street by mistake), he 
compared with those produced by earth movements, in which 
the included pebbles of the conglomerate were protruded through 
the softer matrix and scored and indented by harder fragments 
held in the mass, The supposed glaciation of the houlders-in 
the basement bedseef he carboniterous he explained in the 
same way, producing examples in which the matrix and in- 
cluded frigments were scored alike by movements along small 
fault faces. He exhibited a portion ofthe sogd silurian floor 
on which these conglomerates rested, which was striated ina 
manner that might be easily mistaken for glacial action ; but 
he explained that he had taken this from a thrust plane, and 
he pointed %ut the difference in the mineral condition of the 
surface between these slickensided surfaces and those produced 
by glacial action. He excluded from the presefit discussion 
cases in which ice agency was inferred only from the size and 
shape of the stones or their Solation in finest material. He 
‘admitted the probability of evidence of ice action being found 
along known axes of recurrent upheaval, such.as those in the 
most ancient rocks along the Scandinavian range, or in the 
more recent deposits along the Alpine chain, or further south 
in the carboniferous boulder beds of India, Africa, and Aus- 
tralia ; but he pointer! out that these last, at any. vate, could 
lend no support to the astronomer’s contention, seeing that 
they surrounded a basin whose centre was in equatorial, n8t in 
circumpolar regions. He was willing to adrgit that im the 
astronomical combinations we might find a vera causa of vicissi- 
tudes of climate, but he urged that all the evidence from direct 
observation went to show that extreme glaciation does and did 
always bear a direct relation to earth movements. 


PARIS. 


Academy of Sciences, November 27.—M. de Lacaze- 
Duthiers in the chair.—On the registration of the variable 
elements of the sun, by M. H. Deslandres.—On equations and 
implicit functions, by M. Pellet.—On surfaces admitting of 
gauche cubics for asymptotic lines, by M. Bfatel.—On ripples 
(clapotis), by M. E. Guyou. Equations are obtained in which 
elliptic functions are substituted for the circular functions em- 


ployed by Boussinesq. According to these equations, each ) 


molecule oscillates along a straight line of fixed direction which 
itsel! oscillates vertically, and the resultant motion takes place 
along a parabola whose axis is vertical. For the- surface 
molecules, the first movement ig that of the profection upon the 
minor axis of an ellipse of a point describing,the contour of the 
curve with a constant linear velocity. n examining the photo- 
graphic tracing obtained by M. Marey it is found that the 
motion of the surface molecules takes place along a very flat 
closed curve. This divergence frém the-theoryeis easily ex- 
plained by the oscillations of the cylinder producing in the 
experimental basin a vertical displacement of the layers whch 
are theoretically at rest. The superposition of this motion upon 
that indicated by the theory has the eifec# of seperating 
in a vertical sense the trajectories corresponding to the two 
inverse phases of an oscillation.—Mutual action of bodies, 
vibrating in fluid media, by MM. Berson and Juppont. Two 
vertical discs were placed in air with their axes coincident. 
The one was made of steel, 0°033 cm. thick and 12cm. in 
diameter, and was kept vibrating by two small electromagnets, 
excited by currents of intensities, varying according to the 
amplitudes required, The other was of mica, 0'0i12 cm, thick 
and 6 cm, in diameter, fixed normally to the beng end of a 
light bar of aluminium, which, supported by a long silver wire, 
formed the movable part of a torsion balance. The movement 
of this disc is due to the surrounding air, thus being analogous 
to electrostatic induction. Thé#experiments were made inside a 
cage draped with soft and loose cloth, to prevent resonance. The 
torsion was measared wigh a Vernier micrometer to gy degree. 
The attractions exhibited between the two discs when vibrating 
ranged from half a dyne to about 6do dynes. At a distance 
of I mm, it was 602°3 dynes; at 2 mm., 98o;°at 4mm., 
14'5, and at 10 nem., 2'55. To produce the same forces 
electrostatically, a difference of potential of 600 volts would be 
required. The authors intend to study the effect of distance 


and of the medium in the case of pulsating spheres, —*e 
Calculation of the forces to which bodles placed in an electro» 


magnetic field are subjected, by M. Vagchy.¢ On the variation 
of the electric state of the high atmospheric regions in geod 
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eweathitr, by M. CÈ. André.—-On the preparation of metallic 
lithjym, by M. Guntz.—Improvement of culinary and lubri- 
cating oils by an electric treatme@t, by M. L. A. Levat.— 
On chloralose, by MM. M. Hanriot and Ch? Richet.—On some 
facts relating to the effects of injections of organic liquids.upon 
animals, by M. E. Meyer. —On absorption by the urinary ducts, by 
M. Bazy.— Transpiration and respiration asfunctions determining 
the habitat of the Batrachians, bM. A. Bisggrd.—On a ptomaine 
extracted from urfne in influenza, by MM. A. B. Griffithsand R, S. 
Ladell. This ptomaine is a white substance crystaflising in pris- 
matic needles, sgluble ig water, and showing a feebly alkaline re- 
action. Its formula is CHNO, It is a poison producing 
strong fever ‘and death in eight hours, and is not met with in 
normal urine.—On a new genus of fishes, related to Fierasfer, 
by M. Léon Vaillant.—On the male genital app@ratus of the 
tlymenoptera, by M. Bordas.—-Researches on the anatomy and 


* cdevelopmene of the female genital apparatus of the Orthoptera, 


4 


by M. Peytoureau,—On the localisation of the active principles 
in the Limnanthex, by M. Guignard.—On the localisation of 
the active principles in the Cucurbitaceze, by M. L, Braemer.— 
„Experiments on thé disinfection of mushroom beds, by M. I. 
Costantin.—On the exchanges of carbonic"acid and oxygen 
between plants and the atmosphere, by M. Th. Schleesing fils. 
— Subterranean grafting, applied to the preservation of ungrafted 
French vipes, gy M. Geneste.—-On the requirements of direct 
or grafted vineg by M. Albert Renault.—Study of a variety of 
the @ider apple in all its life periods, by M. A. Truelle.—Proofs 
and gause of the actual slow movements of Scandinavia, by 
M. A. Badoureau.—Observations on the oolitic limestone 
superior to the gypsum of Villejuif, near Paris, by M. Stanislas 
Meunier. 
AMSTERDAM. 

Royal Academy of Sciences, October 28.—-Prof. van de 
Sande Bakhuysen in the chair.—Prof. Behrens treated (1) on 
the structure of native gold. Several samples of auriferous 
quartz were examined under the microscope, on the supposition 
that they would be found to contain agulomerated granules of 
metal. Thagold was found to be crystallised in cubes, and in 
combinations of fhe cube with the octahedron, so perfectly as 
even to present good cleavage planes. It would appear, there- 
fore, that such gold must have been precipitated and crystallised 
at the same time and under the same conditions as the sur- 
rounding quartz. Further evidence for this conclusion was 
afforded by the presence of microscopical cavities in small 
nuggets. Lile the cavities in quartz, they occur in streaks and 
small heaps, beng partly spherigal or oval, and partly of a sub- 
angular shape. By the distribution of the alloyed silver in 
concentric layers Of ricl and poor alloy, the supposition of a 
molten state is excluded. All these peculiarities were also found 
in grains of gold washed frdém an auriferous ochre, enclosed by 
auriferous qpastzite. ` (2) On the chemical constitution of 
alloys. (i.) Lead was found to be a good’solvent for crystallising 
copper and its alloys, a small quantity of lead only being taken 
up by the latter. If a piece of copper is put into red-hot lead 
conlaiping a lile tin, the surface of the copper is changed to 
bronze, which does got melt, but will partly dissolve in the 


| the centrum to a vertex, or to the centre of an edge, of a tri- 


angular face, or of a bounding wctahedral thgee-Alat. As to the 


‘vertices, the féur dimensional being Le (24 = nimber of bound: 


ing three-flats, ge= "length of edge), proveseto be the combina- 
tion of a Le (tessaract) anda L a or ofithree L's; as to the 
bounding three-flats it may be considered as the combination 
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Onnes gave a comparison made by Dr. Zeeman of his measures 
of polar reflection of light on mafnets with the theories of Gold- 
hammer and Drude. His experiments decide in favour of the 
first theory. Prof. Ones communicated also an explan&tion 
by Dr. Kuenen of the abnormal phenomena observed in the 
neighbourhood of the critical temperature by the theory of 
mixtures. The experiments of Dr. Kuenen agree with the 
results of Gouy. 


and a L nA or of three L a ’s, — Prof. Kamerlingh 
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A BOOK Of PRACTICAL EXAMPLES IN 
ULECTRICITY, *%, 


Problèmes et Calculs {Pratiques d'E lectricité. Par M, 
Aimé Witz. (Paris: G&uthier-Villars et Fils, 1893.) 
“THIS is, in the main, a book of fplly worked-out 

exercises@in electricity and magnetism, designed 
Kor the help of practical studewts. Its idea and arrange- 
ment are good, and the examples seem to have been 
«chosen with much care, and, as far*as possible, from 
«actual cases which have occurred in laboratory and 
practical work. The aim of the author has not been to 
Kurnish a set of examples, like the collection of Walton, 
in theoretical mechanics, or that of Hall Turner, in heat 
and electricity. These works illustrate general mathe- 
snatical theories by examples, the solutions of which are 
tn many cases important or interesting partfcular 
Kheorems ; but their interest is, to a great extent, mathe- 
«matical, M. Witz has had in yjew the wants of students 
endeavouring to obfain a sound elementary knowledge 
«of electricity, who are not afraid of a piece of calculation 
Mnvolving? when “necessary, a little differentiation or 
integration, when it comes.in its proper place as the 
‘simplest and most direct means of attaining the required 
result. è 
The work is divided into three parts: (1) containing 
«definitions and formulas, (2) numerical constants, and 
{3%the greater portion of the book—a collection of illus 
Krative examples. Part 1 dea% first with magnetism, and 


ives the ordinary relation between magnetic intensity 
aN pasnetic ,induction, introduces the notions of mag- 
neto-nwtive forcë and magnetic resistance, and shortly 
states the main facts of lamellar and solenoidal magnet- 
isation. In like mannerghe next chépter sfafes, merely, 
some of the pringipal theorems of electrostatics; the 
third deals with phenomena of steady currents; andéhe 
last two with electro-magnetism and induction of currents. 

n connection with edectro-magnetism a paragraph is 
devoted to the researches of Ewing ant “M. Hopkins” 
on the magnetization of iron. All the latter experimenter 
(the distinguished inventor of characteristic curves of 
dynamos appears to læ meant!) is credited with is a 
demonstration that the “ travail” (consumed in puttinga 
sample of irofethrough a magnetic cycle) “ exprimé en 
ergs et rapporté à luni, de volume, est égal au produit 
de la force coercitive de l’échantiflon par Vinduction 
maximum, divisé par m.” The measure of coercive force 
assigned by Hopkinson does not seem to be explained 
in the book, and so a really important idea, rendering 
definite what was before a perfectly vague expression, is 
passed over. Asto the demonstration referred to, we 
must confess to never having heard of it. Dr. Hopkinson, 
we had supposed, simply used the rule stated in the 
quotation as a rough and ready method of rapidly fing- 
ing the approximate dissipation of energy in a @losed 
magnetic cycle. 

Ampére’s law (“formule q@assique, connue d@ tous 
nos lecteurs”), of the action between two current 
elements ie explained? but no hint is given that any 
number of other laws can be obtained which give for the 
only cases with which we can without ambiguity deal, 


NO. 1259, VOL. 49] 


those of closed circuits, precisel¥ the same result as is 
. given by Ampére’s formula, although the fatfer may have 
certain advantages in point of simplicity. ° 

The word “law “eis a good deal misused in electrical 
s@ience ; we have Kirchhoff’s laws, Ohm’s law, Joule’s 
law, Lenz’s law, and many others ; but we have here a 
law that we do not remember to have come across before, 
namely “ Pouillet’s liw,” which asserts that ethe quantity 
of electricity @onveyed by a current I in time Z is IZ! 
No doubt if the electro-magnetic defisition and measure 
of a current are adopted, it is a proper subject of inves- 
tigation to settle whether it is simply proportional to 
the current defined electrostatically as the time rate of 
flow of electricity; but the real proof that this is the 
case, is the consistency with the results of experiment of 
the great mass of results deduced from this propor- 
tionality. 

The chapter on mduction is brief, but contains a great 
deal of information very accurately expressed. The 
function of the current which multiplied into the speed 
gives the electromotive force of a dynamo, ig referred to 
as the “ fonction caracteristique” of M. Marcel Depreg ; 
but Hopkinson’s extremely important dynamo character- 
istic curves are merely referred to, without any mention 
of their aithor. 

The so-called law of Jacobi, namely, that “‘ Le travail 
utile d’un moteur est maximum lorsque sa force contre- 
électromotrice est égale à la moitié de la force électro- 
motrice de la generatrice,” is no doubt correctly stated, 
since by “le travail utile” is meant the electrical work done 
on the motor in a given time, otherwise than in hgating its 
conductors. But it would be better to say’ that the elec- 
trical activity as specified in the motor is a maximum 
when the condition stated is fulfilled. The phrase “ useful 
work,” here used, has caused this result, simple as it is, to 
be completely misunderstood by many practical electri- 
cians of high standing. In the present case the tendency 
to error is obviated by the statement immediately follow? 
ing, that “Le rendement electrique Pune transformation 
d'energie, est égal au rapport de da force contre-électro- 
motrice ¢ de la réceptrice à la foyce électromotrice Æ de 
la géneratrice. Ce rendement peut devenir egal a Punité 
lorsque e devient egala Æ; mais alors le travail produs 
tombe à zéro. C’est la lot de Siemens?” š 

The late Sir William Siemens objected in 1883 td the 
erroneous interpretation put upon Jacobi’s result by 
Verdet and others, and likewise stated the true principle 
of efficiency; but the law of maximum efficiency of a 
circuit containing a motor was given in Lord Kelvin’s 
very important paper on the “ Mechanical Theory of 
Electrolysis,” published in 1851 in the P&Azlosophical 
Magazine. As not only this result, but otters, forming 
practically the whole of the simple but immensely im- 
portant elementary theory of the electrical effigiency of a 
generator and motor, are there incidentally. given by 
Lord Kelvin, andgare ugpally stated in practical treatises 


and lectures as theorems of much later date, we may be» 


allowed to give here a short sbridgement of thegpassage. 

Denoting by œ the angular velocity with which a 
Faraday disk magneto-electric ma¢héne is driven, by 2 
the velocity with which the machine would have to be 


driven to give a back electromotive farc equal to that * 
of the generator (a battery in this casg), Lord Kelvin 
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* 
iia ott that if æ is less than n, the current is opposed 
to she electrénfotive force of the disk, ang that therefore 
in this case “the chemical action-is the source of the 
current instead of being 4in effect of,it ; and the disk by 
its rotation produces mechanical effect as an electrg- 
magnetic engine” (or, as we now call .it, a‘motor) “in- 
stead of requiring work to be sp@nt upon it to keep it 
moving as ə magneto-electric m&@Mine.” If y be the 
current flowing, F the intensity of the fiell ia which the 
disk revolvgs, r the radius of the disk, R the resistance 
of the circuit, W’ the rate at which work is done by the 
current on the engine, M’ the rate at which energy ig 


spent by the battery, then the results—  » 
; (Tee 
ie y = Ea - a), 


W= he Foy, 
or 
: "Wes 2M > e 

Q : 
are given, and it is pointed out that the fraction of the 
“entire duty of the consumption which is actually per- 
formed by fhe engine is equal to w/o.” The ratio w/a is 
the ratio of the back electromotive force of the motor to 
thé total ®electromotive force of the generator, and is 
therefore the law of efficiency stated above in the words 
of M. Witz. 

The examples worked out in the book are.many of 


_ them highly instructive, and, so far as we can judge from 


the examination of a selected few, seem clearly and 
correctly dealt with. They are not merely numerical, but 
include in most cases the deduction from general 
theorems of fermulas for particular cases, which are then 
illustrated by numerical problems in which results are 
expressed in C G.S. units. The value of these problems 
is enhanced. by the fact that they are, as we have said, 
for the most part actual problems which have turned up 
in experimental or practical work. The subjects thus 
élucidated ificlude magneftsm, electrostatics, steady flow 
of electricity, tlectso-magnetism, dynamos, motors, and 
the distribution and transmission of electric energy. 
There can be no doubt that the book will. ‘prove very 
useful to@eAchers and.students. Its only fault is that it 
geaves nothing for the student himself to do. A moderate 
number of unworked examples, on which he might test 
his grip of the subject, and power of applying principles, 
would have been ery valuable. It is undesirable to spend 
very much time in solving mere arithmetical or algebraic 
conundrums, but.enough must be done to acquire a fair 
amount of readiness and expertness of calculation? and 
of the great benefit derived from working out numerical 
examples of physical principles, there can be no. doubt. 
We think, therefore, the author would do well to supply 
material for this in a future edition. A. GRAY. 





® 
i © BESANT S DYNAMICS, ` 
A Treatise on Dynamics. By? W. H. Besant. 
bridge : Deightorf, Bell, and Co., 1893.) - 
ee I$ pépiilar text-book has noy reached a second 
edition, and g@ntains several additions which have 
increased its size from 334 to 448 pages. 


(Cam- 


A new chapter 


has been adtleg op disturbed elliptic motion, which 
shows how. the ais aw of an elliptic orbit are affected 
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-applieations illustr&ting their. use. 


Tag 
by small disturbances in the same plane. This chapter 
will serve as a useful introduction to the planetary 
theory, since the limit@&ion of the problem to we 
dimensioñal motion enables various difficulties, °which 
arise from taking into account the Igngitude of the node 
and the inclination of the orbit, tẹ be got rid of. The 
principle, upon which the method Sf the variation of the 
elements is based, is one to which students should be 
introduced at aff early stage,; but unless gome simplifica- 
tion is made, the analysis becomes rather complicated. 
We are inclined to suggest that this chapter might be 
extended in a futuwe editi@n. ° 

The last chapter of the first edition has been amplified 
into two, the first of which deals with motion in three 
dimensions, whilst the second discusses several im- 
portant problems relating to the motion of tops, discs, 
gyroscopes, &c.; and the book concludes with a new 
chapter on Lagrange’s equations, together with several 
To discuss any of 
the higher developments of this branch of the subject, 
including the Hamiltonian transformation, and the mixede 
transformatior? which in £887 was for the first time given 
in a complete form by the author of this review, would 
probably be thought beyond the scope of an ele- 
mentary work; but it would be well to bring out more 
pointedly the fact that the kinetic energy of a dynamical 
system can be expressed in several different forms, and 
that when employing Lagrange’s equations there is only 
one form which it is permissible to use, viz. the La- 
grangian form, in which the kinetic energy is expresged 
as a homogeneous quadratig function of velocities which 
are the time-variations of coordinates. Mistakes are, 
frequently. made upon this point; and it is most neg- 
sary to impress upon the minds of Students t La- 
grange’s equations are double-edged tools, which are apt 
to cut the fingers af those who unskilfully handle them, 

Dr. Besant has used the word Phoronomy i in the place 
of gnematics, and be hgs stated his reasons for so doing 
in a letter published in NATURE, March 17, 1892. The 
word appears to be a good one, and has the merit eof 
being classical, aad not Teutonic s but notwithstanding 
occasional flights into the regions of radicaltsm, the in- 
grained conservatisfi of the English mind is so strong 
that it is by no means certain whether phoronomy wili 
supplant a word which has long held the field. _ 
* One of the most satisfactory features of ghe work is that 
Dr. Besant has drawn marked attention to the principle 
of momentum. ‘This principle*is in some respects a 
more fundamental one than the principle of the con- 
servation of mechanical emergy ; for the former principle 
is true in the case of viscous systems in which there is a 
conversion of, mechanical energy into heat, whilst the 
latter does not hold good when internal friction or vis- 
cosity exists. The principle of linear momentum can 
be shown to be a direct consequence of Newton’s second 
and third Laws of Motion ; but doubts have been enter- 
faineg whether the principle of angular momentum can 


| be deduced from Newton’s Laws without the aid of an 


additional hypothesis. The question, howéver, is far too 
recondite a one to be discussed in a review.” 

It is possible that some of those whom’ a rgcent corre- 
spondent in NATURE has described as “the sug and the 


! bug school” may object to the large amount of problems 
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and examplesewhich àre containtd in the text and at the There is no doukt that insects of various kinds get 


rend of the chapters. Persons whose curiosity is limited 
o finding out what electricity does, and adopt the un- 
scientific attitude of considering it waste of time to try 
and ascertain what Glectricity is, and wd: Ly i@ is capable 
«of performing so many wondrous feats, may perhaps 
ebel against a system, one of whose objects is to train 
khe mind to inquire into the causes of natyral phenomena. 
It must be recSllected that* young men, who are just 
semerging from the schoolboyestage of existence, invari- 
ably figd that Rigid Dynamics js a very difficult subject to 
master, and that a thorough knowledge of the principles 
«of the subject, combined with analytical skill in applying 
them to natural phenomena, can only be acquired by 
working out a large number of problems and examples. 
It is also an excellent plan for students to work out the 
same problem (for example, the motion of a top) by 
various methods, and to study the different results ob- 
tained by each; for they will thereby not only obtain 
analytical skill, but will learn that their symbols, instead 
of representing mere mathemetical quantities, are the 
embodimene of impartant scientific facts. 
A. B. BASSET. 





INSECT PESTS. 

Our Household Insects: an Account of the Insect Pests 
found in Dwelling-houses. By Edward A. Butler, 
B.A., B,Sc.Lond., author of “Pond Life,” “ Silk- 
evorms,” &c. (London and New York: Longmans, 
Green and Co., 1893.) r 

R. E. A. BUTLER has done useful service to the 
cause of popular entomology by reprinting the 


prese series Of hig contributions to Kvow/edge in book. 


form. Not very many species are discussed, but these 
seem to comprise most qf the principal insect pests be- 
longing to the variqug orderg of insects which infest our 
houses, and attack ourselves or our property. ä 
As insects (exclusive of insect-parasites) attack all 
k®ids of dead or decaying anfmal and vegetable matters, 
and play the part @f general scavefigers, nothing is 
exempt from their ravages. Books are partitularly sub- 
ject to their attacks; and many of their enemies are 
noticed by Mr. Butler.e We remember once being much 
amused by an account of a book-worm, which was ‘ridi- 
culed by a writer in a bibliographical magazine, as being 
evolved from the descriker’ s own consciousness, but which 
was really fairly recognisable as applicable to Lep/sma sac- 
charina, the common silver-fish. But the critic regarded 
the book-worm as necessarily & small grub or beetle (we 
forget which), and displayed his own ignorance of ento- 
mology accordingly. Prof. Westwood once named a 
minute beetle, which had done much mischief to the 
cover of a ‘book, Hypothenemus eruditus; and specimens 
of books damaged by insects may be seen in one of the 
cases in the public insect-room at the Natural Histor 
Museum, South Kensington. We believe thae Mr, 
Zaehnsdorf, the well-known book-binder, has also formed 
a collection of the book-pests,which he has met with in 
the exercise of his vocation. We may add that the Arabs 
sometimesewrite the n@me Kabikaj, said to be that of a 
geniu$ wh8 presides over insects, on their manuscripts, 
in ae to protect them from the ravages of his subjects. 
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mixed with h&man food from *time to “time ; but Wve 
imagine that the passage which Mr. Butler quotes from 
Curtis’s “Farm Instcts,” relating to maggots in cocoa- 
btans, is somewhat out of place at the end of a chapter 
on beetles, for we have good reason to believe that the 
insect to which Curtjg, alluded was not a pele; but a 
moth of the > genus Ephestia. 

The seveh plates of magnified insects and their struc- 
ture, and the numerous woodcuts, add®much@o the use- 
fulness of the book. Clear definitions, and accurate 
Uemonstrations, are extremely useful in entomology, not 
merely to beginners, but even to more advanced students, 
who often find much difficulty in obtaining the necessary 
explanations of the characters and terminology, when 
they take up the study of a gtoup of insects with which 
they were not previously familiar. 

The insects which Mr. Butler discusses may be divided 
into three classes: those which really cause serious de- 
struction to property, as the clothes-moths and various 
kinds of small beetles; those which are rater tfouble- 
some and annoying than destructive, such as the flies 
and wasps; and those which attack mag himself. 
Among the latter are the lice, which the increase of 
cleanliness has fortunately rendered rather unfamiliar 
objects to the better classes in recent times. Yet they 
are ‘highly interesting creatures, from many points of 
view, and several entomologists have not scrupled to 
make a special study of them; among others, Denny, 
who wrote an elaborate monograph on the British species, 
illustrated with twenty-six coloured plates; and the old 
Dutch naturalist, Van Leeuwenhoek, who actually reared 
a brood ina stocking on his own leg! We think the 
figure of the proboscis of a louse, which Mr. Butler copies 
from the Danish entomologist Schiddte, on p. 332, will 
be new to most of his readers. But there ig a curious 
omission of a necessary explanation in iy. Butler’s 
observations, in the following passage :— e °° 


“ Man is not exceptional among mammals in harbour- 
ing these vermin; he is but in fhe same category with 
the rest, for it seems 4o be the*rule, from elgphant to 
mouse, largest to least, “that some member of this group 
of parasites should be attached to each species ; an@ 
even aquatic animals, such as the seal and walrus, do not 
evade their attacks.” 


Surely Mr. Butler, to avoid being misunderstood, 
should here have stated that the presence of a true louse 
on sgals is quite an exception as regards marine animals, 
and that the so-called “whale-louse,” and similar para- 


| sites, are not true lice, or even insects at all, but 


parasitic crustacea. 

Our author mentions the fact of colonfes ®@f fleas 
having sometimes been found on sandy sea-shores, and 
wonders what they can find to eat there. But although 
certain species of fleas are attached to different species of 
animals, they aregperhaps not so particular about their 
food as is generally supposed. 
is very common to find colonies of ‘fleas camping-out in 
the open; and the lgte Mr. F. Smith once recorded aw in- 
stance of a suburban garden, in which e particular bed was 
swarming with dog-fleas; no particular dog being men- 
tioned as the probable origin of the inv&sion. In the 
Western States of America, the “ wildefigas,” as the late 
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forests. e ° 


Some curious stories are related. by Mr. Butler reg 
specting Longicorn beetles, and Szrer ezgus perforating 
sheets of lead. Many years ago, @tin canister was ex. 
hibited beforg the Entomological*S$®iety, through which 
a stag-beetle had gnawed its way, and the marks of its 
jaws were distinctly visible on the tin. 

In his remarks on the bed-bug, which is almost in- 


variably, if not always, apterous, Mr. Butler makes some, 


general observations (p. 287) on the use of wings to in- 
sects. It may be mentioned that the late Mr. Wollaston 
has obsefved that most insects inhabiting the Atlantic 
Islands, are either strongly winged, or practically in- 
capable of flight. The explanation which he gives is very 
curious and interesting. Insects living on small islands 
exposed to gales are very liable to be blown out to sea. 
Hence it is almost equally beneficial to them either to be 
gifted with esuch strong powers of flight that they can 
make their Way back, in case of such an emergency, or 
else that they should never fly at all, and thus never run 
the'risk of being blown away. 

There are many inferesting subjects touched upon in 
Mr. Butler’s work, and much that would admit of further 
comment; but we have perhaps said enough to indicate 
its general scope and character. Should itreach a second 
edition, we think it might be made a little more compre- 
hensive with advantage; for the subject is a very large 
one, and those who feel a real interest in it rarely find a 
book too long*or too much detailed. 


OUR BOOK SHELF. 


Text-book of Biology, By H. G. Wells, B.Sc.Lond., 
F.Z.S., Lecturer in Biology at University Tutorial 
e College.* With an Introd%iction by G. B. Howes, F.L.S., 
F.Z.S., Assistant Professor of Zoology, Royal College 
- of Science, London. Part II. Invertebrates and 
Plants. (London: W. B. Clive, University Corres- 
. pondenge, College Press, 1893.) M 
IN dealing with a small number of Vertebrate types in Part 
I? of this book (see NATURE, vol. xlvii. 1893, p. 605), 
the author showed distinct capability and promise; but 
we féel that he would have done well to wait and work 
for a few: years before publishing this second volume, 
°” which covers a larger field. Asthe types of plants and 
invertebrates treated of have already been described in 
so many text-books, the writer had, at any rate, the oppor- 
tunity of getting his facts and deductions second-hand 
and fairly correctly stated, even without°an extensive 
acquaintance with biological science. There is, therefore, 
all the less excuse for the many errors and misstatements 
which occur in this volume, the preface to which would 
lead one to expect better things in this respect, as well 
as in thee selection and grrangement of facts. Prof. 
Howes’s introduction appeared in Part I.; and before 
ingerting his name on the title page of Part IT. it would, 
eve think, have been only just to have at least submitted 
the proofs to him.® The book would certainly have 
gained bY se doing. X 
Apart from the morg serious faultse which are so nu- 
merous that it is noteeasy to give a short selection of them, 
,~2wkward terms and misprints abound. Prof. Goebel 
è would probabby Qe surprised to hear that he had written 
~: a text-book on botanical “ mythology” (p. 94) ! 
elbe illustrati@ns age exceedingly crude, and are mostly 
+ 
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“as simple and diagrammatic as possible.” 


e e 
rough copies of well-known figures. [It is, However, only 


fair to state that the autor has purposely made them, 
W.eP. ~ 


The New Teghmical Educator. Volgii. (London, Paris, 
and Melbourné: Cassell and Coe, Ltd., 1893.) i 


IN a notice of vol. i. of this useful work we pointed out 
that it filled a want in our genèral technical literature, 
and that its contents were of a high order. The present 
volume is quite equal’to its predecessor fn this respect, 


and forms a continuation of all the subjects treated in the 


previous volume. 

Under the heading of the “Steam Engine” we ftnd an 
admirable series of chapters, by Mr. Archibald Sharp, on 
the subject of valve gear generally, particularly the dia- 
grammatical treatment of the subject illustrative of the 
various movements of eccentrics, piston and valve. 
“ Electrical Engineering ” is also fn good hands, being 
clearly treated by Mr. Edward A. O’Keefe. The many 
explanations and descriptions given are of a high order 
of mesit.” On the sebject of “ Cutting Tools” much use- 
ful information is to be found from the pen of Prof. R. H. 
Smith, who is an authority on this particular subject. 
The other subjects embrgced in the volume, including 
practical mechanics, plumbing, photography, steel and 
iron, drawing for engineers and carpentry, are all well 
written. and illustrated, forming a very eseful collection of 
articles on technical subjects. It is to be regretted, 
however, that .the various articles on different subjects 
continue in this volume to be mixed together, thus 
causing the reading of ona subject to be a matter of 
frequent reference to the page of contents. 


Heat, and the Principles of Thermodynamics. By Dr. 
C. H. Draper. (London: Blackie and Son, 1893.) ® 


In these days of innumerable books, it is often a difficult 
task to correctly appraise the value of a new work, ang: 
this is especially the case with books intended for gfe 
classes, The only thing a reviewer cam do is toyjfidge 
whether the volume under his notice differs much from 
previous volumes oy the same subject ; and if the author 
shows no originality of treatme:®, it seems to us that his 
book could very well have been lefwungvritten. Viewing 
DreDraper’s work m thts light, we find as follows: (r) 
Much more attention is paid to the principles of thermo- 
dynamics than is usual in clAss-bogks of its kind ; (2) the 
examples and exexcises distributed, throughout the book, 
and at the end, are more numerous than in nost text- 
books of heat, and.cever a wider range of examinations ; 
(3) the mathematical section of the subject has not been 
shirked. Little more can be saide The book is as good 
as any of its class, and to the student who desires to 
read up for an examination in heat it gould be very 
* 


helpful. 
o 


LETTERS TO THE EDITOR. 


[The Editor does not hold ‘himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part & NATURE. 
No notice is taken of anonymous communications. | l 


Systematic Nomenclature. 


e 

WITA reference to Prof. Newcomb’s suggested nomenclature 
for radiant energy, which appeared in NATURE, November 30, 
p. 100, it seems advisable to be rather cautious inedopting new 
words, ®r rather terminations to@words already more or less in use, 
for at the present time the student beginning thegtudy of physical 
science is fairly bewildered with the va@ious forms ofwords used 
under the present system, or rather want of system,ein nemen- 
clature, e 

If once for all some system of termination was settled upon 
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‘ 
{as in chemist, for the increasing” oxidation results, &c.), the 
coinage of words as fresh needs arose would proceed automati- 

‘ally gn rational lines. È 

This might very well form the object of a speciab committee 
of the British Association. Ki 

_ Mr. Oliver Heavisfe’s system for electgoma@netic matters 
has much to recommerfd itself for adoption, also, in general 
physics, | e . 

For example, after the plan (1) condacézox, (2) conductance, 
(3) conductivity, we would have, in the casegof radiant energy, 
(1) radiation, (2Pradiafance, (34 radiadzvity:. 

The first is for reference in a general way to the phenomenon 
in question; the second refers to ils amount in appropriate 
units gn any individual case; while thg third is suitable for 
expressing the peculiar action or factor in the phenomenon 
possessed by different Ascds of bodies. Thus the radiatance 
from a hot kettle would be the total quantity of energy lost per 
second. The radiativity would be the quantity of this per 
square centimetre. à 
. With a view of examining the feasibility of this system, the 
following list is subjoined. Many of the words appear at first. 
as if they would prove most awkward in practice, but 
remembering similar fears (which subsequently proved ground- 
less) in electromagnetic matters, one is afraid to say they are 
due to more than unfamiliarity. l 





Phenomenore e Amount of “Coefficient of 
Absorption “Absorbance Absorbivity 
Attrition. Attritance Attritivity 
Diffusion Diffusance ' Diffusivity 
Emission Emissance’ Emissivity 
Expansion Expansance® Expansivity 
Extension Extensance Extensivity 
Friction, Frictance Frictivity 
¿Gravitation Gravitance Gravitivity 
Heat THeatance Heativity 
Inertia Inertance 9 Inertivity 
- Polarization Polarizance Polarizivity 
“Reflection Reflectance Reflectivity 
fgaction je _ Refractance Refractivity 
Rotawon  Ieotatance Rotativity 
Solution Solutance Solutivity 





Special attentiqnedeserves to be called to inertance as a 
good name for mass, and inertivity far density, to rotagance 
jor moment of momentum, and rotativity for moment of inertia. 
r E e GEO, FRAS., FITZGERALD, 

Tay ee FRED. T. TROUTON, 

Physical Laboratory, Trinity College, Dublin, ` 

e 


December 5. ó 





On the Nomerf€lature for Radiant Energy, 


In connection with this subject there are many things ta be 
considered, anf one ofthe most important is the question of 
radiation and absorption, which requires a completely new 
nomenclature to get over very serious ambiguities that at pre- 
sent embarrass the subject. It is very necessary to distinguish 
between what may be called, on Prevost’s theory of exchanges, 
thé total radiatance from the a€tually observed loss of energy 
by radiation which is, according to this theory, the difference 
between the total radiatance and the total absorbance, This 
difference per degree cf temperature is very commonly called 
the radiating power, but this same word is used in quite a 
different “sense when it is attempted to prove, from Prevost’s 
theory of exchanges, that the radiating is equal to the absorbing 
powers by a consideration of thermal equilibrium. In this 
latter case the term radiating power means obviously the tptal 
radiatance of Prevost’s theory. ° 

It may also be worth while calling attention to the theory, 
given at Natingham by Lord- Rayleigh, as to the absorbivity of 
1ovugh surfaces being equal to mity. The general id@ under- 


lying his invegigation is that owing to diffraction the waves, 


amongst dhe deep coftugations in the surface spread abroad 
within t@em, and hardly any of their energy escapes out again. 
` At the time I called his attention to the way a similar theory 
: would explain the radiating power of rough surfaces, as I have 
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taught here for years back. Iam mentioning this now to call 


attention to ar® experiment of Megnus’ mentioned in Jamin . 


(‘‘ Cours de Physique,” vol. iii. part 3, p. 113, top line, editign 
1881 ; Pogg, Anz, vol. cxxiv,®p. 496), where I have an old note 
concerning this theory, and which I had forgotten, to the effect 

at the radiation from platinised platinum was much greater 
than that from smooth platinum, but that the increase was 
chiefly in the ultra-red @ays, for that the difference between the 
two plates was almostapeMpletely annulled by a plate of alum. 
This is what would be expected from the above fheory, because 
corrugation§ that are small enough to affect the ultra-red radia- 
tions might still be too large to be anything but a grooth surface 
for the visible radiations. There is evidently a good deal still 
to be done on radiativity. Geo, Fras, FITZGERALD, 

Physical Laboratory, Trinity College, Dublin, 

° December 5. 





Flame. ° 


I TRUST that, in common witlPother readers of NATURE, I feel 
duly chastened by the homily which Dr. Armstrong has addressed 
to you on the subjeg of my lecture on ‘‘ Flame.” It is perhaps 
well that we should be warned from time to time against™the 
sin of dogmatising, The only objection I have to the process 
is that I should be singled out as a sinner without some good 
reason being given for the selection. Iam charged with forget- 
ting that certain alleged facts ‘are but phenomeha interpreted 
by our own limited intelligence,” and yet I actually wound {ip 
my lecture with a quotation from Carlyle, intended jo emphasise 
that very point. If Dr. Armstrong had said that ¢4és was an 
‘* appeal to the gallery,” I should not have complained. 

I do not feel equal to the metaphysical discussion to which 
Dr. Armstrong opens the way. I know only of one kind of 
fact, namely, ‘f phenomena interpreted by our own limited in- 
telligence,” and it seems better to spell the thing in four letters 
than to bury it in phrases that smack of the pulpit, 

_Now let us see what I have done. I found on burning a 
hydrocarbon with a limited supply of oxygen, that in the cooled 
products of combustion all the carbon was oxidised, and that 
some of the hydrogen was set free. I had bten brought up, 
like Dr. Armstrong, to cherish certain chemical dogmas, one 
of which was that the hydrogen of a burning hydrocarbon was 
oxidised before the carbon. I now asked myself what were the 
grounds for this dogma? It seemed to me to spring from the 
narrowest view of things, probably from the fact—JI mean the by- 
limited-intelligence-interpreted-phenomenon—thatehydrogen gas 
is easier to set on fire than a lumpof charcoal. This was obviously 
an unscientific conclusion, for the carbon of a burning hya? - 
carbon is part of a gas, and when it is @xidis€d it has not, like 
a lump of charcoal, to be virtually gasified in the act of burning, 
and so to demand a high temperature and an untold amount 
of heat. I then read wit} great profi? a paper by Ir Armstrong, 
which confirmed my opinion that the heat of combustion of an 
atom of gaseous carbon, in forming carbon monoxide, must ge 
exceedingly high, and so on all grounds I concluded that there 
was no prima facie reason for assuming that theghydrogep of a 
hydrocarbon would be oxidised in prefegence to the carbon. 
Experiment showed the opposite result; the carbon was oxidised, 


and I adopted the straightforward explanation, and renounced * 


the old dogma. There were alternative explanations. It was 
cowceivable that the hydrogen burnt first and liberated the car- 
bon, which then acted upon the steam to produce one or both of 
the oxides of tarbon and free hydrogen. We should then have 
two successive chemical reactions. I pointed out that there was 
only one piece of indirect evidence in favour of this view, and 
that has since been contradicted by Prof. Dixoh.” But Dr. 
Armstrong appears to suggest the view that the two chemical 
reactions are simultaneous. Now we know of plenty of chen - 
ical reactions which are best *understood and rémembered if 
we represent them by two simullanegus equations, When, for in- 
stance, zinc is heted with strong sulphuric acid, and we do*not 
get hydrogen, we may explain the pi aden anomaly by saying 
that hydrogen zs liberated, but that it infmediately attacks some o 

the hot sulphuric acid, produfing sulphur diexjde tnd water. 
Or we may choosesanother pair of ‘‘normal” reactions @hich, 
being supposed to happen simultaneotfsly, will explain the ‘ab- 
normal” result. But surely no one thinks that the two re- 
actions do proceed simultaneously. 
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I use thig method of expo-e, 
sition very largely, but I always telé m§ students that it is w 
analogous to the treatment of forces in Cynapics. We suppose «œ 
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a body acted upon by two forces whose @irection and intensity 
may he conveniently represented by the adjfent sides of a 
„parallelogram. The body really moves along the diagonal; 
virtually it has a double traek, ofte along each of the adjacent 
sides of the parallelogram, In like manner, in our hydro- 
carhon-oxygen syslem, we may picture two compellin 
forces, viz. the tendency of oxygen to combine with carbon, and 
of oxygen to unite with hydrogen. You*may, if you please (and 
this seems a fascinating exercise to BemArms:rong), shut your 
eyes alternatel? to each force and say, ‘ first thg hydrogen gets 
all the oxygen, and then the carbon snatches some froth it,” or you 
may just as wgll put ig the other way about. I simply recorded 
the fact that the carbon got the most of the oxygen, with an 
explicit reference to the fact that I was dealing with the cooled 
products, Before my experiments were published Dr. Arm- 
strong thought that hydrogen got most of the oxygen. He had 
actually tried to persuade Sir G., G. Stokes and many others to 
this effect.e When my paper appeared he sought to discount the 
facts it contained by flights of polysyllables worthy of a great 
statesman.! Is it not strange¢hat he should now turn to rend 
the man who relieved him from what he so abhors—a dogma? 

The assumption that the products which gre collected irom a 
flante may have totally altered in kind during a minute fraction 
of a second is perfectly gratuitous, and a similar assumption 
might be made about nearly every reaction in chemistry. Dr. 
Armstropg a just as well forbid me to say that zinc and hot 
sulphuric aci® give sulphur dioxide, as to say that when a 
hy@rocarbon burns with limited oxygen, the carbon has the pre- 
feregce. P 

I will not trespass on your space with a discussion of the 
liberation of carbon in luminous flames. Dr. Armstrong’s con- 
tentions on that matter are of precisely the same character as 
those I have dealt with above. Dr. Frankland has promised 
us some new evidence in favour of his theory. I trast I have 
always treated this theory with respect. I am not bigoted on 
the subject, though I await Dr. Frankland’s promised publication 
with the same sort of feelings as those with which a Neapolitan 
might look forward to the reawakening of Vesuvius, 

I have now, I hope, given an adequate reply to the question 
of scientific fact faised by Dr. Armstrong. I will not say much 
about the imputations he casts upon my scientific honesty. It 
ought not to be a light thing fora man in Dr. Armstrong’s posi- 
tion to accuse a scientific worker of deluding an audience into 
unsound opinions by means of dazzling experiments, of playing 
to the gallery ; of doing, in short, just those things which are 
most repugnant to the conscience of an earnest investigator, 
Alter years pf,personal friendship, I know Dr. Armstrong’s 
i@iesyncrasies very well, and they are, [ imagine, pretty well 
known to the scifhlificevorld in general. I feel compelled, none 
the less, to ask him either to justify or withdraw his aspersions. 
I make no appeal ad mi®ricordiam, and seek no comforting 
eulogy, It is a duty Dr. Armstrong owes no less to the scientific 
world than to myself to state clearly dnd precisely how I have 
dgparted from the standards of diffidence, deliberation, and exac- 
titude that are becoming to a man who is honestly seeking to 
expound the tyith. This, at any rate, is a matter the settle- 
ment of which is not gontingent upon the arrival of that chemical 
millennium when we shall recognise ‘*‘ chemical interchange 

*and electrolysis as interchangeable equivalent terms”; and I 
have the right to ask for an immediate and definite reply to my 
demand. ARTHUR SMITHELLE, 

December 2. 


The Second Law of Thermodynamics, 


CLAUSIUS’ supposed deduction of the second Jaw from the 
ordinary @juatfons of dynamics in the form 


aiinsir prayane arema 


a = 20 log (iT) 


has been discussed at length by Messrs. Larmor and Bryan in 


` 4 

1 Here is a quotat’on from one of his letters to Sir G. G. Stokes: *“ Re- 
@arding the interactions in flemes as consisting in a series of simultaneous 
and consecutive explosions, of which wẹ can only examine the faal steady 
state, it seems to rhat the phenomena are necessarily of an excessively 
complex character, and that their appreciation and successful interpretation 
must tax our powers of mentaPanalysis ina high degree, It will certainly 
be unwise at present to inferthat the oxidation of the hydrocarboas, or the 
separation of carbon and also of hydrogen from them, takes place entirely 
"in any one way.” 'Ẹhis seems to me like saying of a fall downstairs, that 
it is ‘fa series of simuRanequs and consecutive” bugips, &c. so diffizult to 
æ trace out and presenting sg many possible varieties of motion that itis hardly 

safe to call it a fall dow stays at all. 


*, NO. 1259, VOL. 49] ° p 


NATURE 


+ . 
Rr 0 ap as tee aA ee SSA HIE =e A SSS a i e e e AS 
a 


/ 
[DECEMBER 14, 1893 


A L e e 
their Report on Thermodynamics for the Briti$h Association. 
They accept the deduction pon condition that the system be 
conservative, that is, that fe external as yell as the iterna 
forces acting on it are to be derived from a potential. 
Now it is admigted that the equation ẹ 


° aQ_ i 
T 20 log (ZT 


can be proved for a conservative system with the meaning 
of ¢ given in the report. But in order that this equation, how- 
ever true, may express the second law, T and ¢ must be izde- 
pendent variables, or (which is ¢he same thing when there is only 
one controllable coordinate v) T andy must be ¢xdependent 
variables. ° e ° 

Now the second law implies comparison of two states, in 
either of which a substance can exist permanently. So if we 
seek to prove the law, or an analogous law, for a dynamical 
system, it is essential that we should compare two states of the 
system in either of which it is in stationary motion. One state 
may have the variables T and v, and the other may have 
T +0 Tandv+ ðv, but there must be stationary motion with 
either pair of values, If then K be the virial of all the forces, 
external as well as infernal, the Clausian equation, K = 2 T 
must hold. But if the system be conservative, as Larmor:and 
Bryan assume, K is a determinate function of v, and the virial 
equation constitutes a-relationg between T and v, so thateonly 
one of them is inflependent. For example, a fixed, quantity of 
gas in equilibrium in a vertical cylinder ufider a piston of mass 
“m” acted on by gravity. Clearly if D be given, v, the 
volume, is determinate, or we have only one independent vari- 
able. If a be disposable, you may make T and v vary in- 
dependently, but then the system is not conservative. It 
seems to me that Larmor and Bryan’s equation does not express 
the second Law. a 

Prof. J. J. Thomson, in his ‘‘ Application of Dynamics to 
Physics and Chemistry,” pages 95-100, proves the secand law on 
a certain assumption. And Boltzmann, ‘‘ Uber die ea 
ischen Analogien des zweiten Hauptsatzes,” has proved it on, 
think, the same assumption. Yn order to show clearly the 
nature of the assumption I will begin a proof as follows, treat- 
ing only the case of T temperature, and v volume. If x den 
the potential of all the conservative forces, # the external, frce 
necessary to maintain v constant, we have T being thé mean 
kinetic energy of one of N molecules 


8Q =NaT +.dx% pd. 
@e 


But by the virial equation ° 
' ° gyr? _ h 
pov = NTZ ~ Xo, 
p do ë 
ax + 


d = , , 
in which + is to be distinguished from * x ` as explained in 
ð e 
Watson’s ‘‘ Kinetic Thegry of Gases.” 


Therefore 
80 = NƏT + $NT@ log v +X - Xv, 
or ® a 


dQ _ oe T 

3 = NOlog T + §NO log eT (ax = do) 
now make 

f} z F TA 
(a definite time), then 

6 log T + 30 log v = 20 log (iT), 
and therefore 


ðQ 7 ; I fn — dX ) ° 

<= 2NQ | T eae ~ 4dr}, 

R = 2N log (iT) +E ax - Xow 

Now J. J. Thomson assumes (p. 97) that x, in his notation 

v,%s toge a function of v only, whence it follows that 

Se, Sale 
. “€o = 0 

° ex de j 

as he says, and so i 

. OQ = 2N@ log(fT), . 
l e o 

which I submit as a form o° his result {118). I understand 

Boltzmann in the treat’se above cited to make the same 


\ 
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assumption. J. J. Thomson subsequently considers the.case of | tion and stability ot. the Victorja; butthèe remaindernwas . 


But he. does not 


+ 


© beigg a function of T as well as Of v (p, 100). 
in this case make ae a complete differential. 


E s 
* Ithink that in the general case we musf regard. x as a func: 
tion of the unconstraiaable, coordinates, and as varying from 
one configuration to another, through which the system passes 
in the same stationary motion with constant v, When v 
becomes v + Ozwe do work jin two ways? Firstly, we alter 
the value of x for each configuration, doing thereby on the 

ee 


whole an amount of work equal to Xv. Secondly, we alter 


+ 8 
the comparative frequency of differenf values of x in the 
stationary motion. This is essential; for without this the 
system would not be in stationary motion with the altered 
values of Tand v, I think J. J. Thomson had this in his mind 
when he made x a function of T as well as v (p. 100). 
Let, then, fx, ... dx, or fde denote the frequency of the con- 
figuration x, ... £n, so that 


a dx _ f x 
x= fixie, Fy | £759 i 
and 
è ax = [Jðxdg+ / xO(fdo) 


e 1 
Ode referring to variation of the limits of integration 


e M dy 
= | xO(fde) + Kav. 
and so au | 
Ox - “Xan = a 
x - oy f x0(/do) 
and 3 
: K =2Nðlog (iT) + 3 | xa( fds). 
Now how to make ad 
2 x. [xao 
or `e * : 
` >- r 
X 
| J Xto), , 
- a complete differential? © 
If *e 
B= [flog f- 1 Wo è 


€Boltzmann’s minimum function), 
. | log fð (fae) = ƏB +N logy, « 
© 


and is a complete differential, 

Hence one solution, end probably the only general solution, 
of the problem is obtained by making log Cf proportional to 
®, e 


` e 


T 
ež 


® ‘sh 
f=Ce T, i 


where ¢ is numerical. That gives 
è 


oe = 2NQ0 log (iT) -7 ðB - Nalogz. 

Since 27T is the Action of the system during the definite 
time z, we see that the second law stands in a certain relation 
to the principle‘of least Action. But I think the complete treal- 
ment of it must be based on the virial equation. And it may 
be regarded as the law of the variation of B when T and the 
controllable coordinates vary, S. H. Bursury. 

è 





THE LOSS OF H.M.S. “VICTORIA”! 
191, e 


AST week we discussed the opinions expressed by the 
e Beard of Admiralty, in their Minute of the 30th of 
October, upon cerfain points that relate to the construc- 


1 Continued from p. 127. 
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left for consideration in:the present:concluding article. 
The. value of an armotr belt at the ends for resisting 
gauage.—Their lordshipsi say-*the fact that the Vectoria 
was not armour-belted to .the-bow had no influence ypon 
the final result of the collision. No armour-belt.could 
have prevented the Tipping open of the bottom below 
water by the ram-b@w ofthe Camperdown end the flood- 
ing of theecompartments to which water'could find access 
through the breach.” Mr. White argues strongly against 
the assertion, which he states has Seen nfde, that if a 
strong armour-belt had existed at the place where the 
blow was struck, the damage might have been greatly 
reduced and the ship kept afloat. He considers that all the 


. most important compartments which were flooded in the 


Victoria must have been thrown open to theesea under 
the conditions of the collision, even if there had been such 
a belt. ‘ The breach in the Sde might have been different 
in ‘form and possibly less extensive, especially above 
water ; but it must in any case have been of large extent, 
and have admitted very large quantities of water ina 
short time.” Mr. White proceeds to argue that the 
extent to which the Camperdown penetrated into the 
interior of the Victoria was not allogether a disadvantage, 
as the Camperdown’s bow thus became virtually locked 
in tke protective deck of the Viczorza, till the relative 
forward movement of the latter ship was d€stroyed and 
the tearing action of her spur upon the side of the Victoria 
was thereby prevented. “ Under the assumed condition of 
a non-penetrable armour-belt, this relative forward move- 
ment and tearing action must havetaken place.” But the 
Admiralty cannot admit the assumption of impene- 
trability. Reference is made to cases of collision, such 
as those between Vanguard and Jroz Duke, and between 
Grosser Kurfiirsi and Konig Wilhelm,which prove, in Mr. 
White’s opinion, that ‘‘ the existence of aa armfour-belt is 
no sufficient safeguard against injuries resulting from 
serious collision.” 

The objections that have been made to leaving so 
much of the ends of some of our first-class battleships 
unprotected by armour, have been mainly in connection 
with their defence against gun-fire. The sun is, and 
appears likely for some time to be, the weapon of attack 
which a battleship must be designed prgmarily to reSist. 
The attack of the ram can often be evaded by speed or 
skilful handling ; and thatof the torpedo by watchfulness, 
tactical resource, and smart cgnduct on the part of the 
officers in command. The real defence’ afainst rams 
and torpedoes lies at present much more in the judgment 
and skill with which a ship can be safeguarded or 
manceuvred by her officers, than in her gwn intrinsic 
power of resistance. š 

At the same time, it is obviously desirable that every- 
thing possible should be done to increase the amount of 
resistance that can be offered by a ship’s hull to attack 
frfm ram or torpedo. The Admiralty say that an armorr- 
belt would have no influence upon the final result of ram- 
ming. This statement is based upon two assumptions : 
(1) that “ under a blow of such energy as was delivered on 
the Victoria the strongest armoured side ever c@hstructed 
must have yielded and been driven in. Its water-tight- 
ness and that of the bulkheads, &c., within it adjacent to 
the place where the blow was struck, must have been 
destroyed, and the ultimate result (as regards the admis- 
sion of water)ewouldehave been practically as serfous 


under the same conditions of opep water-tight doors, &@ - 


as that which actually ogurred in the Veetogia” ; and 
(2) that if the Camperdown’s bow had*b&en preyented 
by an armour-belt from penetrating to so great a depth 
as was stated into the side of the F'?2c/orza, her spur would 


have torn away much more of the bottom plating than it 
® 


actually dide 4 Bj 
The truth of both these assumptions appears very” 
s a : . e 
( ‘ . — Lad 6° . 
* 
e 
e 6 ? 
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_quegtionablee With reggrd tothe fist, ités pointed out 
that the ram-bow of the /rez Duke drove the armour of 
tht Vanguard bodily inwards more than afoot. The 
armour of the Vanguard was, hoWever, only. 6 to 8 
inches thick, while the force of the blow with which she 
was struck is said to have ‘been two-thirds of that 
delivered to the Victoria. The armour at the point 
where the [Vctorfa was struck WOuld have been 15 
or 16 inches thick if she had been fitted with ap armour- 
belt, while the energy of the blow delivered to her is 
stated to ha@e beef “about the muzzle energy of a 12- 
inch 45-ton B.L.R. gun, the estimated perforation of its 
projectile being about 224 inches of wrought-iron armour.” 
The armour of the Victoria was not, howeveP, of wrought 
iron, but of iron faced with steel, on the “ compound ” 
principle,e which offers much greater resistance to 
penetration than wrought iron. 

Seeing that the depth*of the armour-belt would 
be 7 to 8 feet, and its thickness 15 or 16 inches; 
and that the projectile referred to, whose energy is-about 
equal to that of the blow delivered to the Vzctoria, 
only succeeds in penetrating the plate by concentrating 
its whole effect upon an area 12 inches in diameter, 
it does ñot appear that the armour ought to suffer much 
from a blow distributed over so much greater an area. 
The armour of the Vanguard was driven in because the 
supports in fts rear were not strong enough to resist the 
blow. In our present ships the top of the armour-belt 
comes against the edge of a protective deck, which is 24 
or 3 inches thick, and could well be supported and con- 
nected to it in such a manner as to effectually resist’ 
being driven inwards; and it appears to be mainly a ques- 
tion of fitting a similar bearing at the bottom of the 
armour, in connection with the armour-shelf, to furnish 
sufficient resistance at the lower edge. Such an arrange- 
ment for supposting the armour would not be difficult to 
devise ; and it does not appear impossible to thus con- 
struct an armour-belt, in a ship like the Victorza, that 
would resist being driven in by such a blow as she re- 
ceived ; and would do so without necessarily causing the 
water-tightness of the bulkheads, &c. adjacent to the 
place whereethe blow was struck, to be destroyed by the 
shock of theecollision. The fact is that armour-belts 
hive usually been arranged exclusively for keeping out 
projectiles from-guns, and not with the view of resisting 
ramming. Had the latfer been regarded as an import- 
ant function for armouy-plating to perform, the lower 
edge of armour, which would receive the first force of the 
blow in many cases, would have been supported in the 
rfar better than it now is, and probably somewhat in the 
manner indicated. 

Thé second assymption upon which the opinion that 
an armour-belt would have been useless is based is that, 
*by preventing the Camperdown from penetrating so far 
as she did into the interior of the Victoria, there would 
have been serious tearing of the bottom abaft the brech 
as the ships got clear of each other. In support of this 
it is stated that the bow of the Xonig Wzlhelm tore open 
the bottom of the Grosser Kurfiirst for some distance abaft 
the first breach, owing to the speed with which the latter 
vessel tried to cross ahead of her. This tearing action 
would depend very much, however, upon whether the 
point of theeam would have penetrated far enough into the 
bottom below the armouyr-belt:to keep the ships together 
for*a sufficient time, and it is quige likely that it would. 

nyhow, it is impossible to say what depth of penetra- 
tion would be necess&ry forg this purpose, especially as 
the ram Bows 8f ships by which a British vessel might 
be attacked are very different in length and form ; and 
it seems a doubtful process of reasoning which leads to the 
gesult that the great depth to which the side of the 
è Victoria was fenetrated might not have been con- 


e siderably reduced with advantage. 
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But the objections that have been made to leaving so 
great a length at the ends Of a battleship Without armour ® 
arenot, as*we have said, with reference to their being 
rammed, but because of the damage to which they are 
thus exposed ‘by gtin-fire. The results of the Admiralty - 
calculations show that the effect of gun-fire upon the un- 
armoured ends of such ships as the Victoria might be 
very serious, We are informed by Mr. White that the 
Victoria, as she “was at the time of the cellision, would 
change her trim 3 feet by the bow in consequence of 110 
tons loss of buoyancy above the protective deck. It follows, 
therefore, that if the whole ef the compartments above the 
protective deck were penetrated so as to admit water, there 
would be a loss of buoyancy sufficient to change her trim 
fully 5 feet bythe head, The change of trim and extra mean 
immersion thus caused by the loss of buoyancy would 
bring the top of the armour-belt close to the water-line 
at its fore end; and the slightest inclination would 
then be sufficient to immerse the fore end of the armour- 
belt on its inclined side. Perforation of the thin side 
plating®at this point above the armour would thus admit 
water into the ship over the top of the armour-belt, and 
lead to a growing loss of buoyancy and stability, hoth 
transverse and. longitudina®, which would soon place the 
vessel in a perilous position. The de8truction of such a 
ship does not thus appear very difficult by the large rapid- 
firing guns that are carried in cruisers and inthe secondary 
batteries of battleships. These guns, firing twelve to 
twenty projectiles of 6 inches_and 43 inches diameter, 
per minute could be aimed with great precision at the 
water-line of a ship, and would very soon cause the 
whole of the thin partitions in the unarmoured ends to 
be penetrated through and through, and admit water 
freely into the whole of the compartments. If the vesse? 
thus attacked were steaming ehead, at the slowest speed 
possible, the additional water that would thus be forced, . 
in would greatly increase the change of trim, and it 
would only be necessary to follow up the process: of 
aiming at the water-line along the fore end, and ovér the 
top, of the armour-belt in order to soon disable or sink 
her. . 

The foregoing considerations may gyffice to show that 
we see no sufficient grounds for believing the Admiralty 
to bè right in the assertion that the absence of an 
armour-belt at the bow had mo influence upon the final 
result of the collision in the case “of the Victorra,; still 
less that an armour-belt could not be ‘made more effective 
than it now if against the attack of a ram ; and still less, . 
again, that an armour*belt of sufficient length to furnish 
all the buoyancy and stability necegsary for safety would 
not afford a most powerful protection to a battleship 
against the destructive effects of the present rapid 
gun-fire, 2 . 

The sufficiency of the stability possessed by the shtp.— 
The Admiralty say “the capsizing of the Victoria, under 
the special circumstances described, does not suggest 
any insufficiency of stabilityin the design of that vessel. 
The provision made was ample for all requirements. 
When fully laden and in sea-going trim the metacentric 
height was 5 feet, stability reached its maximum at an 
angle of 34} degrees to the vertical, and the range of 
stability was 674 degrees.” It will be observed that it is 
only the stability that would be possessed when the hull 
of the ship is absolutely intact that is here spoken of ; 
ang it is doubtless sufficient for that condition, and would 
enable fhe vessel to take considerable quantities of water 
on board without danger. This is not a point, however, 
which has great practical importance in connection with 
actual fighting requirements. In order to judgë of the 
sufficiency of the stability under agdinary*fighting con- 
ditions it is necessary to know what it would be when 
the thinly-plated ends and compartments outside the 
armour-belt are penetrated by projectiles. ‘hig is a 
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factor of such great importance to the problem, as to. 
miake the bare information wish regard to the stability in 
the iftact condition comparatively valueless. Whether the 
provision of stability was ample, in the V/zctorza, for all re- 
quirements, as the Admiralty assert, or gs an®ple in existing 
ships of similar type} depends almost entirely, as regards 
the fighting requirements of a first-class battleship, upon 
what it is when the thinly-plated ends are penetrated. 
It is quite certain that damage to the ends would soon 
make demands upon the Stability, which necessitate the 
provision of a large reserve in the intact condition for 
drawing upon, and that this geserve should be sufficient 


to cOver not-merely the heelfhg effett of water held overe 


to one side by longitudinal partitions, but also the 
reduction of stability due to loss of buoyancy in com- 
partments that are opened up to the sea, and the effect 
of speed of ship upon the quantity of water that might 
be admitted, and Me position into which it might be 
forced. There is no necessity to look far in order to see 
that the stability could thus be seriously reduced very 
early in ‘an action, and might Soon become einsufhi- 
cient to enable the ship to be handled and fought as she 
should be, if not to place her in absolute peril. 

The steps that should be taken “to prevent the recur- 
rence, under similgr circumstances, of the conditions which, 
after the collision, resulted in the loss of the shi. ”—The 
Admiralty congiders that, the only step requisite is to 
issue regulations to the fleet which will ensure “ that, 
under special circumstances, and particularly when there 
is risk of collision, doors, hatches, &c. shall be kept 
closed as far as possible, and men stationed at any that 
are necessarily left open”; also, “that under certain 
conditions arising out of collision or under-water attack, 
athe gun-ports and other openings in the upper structure 
*shall be closed before water can enter ahd endanger the 
stability of the ship.” N6Ow, everyone acquainted with 
the Admiralty and the Navy must know perfectly well 
*that this really leaves matters as they were. Officers in 
contmand of W.M. ships are quite aware that water-tight 
doors, hatches, &c. require to be worked in the manner 
described ; but the difficulty is to doit, in any emergency 
that may arise, so as t® be effective for the purpose. The 
great number of water-tight doors, the difficulty of pro- 
perly securing some of then, awd the necessitp that 
exists for many to be frequently open in order to carry 


eon the ordinary wark of*the ship, makes it practically 


impossible to ensyre that safety can always be relied 
upon by such precautions. It is true that the Victoria 
would, in all probability, not hawe been Jost if all the 
water-tight doors and hatches in the fore part of the 
vessel had been cloged ; but it does not therefore follow 
that a similar disaster can be prevented in future merely 
by an ordeyfrom the Admiralty directing that all Such 
doors, &c. are to b@ closed in future in sufficient time to 
keep ‘water from pa@sing out of one compartment into 
another. 

We would recommend that the number of water-tight 
doors in the various compattments be reduced; that no 
door which is essential to efficient water-tight ’sub-divi- 
sion, and is ever required to be left open without attend- 
ance, be fastened merely by clips; that all doors which 
are relied upon for safety should be capable of being 
closed either by a satisfactory self-acting arrangement, 
or by appliances for working them from a deck at a safe 
height above water. We would also call attention to the 
danger of making the safety of a ship depend wpon® the 
complete closing of a large number of small compart- 
ments. She only arrangement that can be relied upon is 
one of subdivision into a @eries of main comp@rtments, 
formed by bulkheads that are carried to a deck that 


‘is higheabove the Water-line, which will be perforated 


as*littl® as possible by doors, or by pipes, &c. below 
water. Such an’ arrangement as that in the Victoria, 
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where the efgcien@y of some of the divistofial bulkheads, , 


which appear to have formed part of the system, of 
water-tight subdivision, @epeaded upon the closing” of 
scuttles in a watettight deck only 3 feet above water, at 
which the bulkheads stopped, is manifestly untrust- 
worthy ; and it is impossible for the Admiralty to remedy 
its defects by promulgating orders to make it work. 

So far as other Ships of the type of the Victoria are 
concerneg, the Admiralty does not see that the necessity 
for any improvement is indicated. We consider, how- 
ever, as the foregoing remarks sho®, that@the result of 
the ramming of the Vzctorza points clearly to the neces- 
sity of making the armour-belts longer in such ships if 
the armour is to be made really effective. This would 
increase the power of resistance to gun-fire, while the 
belts might be so fitted as to reduce the injuries likely to 
be caused by ramming. Water-tight flats at a small 
height above water, and thin bulkheads above water, are 
of little good against rapid gun-fire. Vessels with short 
armour-belts, sueh as the /zctorza and others of her type, 
might, as has been pointed out, be destroyed by rapid 
gun-fire without any penetration of their armour ; 50 that 
their defensive power is not measured by the resistance 
to penetration of the armour they carrye -They thus 
belong more to the type that are called protected ships 
than to that of armour-clads ; and it would_probably be 
more correct to classify them as such. Their names now 
figure in the list of first-class battleships, and make our 
Navy appear stronger in this class of ships than it really 
is. If they were classed according’ to their real fighting 
value, the necessity for adding to the number of battle- 
ships would appear stronger than it now does to those 
who cannot judge the relative merits of ships. 

Another lesson taught by the Ycforéa disaster appears 
to be that the officers of such ships should be more fully in- 
structed with regard to the probable effects of variouskinds 
of injury than they now appear to be. It is quite certain 
that the officers of the Victoria never imagined thatthe ship 
could sink so rapidly as she did, even with many of the 
water-tight doors open, or that her safety depended, to 
the extent it did, upon the absolute closing of ‘so many 
small compartments. They require to beeadvised, and 
to obtain some experience as to the bestmede of treat- 
ment under different conditions of damage. Would’the 
captains of the ships with short armour-belts all know, 
for instance, whether it would ebe better or not to admit 
water into the ends before going into action? Has it been 
decided that it would be better to thus admf water, and 
prevent changes of trim as the thin ends become pgr- 
forated by projectiles, or to keep water out as long.as 
possible, and to submit to changes of trimand of heeling 
to one side or the other as the vagious compartments 
were opened up? The effect of loose water in the ends, 
might be very objectionable if the speed of the ship were 
changing, or if she were rolling to any extent; but 
it®would exist as soon as the ends became damaged ; 
and it is clear that the presence of a large body of water 
in. the long unarmoured ends of some of these ships 
would be a great source of difficulty in keeping speed 
and in manoeuvring, 

The general result of the Admiralty favedioation, and 
of the judgment based upon it, is that there is no fault 
to be found with any singte point connected with the 
construction and arrangementsof the Victorda, or other 
ships of her sype, fer which those who conducted the 
investigations, or pronounce the judgment, could be 
held responsible; but that the whole blame is due to 
the one cause with which no one a? the Admiralty 
could be in any’ way connectedg viz. the failure to close 
all the water-tight doors, hatches, &c. in time to prevent 
the disaster. ln saying this we do not wish to cast any 


doubt upon the accuracy of the @ilcalafions which have 
been made, or upon the desire of the Admiralty to arrive e 
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at a tair decision upon the questions rfisedg It is im- 
“possible. for persons who are deeply interested in these 
queStions, and in the resylts ef the investigation, to 
divest themselves of all feeling and bi&s, and to judge 
their own ideas and work from an absolutely impartial 
standpoint. It would probably happen in any inquiry, 
that if one of the parties implicatetl were allowed to 
draw up the judgment, the result wéuM not be unfavour- 
able to itself. Most people appear satisfied, however, 
that this course should be. taken when the question 
involved is t@at ofthe efficiency of the. battleships 
upon which the defence of the British Empire would 
mainly depend in the event of war. oe 

FRANCI9-ELGAR. 





THE NEW LABORATORIES OF THE 
INSTITUTE OF CHEMISTRY. 


AT length the members of the Institute of Chemistry 
may feel entitled to cry with Proteus, “ Time is the 
nurse and breeder of all good,” for now the object, kept 
steadily int view through evil report and good, though 
there was mighty little of the latter, has been achieved, 
and the Institute of Chemistry finds itself in the posses- 
sion of a holtise with offices, council chamber, examina- 
tion rooms, laboratories for examination, and everything 
thandsome about it. 

The successive councils are to be congratulated on 
the firmness with which they have resisted the numerous 
and persistent attempts which have been made by a 
‘somewhat important body of members to force the 
Institute into becoming a publishing and paper-producing 
body, thus adding another to the already too numerous 
chemical jofrnals. 

The Institute was not founded for this purpose; but 
the fact was forgotten again and again by those who 
were apparently unable to resist the temptation to spend 
the gradually accumulating funds of the Institute on 
“ doing. something,” no matter what, but preferably 
holding meettngs and printing a journal. The councils, 
‘however, proved wiser than sme of their constituents, 
and held to the tye view of their function, namely, that 
they were an examining and qualifying body. 

Upwards of twenty yea: ago the passage of the Food 
and Drugs Act led to a sezies of appointments of public 
analysts thaftaken in the mass were4ittle short of scan- 
‘dalous. The chemical profession had no corporate 
existence ; it had never been consulted in the matter of 
drafting the A@t, and' the Government of the day, though 
having eminent chemists at command, never asked any 
advice. County and borough, corporation and vestry, 
were required to appoint “ analytical chemists,” and, left 
to their own sweet will in making the selection, with 
results that can be more easily imagined than describe@. 
It was this that literally forced the then smallgnumber of 
men who were practising chemistry professionally, to 
organise themselves with a view, not of undoing the mis- 
chief alre@dy Gone, for that was irreparable, but of 
gradually supplying a body of men whose qualifications 
were vouched for by a searching examination. 

These exafninations, at first held in town and at a 
number of provincial cegtres, have gradually concen- 
tratefl in London, and the increasing number of exam- 
inges at length warned, the council that the time had 
come when the Institute mustgbe able to examine under 
its owẹroot. `°’ : 

The presidency of Dre Tilden has been signalised by 
the carrying through of this project. After a prolonged 
search, suitable premises were found at No. 30 Blooms- 
Bury Square, and the lease purchased. The House Com- 
Thittee, consisting pf the President and Treasurer, with 
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Prof. J. M. Thomson and Mr. R. J. Friswell, immediately, 
set about planning the Mboratory, the architectyral | 
work being «placed in the hands of Mr. H. V. Lan- 
chester. è A 

The immedfately: surrounding property being resi- 
dential, it was of great importance to prevent any 
nuisance from the escape of fum@s, and the committee, ` 
in view of the almost universal failure of most of the 
fume apparatus in® existing laboratories, placed them- 
selves in the hands of one of-their members whose ex- 
perience as a chemical manifacturer led him to adopt 
the novel expedient of treatigg the laboratory as an arid 
factory, and scrubbing and burning the fumes, the’ latter 
by means of a specially constructed furnace, which also 
causes the draught by which the fumes are removed. 
So far this arrangement appears to work well, and it 
will no doubt be watched with intereste by future builders 
of laboratories. 

When the premises were taken over they consisted of 
a house of 36 feet frontage and 45 feet depth. . Behind 
this lay & space of 60 Bet by 36 feet, partly covered by an 
old building, once no doubt a stable, and partly occupied 
by an area and a built-out basement kitchen, which had 
a very large chimney, built fidependently of the house 
chimneys, and about 95 feet high and 28 inche$ square. ° 
The old building being removed, there remained an area 
of 34 by 36 feet for the principal laboratory, whife the 
basement kitchen could be easily converted into a com- 
bustion laboratory, and its tall chimney—a factory shaft 
on a small scale—utilised for ventilating the fume 
cupboards and working benche$. . 

The house faces nearly due west, and this permitted 
the laboratory to be lighted entirely from the north. As 
it was not possible to erect a lofty roof, it was decided to e 
divide it into three gables, eack having one side of glass, 
the other, turned towards the south; slated and match- 
boarded inside. These unglazed sides rise at an angle 
of 40°, and'are so prolonged that the glazed sides, rising 
at an angle of 60°, meet them at an angle & 80°, and the 
entrance of direct sunlight is thus prevented, and, except 
for a very short time im the middle of the day, at mid- 
summer. The main laboratow, 35 x 32 feet, is fitted 
with thirty-two working benches, and a d@sk for the ex- 
amine? ; two fume chambers and one bench of muffles 
being arranged at each end. {tis lined throughout with 
white glazed bricks, the floor is of 2%inch pitchpine, and ° 
the working benches fre of the same wood with mahogany 
edges, and top$ saturated with high melting paraffin wax. 
Each bench has the rfcessary reagent shelves, seven 
drawers, and ample space with shelves beneath for the 
storage of large apparatus. It is also provided with two 
gas-gocks, a low-pressure water-cock, another for the 
supply of a condenser, and one high-pressur@ cock for a 
Sprengel filter pump. The sinks gre circular, of salt- 
glazed stoneware, and*so arranged that each supplies 
accommodation for four benches. Under each’ bench, 
below the floor level, runs an §-inch Doulton pipe (which 
gives off 3-inch branches to each bench), and connects 
with a 12-inch main which runs along the front wall and 
descends to the level of the combustion laboratory floor, 
where it enters a salt-glazed stoneware tower packed with 
coke, and provided with a water shower. Passing up 
this, which is 2ft. 6in. diameter and 13ft, 6in. high, the 
washed fume is carried by another 12-inch: pipe to the 
ground level again, and enters ‘the ashpit of a furnace 
4ft. x 1f@, which has fire-brick doors closing air-tight 
against planed cast-iron rims, Separate 8-inch pipes 
communicating with the 12-inch main go to éach fume 
cupboard, and when the furn&ce is alight a most power- 
ful draught, amounting to about Iz 000 cifbic feet of 
air per hour, is drawn from the benches an fume 
cupboards. . 

The stone muffle benches are each’ provided withxa 
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small flue’ in the wall, and will accommodate eight full- 
sized gas muffles, All the gas, water, heating, and fume 
pifes, together with the drains, which have specially 
arranged intercepting tanks to prevent the loss of mercury 
or the carrying®of solid matter intf &he sewers, are® 
carried beneath tNe benches in an ample stone-paved 
recess below the floor evel. There is an easy means of 
access to all these pipes by sliding out the bottoms of 
the apparatus stores, which are arsanged below each 
bench, and Protected by in iron foot-rail. 

Air from outside is also admitted from the same space, 
and is thus slightly warmed before entering the labora- 
tofy. The glass lights in®the roof can, if desired, be 
opened, Artificial light is provided by six powerful 
self-ventilating Wenham gas-lamps, but it is hoped 
is time to provide incandescent electric lights to each 

ench, ” 

Just outside thé laboratory is a balance room fitted 
with six Oertling balances; this room is small, but the 
exigencies of the site did not permit of a larger area, 
Opposite the balance room a spir@l staircase enables the 
examiner in charge to at once descend to the combustion 
laboratory. This room, 23 x 13, is fitted with seven 
stone-topped combustion benches, each 4ft. din. x 
Ift. 3in.~provided with a fin. fullway gas cock. Behind 
this is a vault lighted by prism light in the laboratory 
floorein whiclis placed a powerful high-pressure water 
heating apparatus. Outside in the area is a washing-up 
room, provided with requisite shelves, sink, &c., and 
supplied with gas, so that the rougher operations of a 
laboratory, the handling ef carboys, storage of acids and 
bulky chemicals, &c., can there take place. 

From the house the laboratory isentered by a corridor 
starting from the cloak-room. The latter is large and 
amply provided with all necessaries, and with it com- 
municates a commodious*and well-fitted lavatory, having 
hot and cold water and all necessary fittings. 

Behind the office, a handsome oak-floored room in the 
house itsélf will serve as a suitable laboratory for gas 
analyses. 

Besides the accommodation here described, the house 
contains fifteen larg@ rooms and a fine entrance hall. 
On the groug@efoor the front room serves as the 
office. The first floor suppties etwo large coungil and 
committee rooms, while the basement furnishes the 
housekeeper with gmple*accommodation. It will thus 
be seen that theres plenty of roor for expansion. 

The@roverbial delays of the law prevented the House 
Committee from getting to workeintil August had begun. 
Its members are to be congratulated on the .work they 
have done, and the»time, four months, in which it has 
been accomplished. , 

The opeging of the laboratories took place on Ffiday, 
December 8, at bne o'clock, when the President re- 
ceived a number of gentlemen, who subsequently in- 
spected the new buildings. The company included 
Sir F. Abel, F.R.S., Dr. Bell, F.R.S., Dr. H. E. Arm- 
strong, F.R.S, Dr. Ru&el, F.R.S., Prof. Ramsay, 
F.R.S., Prof. Hartley, F.R.S., Prof. Clowes, Mr. C. 
E. Groves, F.R.S., Prof. Meldola, F.R.S., Mr. R. 
J. Friswell, Mr. O. Hehner, Dr. T. A. Lawson, Mr. D. 
Howagd, Mr. Ernest Hart, and many other gentlemen 
and representatives of the press, Letters and telegrams 
regretting absence were received from Sir W. Foster, 
M.P., Sir H. Roscoe, M.P., Mr. Fowler, M.P., Mr. Nor- 
man Lockyer, F.R.S., Prof. J. M. Thomson, thg Difke of 
Bedford, &c. 

At halé past one the President delivered a short address 
dealing with the, historyeand objects of the elnstitute, 
which now«onsists of 731 fellows and 104 associates, and 
has 20@ registered®tudents on its books. On the con- 
cRusio&. of this brief ceremony the laboratories being 
declared open,* the President invited the assembled 
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company to luacheon, which was laig in 
rooms. Sif F. Abel propose the President’s hedith, te 
which Dr. Tilden briefly replied, after which the meeting. 
broke up. ° y 


a 
SCIEN@B IN THE MAGAZINES. 


FNR A. R. WALLACE contributes to the Fortnightly 
iJ the second part of his article on “ The Ice Age 
and its Work.” He deals in detail witl® the erosion of 
lake basins, first describing the different kinds of lakes, 
and their distribution, and then the conditions that favour 
the produétion of lakes by ice-erosion. The objections 
of modern writers are afterwards considered seriatinz, 
and the manner in which they are handled will give* 
pleasure to all glacialists. The alternative theory to that 
of ice-erosion, for the orfgin of the class of lakes dis- 
cussed, viz. that they were formed before the glacial epoch, 
by earth-movetnents of the same nature as those con-. 
cerned in mountain formation, appears to be fairly 
presented, and the difficulties in the way of accepting it 
are pointed out. Evidence is adduced to,show that the 
contours and outlines of the lakes in question indicate 
erosion rather than submergence, and, finally, theeLake 
of Geneva is taken as a test of the two gival theories. 
As the subject discussed is very complex, and the argu- 
ment essentially a cumulative one, Dr. Wallace gives the 
following summary of the main points :— 


In the first place, it has been shown that the valley lakes of 
highly glaciated districts form a distinct class, which are highly 
characteristic, if not altogether peculiar, since in none of the 
mountain ranges of the tropics, or of non-glaciated regions over 
the whole world, are any similar lakes to be found. 

The special conditions favourable to the erqsion of lake- 
basins, and the mode of action of the icetool, are then dis- 
cussed, and it is shown that these conditions have been either 
overlooked or ignored by the opponents of the theory of ice- 
erosion. 

The objections of modern writers are then considered, and 
they are shown to be founded either on mistaken ideas as to the 
mode of erosion by glaciers, or on not taking iato account re- 
sults of glacier-action whichgthey themselves gither admit or 
have not attempted to disprove. .° 

The alternative theory—that earth-mofements of various. 
kinds led to the production of lake-basins in all mountain 
ranges, and that those in glaciatd regions were preserved by 
being filled with ice—is showneto be bese, with numerous. 
difficulties, physical, geological, and geographical, which its 
supporters have not attempted to overcome. It is also poigted 
out that this theory in no way explains the occurrence of the 
largest and deepest lakes in the largest river valleys, or gn those 
valleys where there was the greatest congentration of glaciers, a 
peculiarity of their distribution which points directly and un- 
mistakably to ice-erosion, ” 

A crucial test of the two theories is then suggested, and it is- 
shown that both the sub-aqueous contours of the lake-basins, 
and the superficial outlines of the lakes, are exactly such as. 
would be pfoduced by ice-erosion, while they could not possibly 
have been caused by submergence due to any form of earth- 
movements. It is submitted that we have here a positive 
criterion, now adduced for the first time, which $ absolutely 
fatal to any theory of submersion. 

Lastly, the special case of the Lake of Geneva is discussed, 
and it is shown that the explanation put forth by the anti- 
glacialists is wholly unsupported ky facts, and is opposed to the 
known laws of glacier gnotion. s 


The Contemporary is included among the magazitfs. 
that we have received, afid to it Mr.eHMerbert Spencer 
contributes a rejoinder to Prof. Weismann. “As a. 
species of literature,” he remarkse “controversy is char- 
acterised by a terrible fertility. Each proposition be- 
comes the parent of half-a-dozen, go éhat a few replies 


and rejoinder$ produce an unnfanageable population of -~ 
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,issuey, old and few, which end in béing ænuisance to 
everybody.” If this opinion had come from anyone but 
one of the debaters it wouldehav® been ungracious. The 
questions at issue between Weismann ånd Spencer and 
Romanes have become so involved that some discrimina- 
tion is sequired to unravel the tangled skein of argument. 
Mr. Spencer therefore. confines hi$ replies to those 
arguments of Prof. Weismann whic are contained in 
his first article. The following points are ofeintgrest :— 


Prof. Weismann say he has disproved the conclusion that 
degeneration of the little toe has resulted from inheritance of 
acquired characters. But his reasoning fails against an inter- 
pretation he overlooks, A profound modification of the hind- 
limbs and their appendages must have taken placé during the 
transition from arboreal habits to terrestrial habits ; and dwind- 


e ling of the lietle toe is an obvious consequence of disuse, at the 


same time that enlargement of the great toe is an obvious con- 
sequence of increased use. ° 

The entire argument based on the unlike forms and instincts 
preser ted by castes of social insects is invalidatgd by an omission. 
Until probable conclusions are reached respecting the charac- 
ters which such insects brought with them into the organised 
social state, no valid inferences can be’ drawn respecting charac- 
ters develqped during that state. 

A further la®e error of interpretation is involved in the as- 
sumj@ion that the different caste-characters are transmitted to 
them in the eggs laid by the mother insect. While we have 
evidence that the unlike structures of the sexes are determined 
by nutrition of the germ before egg-laying, we have evidence 
that the unlike structures of classes are caused by unlikenesses 
of nutrition of the larve. That these varieties of forms do 
not result from varieties of germ-plasms is demonstrated by the 
fact that where there are varieties of germ-plasms, as in 
varieties of the same species of mammal, no deviations in feed- 
ing prevent display of their structural results. 


Mr. Spencer also shows that for such caste-modifica- 
tions as these of the Amazon ants, which are unable to 
feed themselves, there is a feasible explanation other than 
that given by Prof. Weismann, With regard to pan- 
mixia, he says ;-— 

The tacit challenge I gave to name some facts in support of 
the hypothesis of panmixia—or even a solitary fact—is passed 
by. lt remains a pure speculation having no basis but Prof. 
Weisinann’s ‘opinion.” ‘Whengfrom the abstract statement of 
it weepass to a concrete test, in the case of the whale, we find 
that it necessitates an uħproved and improbable assumption 
respecting plus and minus variations ; that it ignores the un- 
ceasing tendency to reversion$ and that it implies an effect out 
of all proportipneto the cause. : 

It is curious what entirely opposite conclusions men may draw 
from thesame evidence. Prof. Weismann thinks he has shown 
t that the last bulwark of the Lamarckian principle is unten- 
able.” „Most readers will hold with me that he is, to use the 
mildest word, prematuye in so thinking, 


e A short article on “ Water Bacteriology and Cholera,” 
by Mrs, Percy Frankland, appears in Longmans’ Maga- 
gine. It deals chiefly with the value of sand filtration as 
a means of purifying water. The report of the cholera 
epidemic in Hamburg and Altona has strikingly proved 
that sand-filters offer a remarkable and obstinate barrier 
to the pagsag of disease organisms, as well as the 
ordinary: harmless water bacteria. Here is a statement 
of the facts:— . i h 


‘These two chies are both dependent upon the river Elbe for 
their water-supply, but whereas in the case of Hamburg the 
intake is situated adove the tity, the supply for Altona is ab- 
stracted below Hamburg after it has r8ceived the sewage of a 
PMulation of close upon 8ap,000 persons. The Hamburg water 
was, therefog, to gtart with, rela#tively pure when compared 
with that destined for the use of Altona. „But what was the 
fate of these two towns as regards cholera ? Situated side by side, 
absolutely contiguous in fact, with nothing in their surroundings 
og in the nature of their population to especially distinguish 
them, in the one Cholera gwept away thousangs, whilst in the 


~e Sther the scourge was,scarcely felt; in Hamburg the deaths 
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from cholera amounted to 1,250 per 100,000, and in Altona to 
but 221 per 100,000 of the p@pulation. So clearly defined, 
moreover, was the path pursued by the cholera,that although it 
pu-hed from the Hamburg side right up to the boundary line 
between the twoecifies, it there stopped, tMis being so striking 
that in one street, which for some distarfce marks the division 
between these cities, the Jamburg stge was stricken down with 
cholera, whilst that belonging to Altona remained free. The 
remarkable fact was Brought to light that in those houses sup- 
plied with the Hamburg water cholera was ramp&nt, whilst in 
those on the Altona side, and furnished with the Altona water, 
not one case occurred. We have seen that the Hamburg water, 
to start with, was comparatively pure when compared with the 
foul liquid abstracted frdm the Elbe by Altona, but whereas in 
the one case the water was submitted to exhaustive and careful 
filtration through ‘sand before delivery, in Hamburg the Elbe 
water was distributed in its raw condition as drawn from the 
river, l : 


g d 
Also in Longmans, Sir John Evans writes on “ The 
Forgery of Antiquities.” From his history of ingenious 
frauds perpetrated in every branch of archzology we 
select the following :—® 


Of prehistoric antiquities, both in stone and bronze, forgeries 
are numerous, but it seems needless to enter into all the details 
of their character, and'of the m@ans that may be employed to 
detect their fraudulent origin. Suffice it to say th&t in the 
gravel-pits'of the valley of the Somme and of the neighbour- 
hood of London the manufacture of palzolfthic imp!@ments 
takes rank as one of the fine arts. The chipping of the Eng- 
lish forgeries is superior to that of the French, but in each case 
the Janceolate ‘form is the favourite. The appearance of 
antiquity is usually given by a thinecoating of fine clay, but at 
Amiens a plan of whitening the flint by long boiling in the 
family kettle has been introduced. . . . In some of the bone- 
caves of the Reindeer period, both in France and Gérmany, 
ancient bones have had designs engraved upon them by modern 
forgers, and ancient flint tools have been inserted in sockets of 
ancient bone so as together to form a composite falsification. 
Something of the same kind has been practised with regard to 
relics from the Swiss lake-dwellings, many of ,the bronze 
objects from which have also been imitated by omsting. 

Of neolithic implements forgeries are equally abundant, and 
in some instances equally, difficult to detect. Large perforated 
axe heads when made of soft sandstone®vhich could not possibly 
be used for cutting purposes, of colirse beteay ghemselves ; but 
the modern flint axes agd awowheads are not so easily dis- 
tinguishable from the ancient. To the experienced eye there is, 
however, a difference both in the workmanship and the character 
of the surface, the ancient arrowheads ‘having probably been 
worked into shape by pressure with a toof of stag’s horn, and 
not by blows of £n iron hammer. The grinding of the*edges of 
modern imitations has ually been effected on a revolving 
grindstone ; in ancient times a fixed stone was always used, on 
pen the surface and edges of axes or h&€chets were ground by 
riction. 


e 
“A Naturalist’s Notes off Mull,” ky “ Nether Loch- 
aber,” in Good Words, is a chattygaccount, well worth 
reading. | ° . 
Blackwood's Magazine contains a paper by Prof. 


Andrew Seth on “ Man’s‘Piage in the Cosmos,” being a- 


Criticism of Prof. Huxley’s Romanes lecture on “ Evolu- 
tion and Ethics.” Mr. J. Bickerdyke writes on “ Suc- 
cessful: Fish-culture in the Highlands.” He explains 
some of the facts and principles which should be under- 
stood and considered before Highland fish-cukure is 
attempted, and illustrates his subject with an account of 
ae experiments made by Mr. Stewart at Kinlochmoi- 

art 

An artécle on “ Anthropometry as Applied to Social 
and Economic Questions” is contributed by Mr. C. 
Roberts to the Humanitarian. Init we noté that the 
mean hefght of Fellows of th Royal Society is given as 
5 feet 9°76 inches. a ji 

We have also received the National Review Gnd 2 
Century, but neither contains any articles of scientific 
interest. 


would ever be able tofly by his own power. 
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EXPERIMENTS ON FLYING. 
I P we imagine the linear dimensions of a bird increased 
7 times, its weight will be increased z? times. On 


the other hand, tif work necessary te ke@p it flying will,® 


as Helmholtz has Shown, increase z? times.! Now, we 
can assume that the power, that is to say, the amount of 


a 
Ns cap 


a? 
- ee D w we a e a ates 


Fic. r. 


° e ‘NATURE ° my rey, 


T eat ana Aa, 7A a saaale naa tar mannaa s, 


v r emcee ne meaai nt net Syms aperar ornvav -< 





9 e : bd e 

A second objection is that we see many birds-sand 
especially the large birds—hen soaring, evidently doing 
an extremely small amount of work, or none at all, but 
nevertheless moving rapidly, and even rising to* great 
heights. It seems certain that the wind must do the 
work for them. g experiments of O. Lilienthal have 
shown how this is effected. He has 
made diagrams of the direction of the 
wind blowing over a glain, and has 
found it to be on the-average three 
degrees upwards.! Hisidea is that the 
lower regions of the air are retarded by 
friction against the earth, and that it is 
therefore heaped up. Of course the 
rising air or an equal anfount would 
have to come down again somewhere, 
and this mfght take place in calm weather. 
But however this may be, the wind in 
*some way or other does the necessary 
work for soaring birds. With a bird of 
linear dimensions increased 2 times, 
this work, it is true, would only increase 
in proportion to the surfa@e of the wings, 
thatis, proportional to 77, while the weight 
increases proportional to #3, But for man 
there would be no difficultyin constructing 
the wing surface much larger in com- 
parison than that of a bird. 

Tke principal difficulty would lie in 
the management of the apparatus, 
in keeping the surface in the right 
position according to the variations 
of the wind, and according to the 


Ld 
work that can be done ig the unit of time, increases in ; direction that one intends to follow. „Perhaps it o 


proportion to the weight, or even less. Helmholtz, there- 
fore, concluded that large dimensions are a disadvantage, 
and that there is a limit beyond which the power will 
becSme inadequate to the increased weight. This limit, in 
his opinion, is already attained in the largest birds, whose 
bodies appear to be constructede with 
the utmost economy in weight, and whose 
constitution afd” food seem adapted 
to furnish the highest power. And he | ° 
therefore thought it pak ic that man 


To these discouraging observations, 
however some objections may be raised. ° 
First, the work necessary to keepa bird 
flying horizontally depends largely on its 
horizontal velocity.” It decreases with 
increasing velocity up to a certain limit, ; e 
when, on actount ofthe friction, too much |, 
work must be spent on the horizontal 
component of the movement. The air | 
will carry a body moving horizontally 
‘better than a stationary one, for the same 
reason that thin ice will sometimes carry 
a skater, but break under his dead 
‘weight, The moving skater is carried 
as if he rested on long skates that spread 
his pressure over a large area. The work 
which is expended in flying horizontally 
with a sufficiently high velocity may, in 
spite of Helmholtz’s observations, be e 
quite within the reach of buman power. hg 
The difficulty, then, would only be to start 
and to arfive at this velocity, and this difficulty might 
be met by special contrivances. The size of a flyer 
might therefore bg increased many times without 
losing tlfe possibility of quick horizontal flight, though 
birds must’ be’ able to do without such contrivances for 
starting and arriving at the necessary velocity. 


ia "Helmholtz, Gesammelte Abhandlungen, bd. t, p. 165. 
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is not greater than the difficulty a skater meets with 
in keeping his balance while moving in the direc- 
tion he pleases ; but the consequences of a wrong move- 
ment are worse. O. Lilienthal seems to me to have 


taken a step in the right direction by trying to Jearn a 
+ 
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soaring.” The accompanying illustratiðns, whæh are 
reproductions of instantaneous photographs taken in 
Steglitz, near Berlin, show the way he slides down a 
es m ê 
10, Lilienthal, ef Der Vogelflug,” p. 15; °see also No. 55 of | gh an 
methens, P 37: 


e : e 
ee his article in Nos. 204 and 205 o Pruethens, from which the 
illu®rations are taken. . e 
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esligh® decline of 10° or 19. The shape offthe wings is | the death of Dr. Tyndall, who was Honorary Professor of 


notefiat but slightly curved. The experiments recorded 
in his book, “ Der Vogelflug,” show thas the curved form 


Philosophy of that Institution. ° i 


has decided advantages both as regards the amount and @ ` THE death js "announced at Paris of the biologist Dr, 


the dfrecticn of the resistance. The wing surface is 15 
square*metres. It is not safe to take a larger surface 
before having learnt to manage a sengflerone. He takes 
a sharp run of four or five steps against the wind, jumps 
into the air, and slides down over a distante bf about 
250 metres. By shifging his centre of gravity relatively 
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to the centre of resistance he can give the wing surlace 


any inclination, and thereby can, to a certain extent, | 


either slide down quicker, or slacken the movement, or 
alter the direction. If the wind is not too strong, and the 
surface of tee apparatus not too large, I think there is 
very little danger in this king of practice. If it is taken 
up by a great many people, improvements of the ap- 
paratus are sure to foflow, and the art of keeping one’s 
balance in the air willbe developed. Perhaps this is the 
road to flying. At any rate it must be fine sport. 
°° . © , C. RUNGE. 
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THE funeral of the Itte Prof. Tyndall took place on Saturday, 
án the parish churchyard at Haslemere. It was the desire of 
Mrs, Tyndall that the assemblage upon that sad occasion should 
not be large, so the mourners were chiefly Tyndall’s clese 

“friends. Among them were the following men Qf science :— 
Prof. Huxley, Sir Joseph Hooker, Sir James Crichton Browne, 
Lord Rayleigh (representing the Royal Institution), Sir John 
Lubbock, Prof. Michael Foster (representing the Royal Society), 
Prof. Riicker (representing the Royal College of Science}, Prof.’ 
Williamson, the Hon. Rollo Russell, Mr. Alex Siemens (repre- 
senting Sir William Siemens), Dr. Buzzard, and Dr, Atkinson. 
These mourners are emineht in many different branches of 
science ; and it is hardly too much to say that their presence not 
only marked the regard fn which Tyndall is held in our best 
scientgfic inStitueidhs, but also testified to the grief of all students 
of natural knowledge at the loss of one of*the pioneers of the 
scientific movement in Pngland. 


e” A SPECIAL gen@ral,megting of the members of the Royal In- 


~ owe stitution will be held gn Friday, Decemter 15, to pass a vote of 


sympathy and condélenc® with: Mrs. Tyndall on the occasign of 
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Chabry, known for his work in experimêntal teratology. 


THE Muséum d'Histoire Naturelle lost its able con- 
chologist, M. Pay] Fischer, on the 29th ult. He was 
born at Paris in 1835, and entered the lsontological 
laboratory of the, Museum in 1861, remaining there until his 
death. The list of his contributions to the 
literature of Science contains no less ‘than 
three hundred titles, among which may be 
mentioned his ‘‘ Histoire des Mollusques du 
Mexique,” and: the ‘‘Manuel di Conchylio- 
logie,” written in cdflaboration with M. 
Crosse. 


THE friends of Dr, Julius Hann, of Vienna, 
will b? glad to learn that he has received from 
the Emperor the rare decoration for science 
and art (Ehrenzeichen Jir Wissenschaft und 
unsi. This corresponds to the Order 
Pour le Mérite in Prussia, But is bestowed very 
charily, the total number of holders of jt being 
only about a dozen. The actual decoration 
received by Dr. Hann had been set free by 
the death of Prof. J. Stefan, the physicist. 

s 


Pror, RIGGENBACH has been elected a 
Correspondent of the Paris Academy, in the 
place of the late Dr, Colladon, ° 


Dr, J. Russ#LL Reynoups, F.R.S., has 

been elected President of the Royal Col- 

lege of Physicians, in the place of the late „Sir Andrew” 
Clark. Š as 


# 


- 


THE eleventh International Medical Congress will be held in 
+ e 
Rome, from March 29 to April 5, 139 


z ® 
A REUTERS telegram from Berne announces that the Federa? 
Council has decided to introduce the time of Central Europe 
into the Swiss postal telegraphe railway, and steamship ser-» 


vices on June 1, 1894.6 ` 


A PRIZE of 3000 liras is offered by the R, Istituto Veneto di 
scienze lettere ed arti, for the most important innovation in 
Venetian pisciculture. The research fag which the prize will be 
awarded may relate to the artificial hatching of the eggs of any 
important species of marine fish, the intrody@tion of new 
species, improvements in methods of ostriculture, or the 
production of better kinds of fish. : 


For some time negotiations have been in progress for the pur- 
chase of the Little Barrier Island, with a view to setting it apart 
as a home for New Zealand fauna. We are glad to learn that 
the island has now been obtained from its owner, and that there 


is nothing to prevent the scheme being carried into effect. 
+ 


THE Kew Bulletin (Appendix i. 1894) contains a list of seeds 
of hardy herbaceous plants and of trees and shrubs available for 
exchange with colonial, Indian, and foreign Botanic Gardens, 

é . eae 
as well as with regular correspondents of Kew. No application 
for seeds can be entertained after the end of next March, except 
from rereote colonial possessione, 


Tue Director of the Botanic Gardenaof Rio de Jgneiro has 
prepared and issued a list of plants cultivated there, ard offered 
in exchange. A descriptive catalogue willshortly be published 
containing a description of each separate species in the Garden. 
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THE weather during the past week has been very unsettled 
® oversthe whole of the British Isles, owing to the approach of 
several large depressions from the Atlantic. On the 6th a large 
disturbance passed eastwards to the north of Gcotland, causing 
* south-westerly gales in*the north and west, and during the night 
of Thursday, the 7th, anotlfr deep depression advanced from the 
south-westward, attended by serious gales in all parts, but of 
great severity ig Scotland andin Scandina¥ia. The barometer 
at Stornoway fell to the aor ed low reading of 27°97 
inches during the afternoon of the 8th, giving a difference in 
the pressure of nearly an inch and a half between the extreme 
north and south of our islands. Further disturbances arrived 
from the westward both on Sunday and Tuesday, again causing 
gales from the south-east and south. The storm on the latter 
day was chiefly restricted to the southern parts of England and 
the northern parts of France, and has not been exceeded in 
violence by any that has visited our southern counties this 
season. Several places reported force rr of the Beaufort 
wind scale. Much rainfall and some sleet accdémpanied 
these various disturbances; in the north of Scotland 
r'2 inch of rain was measured on the morning of the 
oth, and the Meteorological Office Reports fðr the week ended 
the gth inst. show* that in that district the rainfall greatly 
exceeded the average, the total amount being 2'6 inches, while 
in most of the English districts the fall was less than the 
average. 


Ir is now known that fhe earthquake which affected 
Tashkend on November 5, was also felt in other parts of 
Russian Turkestan. At Samarkand it was felt one minute 
Jater than at Tashkend—that is at 84, 234m. a.m., and 
pretty strong oscillations of the soil lasted for about 14 minutes. 
Crockery was shattered, and the water in the ponds and irriga- 
tion canals was set in motion, At Marghelan the strongest 
shock took place at gh. 35m., and lasted for about five seconds ; 
it was followed by $ feebler oae about three minutes later. 


On November 5, the mggnetic instruments at Potsdam were 
disturbed in a manngr which showed that a distinct earthquake 
had reached the observatory. The,supppsition that such a cause 
produced the movements of the needles was afterwards confirmed 
dy the record of the seismometer of the geological laboratory of 
the Faculty of Sciences at Grenoble. Frem the magnetic curves 
at Potsdam it appears that the wave reached theeobservatory at 
5h. 4m. 50s. a.m. (Potsdam mean @me), and produced the 
greatest effect at Sh. 8m. 55s., a vibration also being recorded 
at 5h. 7m. 15s,. According to Complies Rendus of November 6, 
the shock was first felt at Grenoble at 4h. 56m. 35s. (Pots¢am 
time), hence thé time taken to travel a distance of about 956 
kilometres was 8m. 15% The rate at which the wave was 
propagated was therefore about 1'94 kilometre per second, It 
is estimated that the time can be read off from the magneto- 
graph curves with’an accuracy df ten seconds, ' 

I 


A FEW months ago the President of the Alpine Club invited 
the, co-operation of the Government of India in obtaining a 
record of gbservations on the movements of glaciers in the Hima- 
layan Range, to supplement a similar record maintained of the 
movements of glaciers in Europe. Believing that such a record 
would prove of importance to geological and meteorological 
science, the Government have communicated with ofifials and 
others who are stationed in or near the snows, or who may visit 
from time to time the glacial regjons of the Himalayas.¢ Copies 
of the Alpine gClub’s memorandum of instruction in glacier 
observatiog have been ®rwarded to the Foreign and Military 
Dep&rtméhts of the Government of India, the Governments of 
the Punjab, North-Western Provinces, and Oudh and Bengal, 


the M&teorologieal Reporter, and the Director of the Geological 
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Survey, for dietribufion to such officers as rflay be in a pẹsition , 
to supply the requisite information. The energetic action of the 
Indian Government,in the matte deserves high praise, and it 
will doubtless result in some interesting data being obtained. 


A copy of the splendid volume published in honour of M. 
Pasteur’s jubilee hasbeen sent to us. It opens with a brief 
account of the formation of the memorial cofmmittee ; this is 
followed By a reprint of the address delivered by M. C. Dupuy 
at the jubilee celebration, and of the mumerog addresses and 
telegrams received from all parts of the world. The volume 
also includes five beautiful plates, three of which represent 
medals strudk in M. Pasteur’s honour, one the investigator 
himself in his laboratory, and one is a fac-simile of the address 


presented by the Stockholm School of Medicine. TRis testimony ° 


of the esteem in which Pasteur is held brings to our mind the 
words, ‘‘ Wisdom raineth down skill and knowledge of under- 
standing, and exalteth them to honour that hold her fast.” 


ArT the Adelaide meeting of the Australasian Association for 
the Advancement of Science, a lecture was given by Mr. C. W. 
de Vis, on the ‘‘ Diprotodon and its Times.” Poplar iaterest has 
lately been aroused in this subject owing to an important, dis- 
covery of fossil marsupial bones at Lake Mulligan. Mr. de Vis 
pointed out the mistake of the current idea that te Diprotodon 
was a gigantic kangaroo, any great resemblance between the two 
being confined to the teeth. In general build, Diprotodon was 
more like a wombat, but the bones of the ‘thigh were even 
longer in proportion to those of the lower leg than is the case 
in the wombat, hence it might be concluded that the Diprote- 
don was less capable of rapid motion than the wombat. The 
spongy texture of the bones of the skeleton indicates that it 
frequented lakes and marshes, There werg two species of 
Diprotodon found in Central Australia—JD. australis, Owen 
(circa 6 feet high and 10 feet long), and D. minor, Huxley 
(circa 5 feet high and 8 feet long). The arid central plains of 
the present had been occupied in Diprotodon times by vast ex- 
tents of luxuriant forest and richly vegetated districts, well- 
watered by wide rivers. The marsupials were Even then the 
dominant type of life in Austrafia ; lizards were also numesgus, 
and some were of unusually large progortiofis, e.g. Megalania, 
an extinct ‘‘guana,” 18 to 20 feet in length, Extinct forms of 
alligators and turtles infested the waters, and amongst the fishes 
was the still existing C@ratodus, The remains of & varied bird 
fauna have been well preserved in the same deposits. This 
fauna included some ancestral forms connecting, on the one 
hand, the wingless birds of New Zealand with*the Australian 
emus and, on the other hand, theAustralign birds with the New 
Zealand Apteryx. Mr. de Vis was inclined to attribute thee 
disappearance of so many of these ancient forms of life from 
Australia quite as much to senile decay as to altered climatic 
influences. 


THE slow ascensional movement of Scandinavia, evidenced 
by the displacement of tide marks, the peculiaritjes ogScandina- 
vian lake fauna, and other geographical and geological 
phenomena, is subjected to mathematical investigation by M. A. 
Badonrean, who, in the Compdes Rendus of laste week, treats 
the subject from the point of vieweof thermal expansion, At 
the time of the @st glaeial epoch, the Scandinavian ice-sheet 
covered the greater portion of the penigsula, as well as Finlane 
and the Baltic, the area of thi®sheet being ahout e500 km. in 
diameter. Where the soil touched and partly liquefied th® mass 
of ice, its temperature must have beem o° C. At the present 
time, the mean temperature of the soil over the area of the ancient 
ice-sheet is 3°C., Taking the coefligenteof*expansion of thee 
rocks as eight-millionths, the elevation of dhe centre of the ice. 
cap ig calculated at 229 m., and the isodmahatics, or lines of equal 
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glevatian, should Be parallel toghe contour. De Geer’s map of 
these, isoanabatics, traced in 1890, satisfies these conditions, 
allowance being made for the w#ht of homoggneity in the rocky 
mass, and the want of fixity of its borders. 


AN interesting account of a fine series of glacial potholes on 
Cooper’s Island, Little- Harbour, Cohaey U.S., is given by 
Mr. William O. Crosby, in a paper on the “‘ Geglogy of the 
Boston Basin” (Occasional Papers of the Boston Society of 
Natural History@IV.). © It is shown that the potholes were 
formed by moulins, or glacier mills, and Mr. Crosby discusses 
a question raised in these columns a short time ago, viz. why, as 
the ice-sheet moves continuously forward, carrying the crevasses 
and moulins with it, the potholes escape elongation in the 
direction of the movement? The true explanation of many 
glacial potholes is found in the fact, that a crevasse closes as it is 
carried forward by the general movement of the ice, a new 
one subsequently being formed just where ig relation to the 


land at the margin of the glacier the former one existed. This - 
explanation, however, is not applicable to the Cohasset pot- 


holes, and in plage of it Mr. Crosby makes the suggestion that 
a moulin may rnain approximately stationary, while the ice 
move€ on, through the backward erosion and melting of its 
up-stream sideg and that when a pothole is formed at the 
bottom of a moulin, it is not the direct impact of the water upon 
the face of the ledge that does the work, nor do the stones 
carried down by the water wear the ledges appreciably by their 
direct fall, but the pothole is due to their subsequent move- 
ment,.and especially their rotation, by the water. This rota- 
tion implies an antecedent depression or hollow to hold the 
stones, and thus the conditions are seen to be essentially. the 
same as for prdinary river potholes. Since the rotation of 


stones in a pre-exi8ting hollow appears to be an essential con- 


dition of glacial as of other potholes, and the woudin simply 
supplies the power, it would seem to make little or no dif- 
ference whether the water plunges into the up-stream side, the 
middle, or the down-stream side of the hollow. The pothole 
is made wherethe hollow exists, and during the progress of a 
moyin acrosseh® hollow, there would not, apparently, be any 
marked tendency tos elongate it. In the case of a linear group 
of potholes on the ice-slope of a ledge, concludes.Mr. Crosby, 
it is reasonable to suppose*that the upper one, which on 
Cooper’s Island is always the smallestgand most indefinite, 
marks the shifting position of the moz/ix, and that the others 
wef formed by the subglacial flow of water from the bottom 
of the moulin, ` 


Ir has been supposed, says Mr. A. J. Jukes-Browne, in the 
Geological Magazine for December, that the total amounts of 
silica existing in the chalk with flints and the chalk without 
flints respectively, are very nearly equal; and this suppositi8n 


favours the theory that flints have been formed by some process - 


of segregation after the consolidation of the chalk containing 
them. It ig generally conceded that the silica from which such 
flints were made was a soluble form like that of sponge spicules, 
diatoms, or radiolaria ; hence by chemical analyses, aided by 
microscopical ediscrimination besween crystalline and colloid 
siliceous particles, it is possjble to determine whether flintless 


` chal always contains soluble. silica, and whether chalk with 


flents contains little or nope, Mr. Jukes-Browne has made this 
investigatio, and, he finds thatethere is no definite relation 
betwe@n the occurrence of flints and the absence or ‘presence of 
soluble silica in the sugdlnding chalk. He thinks that chalk 
which is now destitute of any remains of siliceous spicules, has, 
efince it became cltalk, always been destitute of such spicules. 


ween These conclusions haye a very important bearing upon the 


question of the fornfition of flints. z 
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In a recent number of the Comptes Rendus, M. A. Dele- 


becque gives the results of somdobservations made last sumper .e 


on water from ‘various depths in inland lakes, which show that 


ethe amount of soljdenatter in solution increages with the depth. . 


Thus in the lakes quoted below the amownt of dissolved solid 
matter in grammes per litre wastg-Annecy, surface 0'138, 
bottom (65 metres) 0°157; Aiguebelette, surface o°114, bottom 
(71 metres) o°1605 ; Wantua, surface 0'154, bottom (43 metres) 
o'190; Saint-Point, surface O'I 52, bottom (40 metres) 0'182 ; 
Remoray, surface 0°1605, bottofn (27 metres) 0'205 ; Crozet, 
surface 0°0275, bottom { 37 metrgs) 0'0368. The water samples 
Were collected about 3 metres above the bottom, by means of 
Dr. H. R. Mills water-bottle. M. Delebecque agrees with 
Dr. Duparc, .of Geneva, that the small amount of dissolved 
matter in the surface water is due to its removal by the cal- 
careous organisms which swarm in the upper layers. 


THE Philosophical Magazine for December contains a paper, 
by Sidney J. Lochner, og the elongation produced in soft iron 
by magnetisation, The author undertook the investiga‘ion of 
this subject in order, if possible, to settle whether the experi- 
ments of Bidwell “or Berget regresented what really happans.: 
In order to measure the elongation, what was esgpniially. a 
Michelson’s interferential refractometer was made use of, which 
was capable of measuring an elongation of Ææ milliontle of an 
inch,’ The bar of iron, whose elongation was to be measured, 
was placed inside a long magnetising coil, and carried at one end 
one of the mirrors of the refractometer. The expansion due to 
the heating eflect of the coil being slow, while that due to 
magnetisation was rapid, the two could be distinguished. The 
author finds that, for a given magnetising field, different elonga- 
tions are produced according to the manner in which the magne-" 
tising current is applied. Thus diferent elongations were pro- 
duced in the cases where the current had been turned on suddenly, 
or had been applied gradually ; and in the latter cgse it made a ` 
difference whether the current had reached itw#nal value py in- 
creasing slowly, or by decreasing slowly from a higher value. 
Another peculiarity obsérved was that jf the current be gradually 
increased from zero, at a certain p6int a maximum expansion is- 
reached; after this a further iscrease of the current will produce 
a decrease in the elongation ; if, however, instead of increasing 
the current when the maximum 4s reaghed, it is gradually de-» 
creased, it is possible te obtain a still greater elongation. The 
observations shew that the expansion is a function of*the ratio 
between the diameter afd length of the bar, and that the 
elongation varies approximately directly as the square root of 
this ratio ; also, the expansion varies directly as the permeability, 


: Thæamount of current required to produce the maximum ex- 


pansion also depends on the ratio between the*diameter and 
length. © 


THE bacterial efficiency of porous cylinders in the filtration 
of water for domestic purposes isthe subject of considerable dis- 
cussion just now, Kirchner (Zeitschrift f. Hygiene, vol. xiv. 
p. 307) found in his experiments with water purposely infected 
with typhoid bacilli, that such filters were incapable of arresting 
these organisms. Large quantities of typhoid infected broth 
were added to the water before filtration, and the filtrate after 48 
hours was found to contain very large numbers of typhoid 
bacjlli. Dr. Schéfer, in a recent number of the Centralblatt f. 
Bakteridogie, vol. xiv, p. 685, gives the results of his investiga- 
tions of porous cylinders as regards their retention of typhoid 
bacilli. In these experiments 95 small a quantity as possible of 
nutritive material was added with the typhoid ogganisms to the 
water (previously sterilised), and even @fter 24 days the filtrate 
was found to be perfectly sterile, alchough the unfiltefed water 
was freshly infected with typhoid bacilli*no less than twelve 
times during the investigation. Very different results*were, 
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however, obtained when broth gas purposely added to the un- 
| filtered water, an addition of as little as 5 c.c..to 600 ac. of 
water so stimulating the growth of the typhoid organisms, that 
two days later they appeared in the §ltrat; the numbers 
present, however, gradually decreased, but on again adding 
5 c.c. of broth they rose dh the following day from 9 to 6,139 
per e.c. This large increase was due to the rapid multiplication 
of the few isolated bacilli stil remaining in the pores of the filter 
in consequence of the supply,of food material to the water in 
the shape of broth, for no fresh infection with typhoid organisms 
hadetaken ‘place. Dr, Schifer % of opinion that typhoid bacilli 
as present in water, under ordinary circumstances, are not sup- 
plied- with the requisite conditions for their growth and multi- 
plication, and are, therefore, incapable of growing through these 
porous filters, and sogeaching the filtrate ; but these conditions 
are, however, undoubtedly furnished when a sufficient supply of 
food material is contained in or added to the water, under which 
circumstances the cylinders are unablegto retain them, These 
experiments not only explain the unsatisfactory results obtained 
by Kirchner, but indicate what precautions should be taken in 
the, bacteriological investigationgf such filters. 


THe la&t two perts of the well-known ‘* Notes from the 
eyden Museum,’ forming parts 3 and 4 of vol. xv., were pub- 
lished fn July and, October. They contain numerous papers 
describing new or rare species of mammals, birds, reptiles, &c., 
added to the museum. Among the articles we notice one which 
is by F, E. Blaaum, the Secretary of the Z ological Society of 
Amsterdam, on a comparative list of the birds of Holland and 
England. Holland, although so much smaller than the United 
Kingdom, is the regular abode, at different seasons, of 221 
species of birds, whilst the British Islands can only boast of 
2x1. Dr. R. Horst continues his descriptions of earth-worms, 
giving a list of species found, for the most part by Dr. H, ten 
Katę during*his journey in the Malay Archipelago in 1891. A 
large mumber of tile species belong to the genus Perichseta, of 
which no less than seven species are described as new, bringing 
the number of the speci@s of this genus already found in the 
Malay Archipelago*ts thirty-three. The following note, by Dr. 
Jentink, will be interesting to othets beides book collecto™. In 
the Proceedings of the Z ological Society of London for 1880 
*(p. 489), Mr. F. H. Waterhouse gives the dates of the publica- 
tion of the parts of Sir Andrew Smith’s “* Illustrations of the 
joology of South Africa,” and states that as the copy he examined 
“did not contain plates 18 and 38 (Mammalia), he had examined 
three or four other cogjes, and as neither of these plates are 
to be found in any of these, he presumed they do not exist.’ 
Now, i in the egpy in the Leyden Museum’s library, plate $8 is 
present, but plates 18 hnd 37 are wanting, and at the bottom of 
the page containing an®index of the *Mammalia, there is the 
following: ‘‘ Plates 18 and 37 zo published.” Librarians will 
call to mind how often the cgllating of this fine work has 
perplexed them. 


[THE Royal Meteorological Institute of the Netherlands has 
recently issued its Yaardoek and Onwéders in Nederland for the 
year 189%. The first work has been regularly published for 
forty-four years, and now contains hourly observations taken at 
four stations, in addition to thoSe taken at specified hours ata 
number of other places. -Italso contains observations, takef in 
Surinam (South America) and French and Upper Congo, The 
second wor is the thirteenth of the series, and contains a dis- 
cussion of each of the thunde:®torms which have occufred dur- 
ing the year, ewith reference to the general weather conditions 
over Eurgpe. 7 


. WE have receive® from Mr. John Elliot, the Meteorological 
Rapower to the,Government of India, the daily weather charts 
of January, 1893, for the Indian sea and land areas, 
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MM. J. È. BAaiLLIÈRE ‘er Erts, Paris, have isted an* 
ornithological bibliography congaining announcements of “ive 
or six hundred works on ancient and modern birds. 


HERR MORITZ, Berlin, has published Nos, 1-4 of his * Anti- 
quariats- Katalog.” The catalogues are of special interest to 
geographers and ant#®pologists, and they contain many rare 


works. e * 


MESSRS, FRIEDLANDER AND SON, Rerlin, have sent us Nos. 
16-21 of their ‘‘ Naturee Novitates.” These bibliographical 
lists contain works in every branch of science, and are invalu- 
able to the wientific book-hunter. 


ANOTHER catalogue, recently issued, is one containing the 
titles of works on geology offered for sale by Messrs. Dulau 
and Co. a 


THE first number of the Psycholugical Review will be pub- 
lished early in Jarfuary, by Messrs. Macmillan and Co.; London 
and New York. It will be edited by Profs. J. Mark Baldwin 
(Princeton) and J. McKeen Cattell (Columbia). The Review is 
intended to contribute to the advancement of psychology by 
publishing the results of original research, constructive gand 
critical articles, &c., in connection with the subject. 


THE American Naturalist for November contains several in- 
teresting articles. Mr. Howard Ayers writes on the genera of 
the Dipnoi Dipneumones, and Dr. -J. Weir gives a number of 
examples of animal intelligence. A°collection of molluses from 
North-Western Louisiana is described by Mr. T. Wayland 
Vaughan, and Mr. H. C. Mercer compares the Trenton and 
Somme gravel specimens with ancient quarry refuse in America 
and Europe, 


Messrs. NEWTON and Co, have issued a new etalon of 
optical lanterns, microscopes, and polariscopes for demonstra- 
tions in science. There are very few class experiments that do 
not admit of being projected upon a screen by mean; of the 
many good lanterns in the market, and certainly there is no 
better method of demonstrating scientific facts 6 a large audi- 
ence. One of the finest lanterns made by Messrs. Newteft is 
the triple rotating electric lantern desigfed by Sir David 
Salomons. We learn that the Royal Society has just ordered 


an instrument of this kind. a 


d 
A GENERAL method of: artificially preparing crystallised 
anhydrous silicates similar to the naturally occurring pyroxerfts, 
is described by Dr. Hermann Traube in the gurrent Berichte. 
It consists in precipitating the particular metallic silicaté, which 
it is desired to obtain in anhydrous crystals, by the addition of 
a solution of sodium silicate to a solution of a salt of the metal.” 
The amorphous hydrated silicate thus precipitated is heated te 
a Righ temperature with boric acid for some hours. When most 
of the boric acid has volatilised, the anhydrous metallic silicate 
is usually Jeft in the form of good crystals. Ebelmen has 
already succeeded in artificially preparing jhe gnagnesium 
pyroxene MgSiO, by this method; and Dr. Traube now ex- 
tends its application. When precipitated silicate of zinc, for 
instance, obtained by the addigon of a solution of sodium sili- 
cate to one of zinc sulphate, is dried, and then heated with 
eight times its weisht ofefused boric acid, ina platinum crucible, 
for a few days, to the highest temperature of a porcelain manw 
facturer’s furnace, a large peoportion of the bor acid dis- 
appears by volatilisgtion, and upon extraction of the renMining . 
portion from the cooled residue with "water, beautiful little in- 
soluble crystals of anhydrous silicate of zinc, ZnSiO,, remain. 
When examined under the microscope thesg crgstals are observee 


to be perfectly transparent prisms with domal terminations, “=== 


Their optical characters indicate that they b&long to the rhombic 


Sy stem of symumetty. This artificial silicate of zinc ee ah i 





>. >% 9 
appear to be isomorphous with the naturally oceurring mag- 
nesium silicate, enstatite, MgSiĝ,. eThe method is also appli- 
cable to the synthesis of complex mixed Silicates, and it is 
possijile by means of it to reproduce almost any of the naturally 


occurring silicates of this class. " 


AT the last meeting of the Southern “agstrict Association of 
Gas Engineers and Managers, Dr. 1. T. Thoyne gave an 
account of further experiments with the new process for enriching 
coal gas by mea of ox®oil gas. Dr. Thorne has been enabled 
to carry out an exhaustive series of tests at Huddersfield, where 
the process is now in actual operation. His conclusions are 
summarised as follows: (1) The addition of oxygen to oil gas, 


e preferably while the latter is still hot, not only increases the 


illuminating value of the oil gas. when employed directly as 
iluminant, but also when it is usegl for purposes of enrichment. 
(2) Oxy-oil gas is a highly permanent gas, and when used as an 
enricher of coal gas actually increases the stapility of that gas. 
(3) Enrichment of coal gas by oxy-oil gas would cost about one- 
third.of a penny per candle per thousand cubic feet. Dr, Thorne 
concludes by expressing the opinion that the experimental 


_ results place oxy®oil gas at the head of the enriching processes 


yet Khown, and fully justify the favourable view of the process 
which was expressed in an earlier communication. With 
regard to the actual working of the Huddersfield plant, we learn 
from Loudon, the organ of the London County Council, of 
Noveuiber' 30, that the Huddersfield Corporation have now 
used the new gas continuotisly for over two months, and have 
obtainel a steady white flame, affording a better light, while 
enabling a saving to be effected at the rate of £10,700 per 
annum. They are now using 36,000 cubic feet of the new gas 
per day for epriching the ordinary product. They have been in 
the habit of enrichfng.their ordinary gas, which is of about six- 
teen candle power, to the extent of four additional candles, by 
means of cannel coal. The cost per candle at Huddersfield, 
using Yorkshire cannel, has been about three-halfpence per 
cubic foot. With the new plant of the oxy-oil process the actual 
working cost is at present less than a halfpenny per candle per 
thogsand cubie eet, and will ewentually be still less by thirty 
per Cent, or more, as grude petroleum is rapidly becoming 
cheaper. Moreover, the coke produced from cannel coal is so 
useless that the Huddersfield? Caqrporation have been unable to 
dispose of it, gewen to give i¢ away. Under the new process 
they find no difficulty in selling all the coke they can produce, 
foseven shillings and sixpence per ton., The saving due to 
enrichment amqunts to £7,700 per annum, and the gain from 
sale of “coke to 3,000, results which will have the practical 
effect of reducing the price of gas to the consumers at Hudders- 
field by at least threepence per thousand cubic feet, while 
supplying them with a more cheerful light which is stable even 
in’ winter, y 
Nores from the Marine Biological Station, Plymouth. — 
There has been little that is novel to record lately, owing to 
the inabili@ of Sur small boats to face the stormy seas. Last 
week several specimens of the Teleostean Sciena umira were 
brought in, and the Nemertine Azfolia cun ta (second capture) 
and the Crustacean Gebva stellĝla were taken in the Sound. 
Thesfloating fauna is poor ds a rule, but there is an increasing 
number of Annelid trochospheres, ScfhonatMes and Opistho- 
branch veligers. There@is a noteworthy scarcity of Meduse. 
The Antho%oa of Pyonium digitum and Cereus pedunculatus 
(= Sagartia bellis}, and the Crustacea Pahialus annulicornis, 
Crangon vulgaris, and ofie-year-old Carcinus menas have begun 


ee? breed, 


@ 
wmm THE additions to the Aological Society’s Gardens during the 


© past week include aeValg-headed Parrakeet {Platycercus palli- 
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dic&s) from North-East Australia, presented by Mr. Ce B. 
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Lewis; two Common Crossbills (Zoxia curvirostra), a Song 
Thrush (Turgaus musicus) British, presented by Mr. H.C. 
Martin; two Alligators (4/Ugalor mississippiensis) from the 
“Mississippi, presenfed by Mr. Austin IE, @larris; a. Chacma 
Baboon (Cynocefhalus porcarius, 9) frota South Alrica, pre- 
sented by Mrs. Rowland Tomson ; two Leopards (Felis pardus) 
from: India, deposited ; thirteen Rufous Tinamous (/Apnchotus 
rufescens) from Biazt!, purchased; a Japanese Deer (Cervus 
stka, 9 ) born in the Gardens, 


e 
r 
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OUR ASTRONOMICAL COLUMN. 


NEW NOTATION FOR LINES IN SPECTRUM OF HYDROGEN. 
— The application of the photographic plate to that important 
instrument of physical astronomy, the spectroscope, has brought 
to our view, in addition to the iour well-kfown linés of hydro- 
gen in the visible part of the spectrum, another set of similar 
lines, the first of which, having a wave-length less than that of 
Hı coincides with one gmponent of H; of the broad double 
line in the solar spectrum which Fraunhofer termed H. The 
second component, written H, or K, is wanting In many stars 
of Vogel’s class Ia ; yet its coincidences with the line H, or K, 
where in this class another line @n the region of H, makes 4ts 
appearance, became established, so that no ppportunity offered 
itself to make a special nomenclature for the two first lines 
above Hd outside of the star’s spectrum situaged in the violet 
region. The other lines Huggins named with the Greek cha- 
racters a, 8, y, &c. A new system of nomenclature, suggested 
by Prof. Vogel, in the Astronomischen Nachrichten (No. 3198), 
has many points in its favour. ‘The four lines in the visible 
region, C, F, G, and 4, retain their old signs of Ha, H8, Hy, 
Hö, but H or H, is here changed to He, and the a, 8, Yy 


lines of Huggins to Hg, Ha, &c., thus making the nomenclature 


thoroughly consecutive. Prof. Vogeisays that in future he shall è 
adopt this new notation, and that Dr. Huggins has also agreed 
to the arrangement, viz. that the hydrogen lines should always 
have the element sign H coupled with a Greek letter as index, 
as shown in the following table, in which are given the new 


and old notations with the wave-lengths:— J, © ° 


e Notation. 


Wavelengths, |-~-——__—___-----—-" 
@ 





New. ie 

6 .; œ 
6563y p Ha HaofC , 
486°1 HB e HB or F 
434°! . liy Ily (written often wronglyewith G) 
410°2 Hë ælbork 7 
396'9 He H or H, 
388°9 H¢ a e 
383'6 Hn B 
w798 He y 
377 I H 5 , e° 
3750 He je 
373°4 Ha ejf ¢ i 
372'2 Hy 7” 
371°2 Hv 6 
370°4 lig L 


THE SPECTRUM oF Nova NormM4&.—Prof. Pickering, in 
Astronomischen Nachrichten, No. 3198, gives some details 
about the discovery of the new star in Norma. ` Thé star was 
found by Mrs, Fleming on October 26 when, examining a 
photograph of the sfecfra of the stars in this constellation, the 
negative having been taken by Prof. S. J. Bailey at the Arequipa 
station of July 10, 1893. Comparing the spectrum with that 
obtained in the case of Nova Aurigæ, nearly the same dispersion 
having been employed, it seems that they are nearly identical— 
‘t about & dozen lines are visibM in each, and are identical in 
wave-length.” The line F, although bright ine both stars, is 
more intense in Nova Norme, and, f@rther, is moše intense 
than any other line, while G was generally strongest*in Nova 
Aurige, With regard to the time of the eutburs: of this new 
star, photographs indicate that it must have occurred within 
the first ten days of July 1. A photograph taken June 21, 
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1893, shows no trace of it upon the plate exposed to that region, 
while charts of the same regjpn taken on June 6, June Io, 


@ Judy 21, 1889; May 16, May 16, June 10, June 23, June 23, 


è occurrence is of little scientific interest. 


1891; May 7, and May 27, 1893, also give no indication of a 
star in that positiog. The similarity of the spectra of these tw@ 
new stars is of interest, as Prof. Pickerit#g points out, in that it 
has proved a means of discovering one of these objects, and 
that, if confirmed by oth®r new stars, it will indicate that they 
belong to a ‘‘distinct class resembling each other in composition 
and physical condition.” The nearest cMalogue stars to which 
the Nova lies are Cord.G.C.°20,940 and Cord. G.C. 20,926 of the 
8 and 8°75 magnitude respectévely, the Nova being nearly mid- 
way between them. We may add that the above communica- 
tion seems to throw some douS%t on the accuracy of the note we 
wrote three weeks ago (November 23), with 1eference to Prof, 
Kapteyn’s search through his Durchmusterung. Until the exact 


‘ position of Nova Norme is obtained, one cannot of course make 


any statement, but it seems probable that Prof, Kapteyn’s and 
Mrs. Fleming's starware not the same. 


Pror, RuDOLF WOLF, OF ZuURICH.—We are very sorry to 
have to record this week the death of Prof. Rudolf Wolf, the 
well-known director of the Zurich Ogservatory. died at 
midday on November 6, after a short illness, at the age of 
seventy-eight years. By his death astronomical science has lost 
one of her most devoted servants. It was through his work, coupled 
with that of Schwabe, that th® existence ef the periodicity of 
‘the sunsgots was evithout doubt first accepted, and its length 
‚determined to be eleven and one-ninth years, The deceased was, 
among other thifigs, the author of the work on the ‘‘ Geschichte 
der Astronomie,” and also of a ‘* Tachen-buch fiir Mathematik, 
Physik, Geodäsie und Astronomie,” both of which ran through 
several editions, 


THE COMPANION TO THE’ Observatory. The Companion for 
the year 1894 follows the same lines as it has done in former years, 
No additional matter has here been added, unless we mention the 


e ephemeris for the elongations of the satellites of Mars, which 


planet comes into opposition during next year, We notice that 
in Mr, Denning’s list of metedr showers, instead of November 27, 
he has this year thonght fit to alter it to November 23-27, an 
alteration justifiable by facts. With regard to eclipses, on March 
20-21 a partial eclipse of the moon will take place, but will be 
invisdble at GreefWvich. An annular eclipse of the sun, just 
visible as a partial one in Norway, Sweden, Eastern Europe, 
and Asia, occurs on Apgil 5, while on®September 14 a partial 
eclipse of the moon will be partly visible at Greenwich. The 
total eclipse of te sùn, on September 28, Jasts only for eleven 
seconds (maximum duration), and asthe path of the cœhtre of 
the shadow lies entirely across the Southern Indian Ocean, the 
On November 10 a 
transit of Mercury agross the sun’s disc will be partly visible at 


Greenwigh, the first contact taking place befoge sunset. The 
times are- p 
0 ; Ingress. Egress. 
hom sS ho om s 
External conta? ... 3 55 40 9 13° 9 
Internal i 3 57 23 9 IL 264 


, 4 & 
For the sun in the zenith at the time of egress, the place of ob- 
servation lies 63° We and 17° S., or in Bolivia, South 
America, that for egress lying 142° W. and 17° S. 


SOLAR OBSERVATIONS AT ROME.—In the September number 
of the Avemorie della Societa degli Spettroscopisti Ltaliani, Prof. 
Tacchini contributes the results of the solar observations made 
at the Royal Observatory during the second and third trimestre 
of 1893. The same number also contains two large diagrams of 
the limb of the sun, the first showing the observations made at 
Catania,’ Palermo, and Rome, during the second three months of 
the year 1892, and the second indicating observations made at 
the last-mentioned place during June and July. 


ONNO OOOO O, 


« GEOGRAPHICAL NOTES. 


Mr. R. D. OLDHAM, SupeMntendent of the GeoldBical Sur- 
vey of India, wead a paper at the last meeting of the Royal Geo- 
graphical Society, on@he evolution of the geography of India. 
He poi®ted out that the three main divisions of India were 
natural regions the individuality of which had been marked 


consists of gery amcient land which has aot been submerged 
since the early Paleozoic periof, while the contine! tal divisioñ 
has been frequently under, water until Tertiary times, aml the 
great plain is rejatively receit alluvium. There is evidence 
irom the close resemblance of fossil forms of a continuous land 
connection between India and Africa in the Cretaceous’ period. 
This former continept has been named Gondwana Pand, and 
must not be confusedgwith the hypothetical continent of Le- 
muria, It had disappeared by the end of thessecondary period. 
At the glose of the Cretaceous period there was an unparalleled 
outburst of volcanic activity contemporary with a series of great 
earth-movements which went far to gWe its @®resent outline to 
peninsular India, and led to the first appearance of the extra- 
peninsular mountains. This activity continued during the 
Tertiary pgriod. The depression at the base of the Himalaya, 
now filled up by alluvium, was simultaneously formed. The 
Indus was the original outlet of drainage from the Himalayan | 
district, the river system splitting up later, and the diversion of 
the Jumna to the Ganges may even have occurred in historical’ 
limes. The latter part of the paper gave an able summary of 
Indian types of scenery. 


THE crossing ‘of the eastern horn of Africa is fast becoming 
one of the commorplaces of travel, having been again accom- 
plished this year by Prince E. Ruspoli, who, starting from Ber- 
bera in December last year, reached the Jubsin March. The 
last number of the Buletin of the Italian Geographical S ciety 
contains a letter giving an account of the journey and a sRetch- 
map showing his route. Another Italian expedition, under 
Captains Bottego and Grixoni, made the journey by a somewhat 
different route about the same time. 


THe Verhandlungen of the Berlin Geographical Society 
states that the Swedish traveller in Persia, Mr. Sven Hedin, 
has undertaken a serious attempt to reach Lhasa in the disguise 
of a Persian merchant. He will start from Leh, and follow the 
route of the Pundit Nain Singh to Tengri-Nor. 


THe death is reported of Dr. D. Scott Moncrieff, of Harvard 
University, who had been making a joursey of exploration, 
mainly with a view to ethnological observations, in Eastern 
Siberia. We left a Gilyak village near the mouth of the Amur 
for a sail in an open boat, on August 11, and nothing further 
was heard of him until a fortnight later his body was found on 
the coast of Sakhalin. 


M. E, Ponerns, a French traveller, writes fréim Gilgit to the 
Paris Geographical Society umder date Augus® 26, that he has 
crossed the Pamirs, from north to south, angl paid special Atten- 
tion to the source-region of the Oxus.* He proposed to proceed 
to Simla, and there complete a fujl account of his journey. 


THE source region of the Irawadi is still ong of the most un- 
known parts of Asia, ‘ind it is satisfactory to learn that Captain 
Bower, whose recent journey in Tibet is well known, intgnds 
making explorations in that region during the present cold 
season, * A 


THE meeting of the Paris Geographical Society on November 
17 was devoted to the memory of the navigator Entrecasteauy 
whose somewhat unfortunate voyage of discovery round the 
coast of Australia and amongst the islands of the Western 
Wacific was interrupted by his death in 1793. 





UNVEILING OF THE JOULE MEMORIAL 
STATUE., 


N ANCHESTER claims the distinction of having been 

the home of two orour greatest men of science—Dalton 
and Joule—and it has shown itself worthy of the hqnour. 
A beautiful stae of alton has adorned the vestibule of the 
Town Hall for some years, and on Friday last, one of Joule, @y 
Mr. A. Gilbert, was unveged in the same plgce, the two 
philosophers standing face to face. $ o 

It was in 1889 that the Manchesteg Literary and Philosophical 
Society proposed to raise a memorial tJ oule, and, to the credit of 
Manchester be it said, the suggestion was taken up with enthu- 
siasm. On November 25 of that year, a mget@hg was convened Sp 


the Mayorof Manchester at that time (Mr, Alderman Mark),«-__—_<—- 


throyghout a jong range of geoiogical time, The peninsula | and was attended by a large and influe&tial company. aac 
° 
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following resolutién was then gdopted :-—‘‘ That ghis meeting 
desires to mark its deep sense of the benefits conferred on man- 
kind "for all time, as well as gf the great honour which has 
accrued to this district, by the scientific work of the late James 
Prescott Joule, by the erection of a durable memorial of him in 
Manchester, in the form of a white marble statue.” A represen- 
tative committee was appointed to raise swbscriptions to carry 
the resolution into effect, and the sum of@ 42611 was eventually 
obtained. 7 

Almost the first act of the committee was to passa resolution 
to the effect that 4: moyement should be directed to secure not 
only a marble stãlue of Dr. Joule as a companion to that of Dr 
Dalton, but also a replica in bronze to occupy some public place 
in the city. This object was kept in view for some time, but 
eventually it was thought advisable to relinquish theddea. After 
abandoning the scheme of raising a bronze replica of the statue, 
it was decidegl that the surplus should be handed over to the 
Literary and Philosophical Society as a nucleus for the institution 
of a permanent Joule Memorial Fynd, the income of which is to 
be employed, as the council of the Society may direct, for the 
encouragement and promotion of science. 

The unveiling of the Joule statue was pe¥formed by Lord 
Kelvin, in the presence of a large company. The Manchester 
Guardian gives a full report of the proceedings, and from it we 
extract the folloy ing remarks made by Lord Kelvin in the course 
of his address. © 

The Literary and Philosophical Society had the distinguished 
honour of being really the cradle of Joule’s work—first as 
Dalton’s hom®& and afterwards as Joule’s life-long scientific 
harbour. From very early days he kept constantly in touch 
with that Society. Many of his most important papers were 
first given to the world there, and during the last years of his 
hfe he was an exceedingly regular—it might almost be said a 
constant—attendant at the meetings of the Society. The 
citizens of Manchester did not require to be told what great 
things this Society in its rather more than a century’s existence 
had done. ‘Their presence in such numbers on that occasion 
showed how much they appreciated the results of that very 
effective sciehtific énstitution. 
of the electrical, mechanical, and chemical character of Joule’s 
work, although to examine it properly would require the space 
not of one address, but of a whole course of lectures illustrated 
by experiments. A great surprise that came out very early in 
Joule’s work was burning without heat—an absolutely novel 
idea which Jople developed most wonderfully and most magni- 
ficently by his experiments in the generation of heat in the 
voRgic batterf,°which in those*days was the only source of 
electricity on a large scale. Joule was the first to develop the 
idea, and it came to him not as a bright flash of genius, but-as 
the demonstrated result of years of hard, measuring, calculating 
work. This was the fundamental idea that pervaded all Joule’s 
vok. A feW years later he expanded ® in a wonderful way. 
About 1846, in a joint paper by himself and Scoresby, he 
brought out the wonderful, the truly philosophical, and at the 
same time staring idea that when a man or any other animal 
walked uphill, only a part of the heat or combustion of his 
fuod was developed,® and that it was when the body was 


equiescent that the chemical attraction between the food and the 


oxygen dissolved in the blood developed its whole energy in 
actual animal heat. He showed, further, that the animal body 
was more economical for fuel than was any steam engine hithetto 
realised. This was a very far-reaching idea, ang seemed to 
hold out prospects of greatly advancing the efficiency of the 
steam engine. That promise had not been lost. It was due 
to Joule, nore than to any other individual, that the great im- 
provement of surface condensation was now universal, although 
very rarely practised, indeed, before 1860 or 1862. Joule, 
about the yaur 1860, in workigg upon a little steam engine, 
applied a surface condenser on an entirely new principle, and 
in doing so he was led to think out a mode of getting heat out 
of the steam to be condensed withoft sendfhg a jet of water 
@.to it, as onthe old plaa. But he (Lord Kelvin) had not yet 
touched ugon Jgule’s great fuedamental discovery, the dis- 
covey which Was first in everyone’s mouth-—that of the mechani- 
eal equivalent of heat. @hey would understand that it was not 
meiely by achance piece of measurement that he stumbled on 


ethis result, which was afterwards found to be of great value. 


It was measurementy riggrous experiment and observation, and 


wm philosophic thought all round the field of physical science that 
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ing time Joule brought out the mechanical equivalent of heat, and 
in a paper read at the British Agociation at Cork in 1843, and 
afterwards in the PAz/osophical Magazine, he gaye the number 
‘* 792,” Six years later a second determination gave him the 
@ame result, and fwenty-five years later he nade a third deter- 
mination. which gave lfim the final and corrected result ‘°772°56.” 
In the year 1824 a great theory was originated by a very young 
man, who died only a few years later-—-Said Carnot, son of the 
Republican Minister, and uncle of the present President of the 
French Republic. Iwas he who made ‘‘Carng’s theory” a 
household word throughout the world of science ; and great as 
was the French President, much %s he had done for his country 
and the world, in after times his uncle would be always re- 
membered as one of the mog distinguished characteristics 
attached to that great name. Carnot’s theory gave an Important 
fundamental principle regarding the development of motive 
power from heat. Joule’s work, on the other hand, so far as 
the mechanical equivalent was concerned, was the generation 
of heat by mechanical work, It was quiee the middle of the 
century before Carnot’s work began to attract attention ; but 
Joule was early made acquainted with it, and after fighting a 
little against it as differing from his own theory, he of all others 
took it uĝ in the most hearty manner. Lord Kelvin went on 
to say that he could never forget the British Association at 
Oxford in the year 1847, when in one of the Sections he heard 
a paper read by a yery unassumgng young man who betrayed 
no consciousness in his manner that he had a great igea to un- 
fold. He (Lord Kelvin) was greatly struck with the paper. 
He at first thought it could not be true because it was diferent 
from Carnot’s theory, and after the meeting he and the reader 
of the paper, James Joule, had a iong and thoroughly discursive 
talk on the subject, and he obtained ideas he had never had 
before, although he thought he too suggested something worthy 
of Joule’s consideration when he fold him of Carnot’s theory. 
He had the great pleasure and satisfaction for many years, be- 
ginning just forty years ago, of making experiments along with 
Joule, which led to some important results in respect to the , 
theory of thermodynamics. This was one of the most valu- 
able recollections of his life, antl was indeed as. valuable a 
recollection as he could conceive in the possession of any man 
interested in science. Juule’s initial work was the very founda- 
tion of our knowledge of the steam engine and Steam pagver. 
Taken along with Carnot’s work it had pfven the scientific 
foundation on which all the great improvements since the year 
1850 have been worked* out, not in ty eagle way, but on a 
careful philosophical basis. Janees Watt had anticipated to 
some degree in his compound engine and his*expansive system 
the Benefits now realis@d, but he was before his time in 
that respect, and had the complete foundation which 
Joule’s mechanical equivalent’ and eCarnot’s theory hade 
since given for the improvement of, the steam engine. 
Might he be allowed, Lord Kelvin added, to coagratulate 
the city of Manchester ææ ils proceedings that day? When 
the cover was lifted from the statue of Joule, he felt deeply 
touched at the sight of the face of his qld friend. To his mind 
it was a most admirable likeness, and the ideality of the acces- 
sorp of the little model held in the hand seemed to him most 
interesting and most striking—he thought he migfit say poetical. 
That little model was not one of Joule’s first or second, but of 
his third and greatest Spparatus for the determination of the . 
mechanical equivalent of heat—that by which he corrected the 
British Association’s standard ohm, which he proved to be 1°7 
per cent. wrong. Regarding tfat standard a diplomatic corre- 
spondence was now going on between our Foreign Office and 
other European Governments with a view to arranging the pre- 
cise terms of the definition of the obm, which was really first 
worked out by Joule. Lord Kelvin further asked to be allowed 
to congratulate the sculptor on the great beauty and’ the great 
success of his work, and added that Manchester now possessed 
statues both of the man who laid the foundation of the atomie 
theory in chemistry, and of the man who was the originator of 
the wh@le subject of thermodynamics. If the prosperity of 
Manchester did not depend on chemistry and on the steam 
engine and thermodynamics, he did not know upo® what it did 
depend? The energy and ind@stry of its inhabitants were no 
doubt essential to its success, but they must ever remember 
that the material prosperity of the city4vas as muchglependent 
on philosophic thought as it was upon any material @appleance 

whatever. e 
Sir H. E. Roscoe, M.P., in moving a vote of thanks tg Lord 
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Kelvin for Wis address, mentioned that for thirty years he himself 
sat at thé feet of Joule, whom hg might therefore claim in some 
senge as his scjentific father. e remained in constant com- 
munication with Joule up to the day of the philogopher’s death. 
It was a great thing that in a city like Manchester, devoted as 
it was to industry and commerce, the citi#ens Should be entitled 
to place in their Town Hall the statues of two such fellow- 
citizens as Dalton and J8ule. Few cities in the world could 
boast of two greater men. In London, also, they had been doing 
something to,show the appreciation in which not only this 
country but tHe world held Joule. A sum of money had been 
raised and placed in the handgof the Royal Society for the pur- 
pose of founding a Joule studentship, and on Thursday the 
Coancil of the Society resolved®that the money should be spenj 
in founding such a scholarship, te be awarded alternately in 
England and in other countries, for the purpose of encouraging 
young scientific men to walk in the steps of Manchester's great 
citizen. The first of those scholarships, of the value of £100, 
would be shortly awarded, and he thought he was not going too 
far when he said it would come to the city in which Joule lived 
and worked. He might mention that since the foundation of 
Owens College that institution could claim nine medallists of 
the Royal Society, and had they live® Prof, Jevons and Prof. 
Schorlemmer would have been added to the number. It 
would be seen, therefore, that Manchester had taken up the 
thyead spun by Dalton and Joue, and that there was no reason 
to fear that their work would not be continfed. 

Prof, Osborne Reynolds seconded the resolution, which was 
adopted. è 

On Mhe motion of Mr. Alderman Mark, seconded by Principal 
Ward, a vote of thanks was given to the Lord Mayor for pre- 
siding. At the conclusion of the proceedings the Lord Mayor 


and Lady Mayoress held a reception in the state apartments. 
s 


THE ETHNOLOGICAL MUSEUM AT 
LEYDEN. 


Tis from twenty-five to thirty years ago that the interest in 
ethnology as a science was awakened. Ethnological 
objec{s are no fwnger considered by scientific men as mere 
curiosities; collections of them have ceased to be shops of 
foreign bric-a-brac. In America and in Europe, museums have 
arisen, variable in size afd ingportance itis true, but all with the 
same object in vie@Sviz. the study of man from his handiwork 
as illustrative of his mental devepment in various direetions, 
in time as well as in space. 

The realisation of the impé@rtance of collecting and studying 
ethnological material in distant lands hgs not come too soon, 
What has been dongin this respect within the last twenty-five 

* . 
years surpasses all that has been performed in the centuries 
before, from the beginning of the circumnavigation of the globe 
to the early seventies of our century. The result ofthis has not 
only been the publication of valuable ethnological monographs 
and studies, but also the foundation of new, and the fugther 
developmenfeof existing, museums in Europe and America. 
Amongst the ethnological collections which have grown con- 
siderably are those of @he National Ethnological Museum at 
Leyden. A pamphlet by the director, Dr. L. Serrurier, recently 
published under the very suggestive title of ‘f Museum or Store- 
house?” induces me to write the present notice. 

The origin of this museum dates back as far as 1837, the year 
in which the Dutch Government purchased von Siebold’s 
Japanese collections, This formed the nucleus of the little 
museum, which gradually increased by means of collections made 
in the Iadian Archipelago by Macklot, Salomon Müller, von 
Rosenberg, and other naturalists. In the meanwhile von 
_Siebold had returned to Japan, and the late Dr. Leemans was 

appointed acting director of the collection in 1859, as a part of 
the National Museum of Antiquities. A long peried of in- 
activity then ensued until 1880, when it was decided that the 
ethnologicaJ department should become a separate museum, 
` under the direction of Dr. Sereurier, until then curater of the 

Japanese department. 

From that moment éhe museum sprang into new life. The 
peryod of curiosity shop had ceased for ever; and the institu- 
` tion was developed, in the right direction. Many objects were 
properly identified, check lists and manuscript catalogues 
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corrected and newly made,! relations with sister institutions 

established, @xchanges made, @d valuable objects aid col-« 
lections bought. Many residents in the Dutch colonies ewho 

hitherto had hardly heard bf t@e existence of an ethnological 

museum at Leyden, now ‘gladly presented or loaned their 

private collections to it. Nothing shows more clearly the extra- 

ordinary growth of these collections than the maps accompany- 

ing the pamphlet of Mr, Serrurier, On these maps-~two of the 

world, and two of e Indian Archipelago-zis indicated the 

number of gypups of objects in the Leyden Museums represent- 

ing speci&l ethnological regions or areas. These groups refer to a 
very rational division or classification esgablisheg by Dr. Serrurier 
and used in the Leyden Museum. One set of maps shows the 
condition of the collections in 1881, the other in 1893. A 

single glance at the maps is sufficient to illustrate the vast dif- 
ference wrought in those twelve years. Southern Asia, the 
Orient, Africa, and North America were hardly or not at all 

represented in 1881,,and so were many parts ôf the Indian 
Archipelago and South America, but in 1893 the ethnology 
of these countries can be sttidied in the museum by means of 
valuable and more or less representative collections. In short 

the collection hay decupled in these twelve years, not to speak 

of the rich and varied anthropological section, entirely the work 

of the present director. 

It would be only natural to suppose that collections of this 
importance were exhibited in a special buildingewhere they were 
not only safely stored but also made of interest ‘to the public, as 
well as for professional men. Nothing is, however, farthefrom 
the reality than this supposition. To the amazement of foreign 
ethnologists, and every friend of science in fact, the Leyden 
collections are scattered, as Dr. Serrurier summarises, over 
not less than five different places—ugly, dark, and damp private 
houses, or other localities, all equally unfit for the conservation 
of the ethnological material. Thousands of precious objects are 
stowed away as in a storehouse, where moths and moisture are 
hard to fight against, and where the danger of fire is so much 
greater than elsewhere. Should ever a fire destroy these col- 
lections, the loss would, for the greater part of them, be irrepar- 
able; they could not be again collected. In many distant 
countries, all over the world, the inhabitants have given up their 
native industries,and are losing rapidly their originality in every 
respect, the result of their contact with Western civilisation. 

An appendix to Dr. Serrurier’s pamphlet, being a number of 
testimonies from different travellers and authors as to the 
disappearance of primitive conditions among foreign races, tends 
to prove the value of present ethnological collestions and the 
necessity of collecting objectsgand data withgy delay, before 
it will be too late. :° 

Irrespective, however, of the preseat bufldings the museum 
collections are not quite what they ought to be, which perhaps 
is partly due to the fact that the} are situated in a small old- 
fashioned city with a, public—University Mdn included— 
taking very little or no interest in ethnological exhibitions, If 
the museum were situated In a great city, say Amsterdameor 
The Hague, things might probably take a turn for the better, 
but still, as long as there is no special building, a thorough 
improvement will be impossible. 

There are many things which the Ethnological Museum of 
Leyden ought to be, and should be, if proper attention waf 
paid to it by the Dutch government. For a nation like the 
Dgtch, which ranks third as a colonial power, a museum like 
this could be a sort of a bureau of ethnology, more or less 
similar to tlfat of Washington, and a place where both Uni- 
versity students and the general public could be taught sounder 
ideas about races of mankind which they haye been used to 
consider as ‘f savages.” 

For years past the director has called the attention of the 
Dutch government to this state of things. In each of his 
annual reports Dr. Serrurier hes pleaded for the Sake of a new 
and proper building with the ardoyr and conviction of a man 
who pleads for tge thing, to which he devotes his'life and tal&nts, 
but all in vain ; vox clamantis in deserto. a 

The present pamphlet of Dr. Serr@rier’s is a supreme effort 
to improve this sad state of affairs, a last appeakto #he national 


° 
2 A system of cataloguing introduced not benz ago by Dr. Serrurier in the 
Leyden Museum, as far as | know not follow in any other ethnological 
museum, is what might be called the ‘* Note Catalogue,” Each object 
has an inventory number referring to a separate note qn a slip of stiff papem, 
which contains, besides a small photozraph og the@bject in question, a full 
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description of it, and bibliographic indications relating to its origin, oc- “=r 


currence, use, &c. This system facilitates greatly@he study of the vbjects. 
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representatives, tha members of the First and Second Chambers: 
The granting of a considerable $m of money for th® building of 
a new National Museum of Natural History at Leyden, a 
necessity long felt and persev@ingly advised by its director 
—Dr, Jentink—furnished an occasion to bring the question 
once’ mére before the public. What the result will be—museum 
or storehéuse?—we cannot tell. If a man is not convinced 
after reading Dr, Serrurier’s pamphlet, ge will never become 
convinced. e = 
‘* But whatever may be done ”—-Dr. Serrurier cancludes his 
interesting paper—‘‘ every change, in this case, will be an im- 
provement, for n@v the dife of the museum is ebbing away. 
The time is near that it will sink into a lethargic sleep, the end 
of which will be death.” H. TEN KATE, 
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UNIVERSITY AND EDUCATIONAL 
T INTELLIGENCE. 


Oxrorp.—Mr, T. I. Pocock, gf Corpus, has recently been 
elected to the Burdett-Coutts Geological Scholarship. It is his 
intention, we believe, to devote himself ultimately to the 
science of astronomy, which he studied at O&ford under the 
late Prof.- Pritchard. 

Mr. E. A. Minchin has been elected to a Biological Fellow- 
ship? at Merton „College, and Mr. H. M, Vernon, of that 
college, has been@lected to the Oxford Biological Scholarship 
at Naples. 


CAMBRIDGE.-¢-The. council of the Royal Geographical Society 
offer in the present academical year a studentship of £100, to 
be used in the geographical investigation (physical or historical) 
of some district approved by the council. Candidates must be 
members of ithe: University of not more than eight years’ 
standing from matriculation, who shall have attended the 
courses given in Cambridge by the late or present University 
lecturer in geography. 

The following awards in Natural Science were made at St. 
John’s College on December 11 :—K. C. Browning (Dulwich 
College), Foundation Scholarship of £80; E. R. Clarke 
(Tonbridge School Foundation Scholarship of £50; O. F. 
Diver (Winchester College) and K. B. Williamson (St. Paul’s 
School), Minor Scholarships of £50; A. A. Robb (Queen’s 
College, Belfort), R. F. C. Ward (Epsom College), J. A. 
Glover (St. Paul’s School), and G. D. M‘Cormick (Exeter 
Giammar School), to various Exhibitions of 450 and under. 

* 


°% SOCIETIES AND*ACADEMIES. 
*LONDON, 


_Linnean Society, November 16,—Prof. Stewart, President, 
in the chair.—My. J. H. Veitch exhibited a large and interesting. 
collection of eConomic and other vegetable products of Japan, 
recently brought by him from that country, and described the 
various uses to which different kinds of wood, fibre, grass, 
&c., were applied for domestic purposes, as also the way in 
which various seaweeds were collected and prepared for food, 
—Mr,. A. G. Renshaw “exhibited a remarkably large specimen 
df the giant puffball, Lycoperdon giganteum, which he had 
gathered at Catford Bridge.—On behalf of the Rev. Prebendary 
Gordon, the secretary exhibited a plant of Veronica salicifolia 
of New Zealand, found growing in Langland’s Bay, Mumbles 
Swansea, having been introduced by some chancég—A paper 
was then read by the Rev. G. Henslow, on the origin 
of plant structures by self-adaptation to the environment, 
exemplified by Gesert and xerophilous plants. The purport 
of this paper was to prove by a direct appeal to facts 
the probably universal application of Mr. Darwin’s asser- 
lions, viz. : (1)ethat natural selecjon has no relation whatever 
to the primary cause of any modification of structure 
(“ Arfimals and Plants, &c.” "vol, ii. p. 272); (2) that modif- 
cations of structure are due'to the direct*action Sf the environ- 
ment (fide Darwin, Weismann, Spencer, &c.). This always 
results in ‘‘ definjtesvariations,” by®which Mr, Darwin signifies 
(3) thaf@all, or nearly all, the individuals becane modified in the 
same way (“f Origin of Species,” 6th ed., p. 106), and con- 
sequently (4) that ‘‘a new variety would be produced without 
ye aid of natural selection ” (‘f Animals and Plants,” ii. 271, 
‘ Origin of Species,” pp. g2, 175). Mr. Henslow showed (1) 








e that all the species constituting the peculiar facies of a desert 


flora gre the direct result wf their climatic conditions ; (2) that 
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these peculiarities are in nearly all cases of “the utmbst benefit 
to the plants, such as the hardening of the tissues, the reduction 
of parenchyma, the minute size of the leaves, the dense 
clothing of haif, a thick cuticle, the presence of Wax, storage of 
gater tissues, &e. But (3) these features. arg just those which 
systematists utilis® as «descriptive characters of varieties and 
species. Mr. Henslow observed that by Darwin’s assuming that 
‘‘indefinite variations” which are ch@racteristic of cultivation 
were equally so in sature, he reasonably required natural 
selection to correspor@l with artificial selection ; but that as- 
sumption he believed to be erroneot’s, For experfnents proved 
that by sowing seeds in a very different medium, al the seed- 
lings vary in the same direction, viz. that of adaptation to the 
new environment, verifying Mr.eHerbert Spencer’s statement 
that ‘‘ under new conditions the organism immediately begins to 
undergo certain changes in structure, fitting it for its new con- 
ditions,” The conclusion is thus.arrived at which is expressed 
in the title of this paper, The functions of natural selection 
therefore become limited, as follows: (1) (he survival of the 
constitutionally strongest amongst seedlings; (2) delimitation 
of species by the non-reproduction of intermediate forms ; (3) 
the geographical distribution of plants by self-adaptation, “An 
interestingdiscussion foll@wed, in which Prof. Reynolds Green, 
the Rey. Dr. Kiein, Mr. Perry Coste, and others took part. 


Zoological Society, November 21.—Sir W. H. Flower, 
K.C.B., F.R.S., President, i@ the chair.—The secretasy 
read a report on the additions that had keen made to the 
Society’s menagerie during the month of October, 1893, and 
called special attention to an example of eGoliath beetle 
(Goliathus druryi), the largest of known Coleoptera, obtained 
near Accra, and presented October 5, by Mr, F. W. Marshal, and 
to an adult female and a young of the Manatee (AZanatus 
americanus), captured in Manatee Bay, Jamaica, and most 
kindly sent home for the Society’s collection by Sir Henry 
A. Blake. Unfortunately the Manatees had reached the gardens 
in a very exhausted condition, and died soon after their arrival. 
—The secretary read an extract from a letter addressed to bim 
by Mr. J. S. Mackay, of the Kangra District, Punjaub, relating 
to a young snow-leopard which“he had in captivity, and 


‘exhibited some photographs of this animal.—Mr. Sclater 


exhibited and made remarks.on a mounted specimen of an 
African monkey (Cercopithecus albogularis) belonging to dhe 
Leyden Museum.—Mr. W. B. Tegetmeier exMbited and made 
remarks on two hybrid pheasants, believed to be crosses between 
the common pheasant anf the gold aryl silver pheasants.—A 
communication was read from Messrs. G, W. and E. C. 
Peckham, on the spiders of the family Attide*of the island of 
St. Vincent, based on spetimens collected in that island by the’ 
agency of the joint committee of the Royal Society and the 
British Association for the exploration of the Lesser Antilles. 
The series had been coflected by Mr. Herbert H. Smith and 
Mrs. Smith, who had been specially sent to the island as skilled 
collectors by Mr. F. D. @edman, F.R.S.—A communication 
was read from Mr. P. R. Uhler, containing a list of the 
Hemiptera Heteroptera collected in thagisland of St. Vincent 
by Mr, and Mrs. Herbert H. Smith, with descriptions of new 
gene® and species.—Dr. G. Lindsay Johnson made some 
observations on the refraction and vision of thé eye of the 
common seal (Phoca vitulina).—Mr. Scjater read a paper on 
some specimens of mammls from Lake Mweru, British Central 
Africa, transmitted by Vice-Consul Alfred Sharpe, through 
Mr. H. H. Johnston, C.B. The specimens were referred to 
seventeen species, amongst which was a new monkey of the 
genus Cercopithecus, proposed to be called C. opisthostictus; 
and a new antelope allied to the waterbuck, which was named 
Cobus crawshayi, after Mr, R. Crawshay, who had first dis- 


covered the species. P 


CAMBRIDGE, 


Philosophical Society, . November 27.— Prof. T. McK. 
Hugbes, President, in the chair.—The following communications 
were mad@—The action of light on bacteria, by Dr. H. Marshall 
Ward. By throwing the spectrum on various bacteria suspended 
in films of agar, it is possible to obtain photographicerecords of 
the action®of the various rays; b@cause, after incubation, those 
spores or bacilli, &c. which are killed by certain rays remain 
invisible, whereas those still left capable @f development render 
the agar opaque. The experiments show that those gernas whgch 
are struck by the infra-red, red, orange and gellow, develop as 
rapidly as those net exposed to light at all. The action begins 


DECEMBER 14, 1892] + MATURE . 











2 
as we leave thé’green “and rises to.a maxignum in the blue-violet 
and violet, falling olf as we pass into the ultra-violet. For the 
solar spectrum a heliostat and glass lenses and prism were used ; 


è forthe electric spectrum.a quartz train, and quartz covering the 
_ film. Even a fhin plate of clear glass’ blocks out much of the 


effective region of the spectrum, and especigily ultra-violet rays. 
‘Che author recorfed -his thanks to Prof. @ Lodge, F.R.S., 
for kindly -exposing the plates to the electric spectrum for him, 
with most successful results, The author also found that the 
water of the Thames, examined in August and October respec- 


„tively, shows the following interesting resalts, (1) The number 


' of bacteria p€r c.c. was disttnctly smaller in the bright August 


- 


weather than in the duller days of October, and differences were 
observable in the aspect of the colonies on plate-cultures, (2) 
Sugpecting that this was conceraed with light action, experiments 
showed that insolation not only kills off large numbers of the 
bacteria in the water, but in some cases shows its effects in 
diminishing the liquefying (7.e, enzyme action) power of certain 
forms, and even in altering their mode of growth, so that the 
aspect of the colonies is affected. These changes in aspectare 
nota mere matter of preventing or increasing the production 
of pigment, &c., but are due to effects on the growth of the 
colonies. As regards pigments, the author has examined a pig- 
ment of one of these river species, which, though sq resistent 
as to bear solution in alcohol, evaporation and drying at roo’ C., 
and re-solution, without apparent alteration, ‘is destroyed in an 
hour or two on exposure to light.—On gynodioecism (third 
paper), with a preliminary nSte upon the origin of this and 
similar Phenomeimwa, by Mr. J. C. Willis. The experiments 
described in the two former papers have been continued, and 


have @ill furthe? shown the very variable nature of the pheno- 


mena of gynodioecism. From the results, taken together ‘with 
those of experiments upon dichogamy and cleistogamy, and the 
observations of other writers.upon these subjects, the author is 
inclined to the conclusion that all these phenomena, together pro- 
bably with androdioecism, andromonoecism, polygamy, dioecism, 
.&c., are closely allied to one another, depending largely upon 
varying conditions of nutrition, these again depending on numer- 
ous factors, such as soil, climate, temperature, light, season of the 
year, moisture, ani internalgoniitioas in the plant itself, These 
factors acting together or separately, may call forth, ina marked 
degree, any of the above phenomena. Inthe most marked cases 
natural selestion appears to have come into play, and the pheno- 
mefia‘have became hereditary, but in many cases they seem to 
be oly sporadic. A full review-of the literature relating to these 
subjects is in preparation. ‘ 
e Paris. | . 
Academy of* Sciences, December 4.—M. de Lacaze- 
Duthiers in the chair,—Significafice of the localisation o#organs 
in the measurement of the gradation of plants, by M. Ad. 
Chatin.—Estimation gf manfanese oxides by oxygenated water, 
by Harry C, Joneg.~-On the profousd deformations of the 


spheroid of Mars, by Dom Lamey.—On the observations made 


by M. J. Vallot on the summit of font Blanc in 1887, by M, 
Alfred Angot. From the barometric pressures and tempera- 
tures.observed by M,Vallot on the top of Mont Blanc, and 


. Simultaneous observations made on the Säatis, Obir, and Puy- 


'de-Dôme, and at Berne, Geneva, and Lyon, the height ef the 
former’may @alculated. The values thus obtained range from 


‘4810'4 m. to 4824 m. _ The true height is 4810 m., so that an 


interesting confirmatifa of Laplace's law is obtained. The 
temperature at the limit of the atmosphere has been calculated 


by. Vocikoff according to .Mendelejéff's formula, which makes 
- the temperature of the. air .a®.linear function. of the pressure, 


. The result obtained from numerous mountain observations is 


—42°, A combination. of the Mant Blanc observations with 
those of the three mountain stations mentioned gives — 47°, and 
with the three town stations — 45°. Since these values are ob- 
tained from summer observations only, they are probably a little 
too low.—On the complex acids which are formed by molybdic 
acid with titanic acid and zirconia, by M. E. Péchard.— Researches 
on the constitution of the albuminoid materials -extracted, from 
the vegetable organism, by M. E. Fleurent.—On tl® stability 
and the conservation of dilute solutions ‘of corrosive sublimate, 
by M. Lés Vignon, If a solution of sublimate of 1 ‘grain to 1 
litre of distilled water is left ® itself for. few days ®t the or- 
dinary tempa@rature, it gives.rise, in a period varying from one 
to threegdays, to a wBite precipitate whose quantity ‘gradually 
inereases. Quantitative measurements of the amounts of mer- 


cury thus precipitated under.varying conditions gave the follow- 
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ing results, When the solution wes left in an open vesse? the 
percentage of merqry left in solution after geven days was 0°57, 
in a.closed ve@sel 0°97, and 0°67 after 220 days. When colouing e 
matters were added to the solutions, the corresponding numpers 
were, for fuchsine, 0°67, o'y, anal 0°77 ; and for indigo carmine, 
0'76, 0°98, and 0:80, the latter therefore giving the greatest sta- 
bility. Discovery of abrastol in wines, by M, Sangle-Farriére. 
This gives a method of. finding whether abrastol, a‘new antiseptic 
for the preservation df wine, has been used in a given sample. 
It is the sulphuric etke® of -naphthol combined with calcium. 
The method utilises the decomposition ensuing when -abrastol 
is heated®with dilute H Cl, calcium carbonate, sulphuric ‘acid, 
and -naphthol being formed.—On the sterilisation of bread 
and biscuit on coming from the oven, by MM. Balland -ami 
Masson. This gives an answer to the question whether all 
dangerous germs which may have been contained in the water 
used for breadmaking, are destroyed during the process of 
baking. Experiments show that microbes in general :are incap- 
able of resisting the acidity of the dough and the Itigh tempera- © 
ture of baking. Certain spores notorious for their stability 
are indeed capable of regaining their activity under favourable 
circumstances, but all pathogenic bacilli, especially those of 
typhoid and of haa are certainly destroyed.—-Some chrono- 
metric data relating to the regeneration of nerves, by M. C. 
Vanlair.—Onthe termination of the motor nerves of striated 
muscles in the Batrachians, by M. Charles Rouget.—On some 
points relating to circulation and excretion amoag thecirrhipeds, 
by M. Gruvel.—On phosphaturic -albuninuria® by M. Albert . 
Robin. The constitution of the group of phosphaturic.alb@min- 
urias, shows that the morbid entity known as Brights disease, 
is often nothing but the anatomical complication of an anterior 
purely functional malady, and that, like a number of similar 
cases, the cure should begin at this anterior functional disorder. 


| —— Parasites in cancer, by M. G., Nepveu.——-The shell cavity of 


the Philinidæ, by M. P. Pelseneer.—On a new gregarine of the 
Algerian Acridians, by M. L. Léger.—On the exchanges of 
carbonic acid, and oxygen between plants and the atmosphere, 

by M. Th. Schloesing fils, —Obzervations on the co! stitution of the 
membrane in mushrooms, by M. L. Mangin,—On the primary 

strata of Saint-Pons (Hérault), by MM. P. de Rowville, Aug. @ 
Delage, and J. Mique!.—On the Triass‘c amd Jurassic form - 

tions of the Balearian Isles, by M. H. Nolan. 


BERLIN. 


Physical Society, November 3.—Prof. du Bois Reymond, e 
President, in the chair.—Dr. Rubens discussed the experiments 
of Righi, who had succeeded in obtaining Her®’s oscillations 
of much smaller wave-length whan had hithertowleen found pos- 
sible. Whereas the shortest waves obtained by Hertz wef 55 
c.m. long, and those by Déppler 20 &m., Righi had produced 
waves only 7'5 c.m. in length,and had repeated all Hertz’s experi- 
ments in a much more convenient form. Rubens had somewhat 
modified Righi’s experimental @rrangemeuts? and produced 
waves 10 c.m. long, which he intended to submit to furtl:er 
investigation, e 

November 17.—Dr. O. Frohlich explained a generalise l 
form of Wheatstone bridge, and a series of apflicationa of the 
same for theoretical and technical purposes. Dr. Bliime 
demonstrated a form of apparatus for showing refractiog 
suitable for use in schools, giving accurate results to the’ third 
place of decimals with very little practice. 


¢Physiological Society, November 10.—Prof. du Bois 
Reymond, „President, in the chair.—Dr. Gumlich gave an- 
account of feeding experiments made on dogs with nucleic acid, 
which showed an absorption of this substance by the animal 
organism: The phosphates of the urine were éncragsed, as:‘also 
the nitrogen of its extractives. There was no increase of uric 
acid.—-Dr. Goldscheider made further communications on 
leucocytosis. His experiments, carried on in conjunction with 
Dr. Jacob, had'shown that after the injection of hemialbumose, 
or extract of spleen, and other substances with similar agtion, 


there is a dimir&tion (l® pocytosis) in the number of leucocytes, E 
followed by a rapid- rise in their eet up to the normal aml æ 
then toʻa permanent increasegabove the normal (ypercytosis). 

When the active substance was injected into tHe jugularæit was i 


found that during the brief period of hypocytosis the capillaries 

of the lungsiwere abnormally filled wi:h%eucocytes. Later on, there 

was a still further increase in this region at the time of increase 

of leucocytes in the blood generally. | Bygusfg smaller doses (# 

the active substance the stage of hypocytosis could be lessened-e=amma 
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or, evn entisely suppressedg leaving only the stage of hy- 
percytosis. à 
. November 24.—Df. Katzensæin gave an accout of experi- 
mentg on the median pharyngeal nerve. In the rabbit this 
nerve gives off branches to the cri@thyroid muscle, whereas 
in the monkey, dog and cat no such connection can be made out, 
either apatomically or physiologically. Prof. Munk made some 
remarks, jn connection with these experiments, on Prof. Exner’s 
belief in the existence of a median pharfngeal nerve, which 
could at most only be admitted in the ca¥e@f the rabbit. Prof, 
Zuntz described a*new method of measuring the amount of the 
circulating blood and the work done by the heart. It®depends 
on the fact that ag long as the peripheral resistance is constant, 
blood-pressure ‘omic pendent on the volume of blood driven into 
the aorta by the left ventricle. When the heart is inhibited by 
stimulation of the vagus the blood-pressure falls, and if now a 
volume of blood is injected into.the aorta sufficient to raise the 
pressure again to the normal, then this volume must be equal to 


ethat which the heart ordinarily drives into the arterial system. 


The method had shown itself to be reliable in experiments made 
on dogs, and had already yielded soene interesting results relating 
to the circulation, which will he further investigated. 


New SoutH WALES, 


Linnean Society, October 25.—Prof. David, President, 
in the chair.—The following papers were read:—On 
Polycercuse a Yoa Cysticercoid parasitic in certain 
earthworms, by Prof. Haswell and J. P. Hil.—Some points in 
the Matomy of the monotreme scapula, by Prof, Wilson and 
W. J. Stewart gMcKay.—Notes on the family Brachyscelide, 
with descriptions of new species, Part III., by W. W. Froggatt. 
--Qn some new genera of nematode worms found in Port Jack- 
son, by Dr. N. A. Cobb.—-On recently observed evidences of 
extensive glacier action at Mount Kosciusko Plateau, by R. 
Helms.—Contributions to a revision of the Tasmanian land 
mollusca, by H. Suter.—Notes on the occurrence of a species 
of Plecotrema and other species of mollusca in Port Jackson, by 
Dr, J. C. Cox.—On the distribution of little-known mollusca 
from Polynesia and Australia, with their synonyms, by John 
Brazier.—Dre Cox exhibited a fine specimen of the herring Hops 
saurus, Linn., purchased in a Sydney fishmonger’s shop, and 
believed to have been captured off Broken Bay ; the species is 
occasionally taken in Port Jackson, though it is more properly 
an inhabitant of tropical seas, He also showed a piece of 
timber in an excellent state of preservation supposed to be red 
gum, a portion of a tree encountered in sinking a shaft in the 
bed of the riv@r during the building of the bridge at Echuca ; 
the specimen was forwarded to bim by Mr. A. P. Stewart, of 
Haye N.S.W. Dr, Cox also showed specimens of the shells 
referred to in his papes and a very fine example of Voluta 
manilla {rom Tasmania.—My. Froggatt exhibited a fine series 
of mounted galls and coccids in illustration of his paper, includ- 
ing a new Braghyscelid collected by Mr. 4. Roxburgh at Cobar, 
and. representatives of several new species of Opisthoscelis,— 
Mw North exhibited a set of eggs consisting of three eggs of 
Collyriocicnla harmonica and an egg of Cacomantis pallida col- 
lected qn the Wbolli Creek on the 19th inst. The cuckoo’s egg 
was deposited on the 47th inst., when the nest contained but 
pvo eggs of the Collyriocincla. This is the only occasion he 

ad known the egg of any cuckoo to be found in the nest of the 
Harmonious Thrash. Mr, North also communicated a note in 
which he pointed out that the blue wren (Malurus cyaneus) 4s 
developing a protective habit against the cuckoos which intrude 
their eggs upon it, as he had found in several instances that the 
intruder’s eggs were covered with a layer of nest material; a 
parallel ingtancg has been recorded by Messrs, Sclater and 
Hudson in their ‘‘ Argentine Ornithology.”—-Mr. Mitchell, of 
Narellan, contributed a note on the occurrence of a fossil at 
Stockyard Mountain, Jamberoo, bearing a strong resemblance 
to LepidostroSus and Halonia ; dhd of certain scales at Glenlee, 
referable, in his opinion, to ane or other of the genera Lepidos- 
robus or Sigillariostrobus ; also of aespeciee of Pterophy!- 
ham, at Kenny Hill, near Campbelltown.—Mr. A. M. Lea 
showed a small collection Sf insects which inhabit ant and ter- 
mite nests, fhcludifig a dipterous insect (Microdon variegata), 
one of the Micro-lepidopteza at present undettrmined, both from 
Sydney; and of coleoptera, two species of Pselaphide from 
Tamworth and Inverell, Anthrenus sp., from Sydney, Lagria 
efsp., from Cootamundra and Queanbeyan, and a fifth species 
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aboriginal stone axes,eone with a groove for hafting, from the 
Herbert River, said to have been found ata depth of thirty feet in 
sinking a well ; a second from the Tweed River, being a simple 
adaptation of a flat water-worn ‘stone by grinding the thinger 
end ; the third*from Harrow, Victoria.—Mr. Fletcher exhibited 
or Mr. G. L. Pilchgr, of Rockhampton, an undescribed longi- 
corn, and two of®the mud nests of one of the solitary wasps 
{Eumenes Latreiliei, Sauss.), together with specimens of the 
wasp and of a species of Chrysis whfh, like members of the 
same family elsewhere, plays the part of cuckoo; and he com- 
municated a note givieg particulars of the mode of construction 
of the nests exhibited, and of the h&bits of the maMer and of the 
attendant intruder. e 
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THE TOMBS AT BENI HASAN. 
` Beni Hasan. Part I. e Published under the auspices 
of the Egypt Exploration Fund.) By P. E. Newberry 
and G. W. Fraser. (London: Kegan Paul, 1893.) 
iL the handsome volume which lies before us the 
Egypt Exploration Fund publishes the first part of 


an ‘Archeological Survey ef Egypt,” which it proposes, 


to issue under the direction of Mr. F. L. Griffith ; and 
we believe that it will be generally admitted the site 
selected for description and illustration in the first part of 
the projected work gould not have been better chosen. 
We are also very glad to see that the committee has 
changed the scene of its excavations from Lower to 
Upper Egypt, for there it is moglerately certein that 
excellent results will accrue to the archeologist and 
Egyptologist. It must not be thought for a moment 
that we wish to underrate te value of the excavations 
which the Fund Itas made in the Delta, but it must be 
said that in the days, now past we hope, when senti- 
mental Egyptology was more rampant than it is now, too 
much time and money were spent in the endeavour to 
bring to light “ proofs” of the truth of the Bible narra- 
tive which could not exisf, and in twisting evidence to 
suit the fancies of enthusiastic dtletianti, We admit 
that in the Delta these things are “ in the air,” for the land 
bf Goshen lieth there, and the sites at which the Israel- 
ites are supposed to have halted must be sought therein, 
and the yam s#ph, or “sea of reeds,” must border it in 
some part ; but in Upper Egypt we are face to face with 
the mighty moments of some of the best periods of 
Egyptian art and sculpture, and we are free from the 
influence of the heter@geneous mixture of peoples in the 
Delta, and in th%® everlastin hills which fringe the 
banks of old Nile we have the remfins of a nation Which 
gould boast of a hoary aatiquity, even before Joseph 
came into Egypt. „The spot chosen for the new scene 
of labou by the’ Egypt Exploration -¥und is Beni 
Hasan, probably better knowre™®™s Jebel Beni Hasan, 
which forms a link in the long chain of cliffs which 
bound the eastern side of the Nile valley, and for which 
we may look, £ on the map between Minyeh and Rod®, a 
little more than 150 miles south of Cairo. Here, high 
up in the rock, are hewn two ranges of tombs, which are 
approached by a sloping path, at the top of which is a 
terrace whereon all the largg tombs open. Of the thirty- 


nine tombs at Beni Hasan, twelve are inscribed, and of 


these eight are of governors of the nome wherein they 
are situated ; two are of princes, one is of the son of a 
prince, apd one is of a royal scribe. In one range—the 
northern—are thirteen tombs, and in the southern are 
twenty-six. 
ranges were hewn during the ‘twelfth dynasty, gr atout 
B.C. 25:0. Of the twelve inscribed tombs six may be 
dated with g fair amount of accuracy ; one (No. 14) bears 
the name of Amenemhat I. and another was pfobably 
hewn at the efid of his reign ; No. 2 belongs to the reign 
of Usertgen I., and Nos. 3, 4, and 23 we must place i in 
the reign of Usextsen II. Concerning the remaining 
six, we need pave little doubt as to their age, for the 
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position of spme èf them indicates that *they belang to, 


the period anterior to the reign of Amenemhat I. , 


Considered historicallf, the tombs of Ameni-Amenem- 


hat and Khnemu-hetep are of the greatest importance, 
for they afford us some insight into the life gf high 
officials in those @ays, and incidentally record some 
interesting historic#l facts. In the reigngof Usertsen I. 
Ameni heldethe high rank of hereditary prince, and he 
was chosen by his royal master tq make three expedi- 
tions into Nubia and Ethiopia; on the first occasion he 
accompanied his king ; on the second he set out with the 
royal heir at the head of four hundred men, and brought 
back the appointed tribute ; and on the third, he marched 
at the head of six hundred men. 
istic language this worthy nobleman paints his own 
character, and says: “J wronged not the daughter of a 


. poor man, I oppressed not the widow woman. I was not 


hostile to any farmer, I stood not in the way of the 
cattle-keeper, I levied no men for: my works, there was 
no beggar round about, neither felt any man hunger in 
my days. In the season of famine I ploughed the land 
of the nome, north and south, I saved the life of its 
people, and I provided food, so that tere was no 
man hungry therein. I gave to the widow the same as 
to the married woman, and in this respect I treated the 
younger as the eldest son. When, in after years, there 
were abundant Niles, and wheat and barley were plenti- 
ful, I did not claim payment for what I had given in the 
previous years.” The most interesting text in the book, 
however, is that in which Khnemu-hetep, a feudal chief, 
records the chief events of his life, and the high services 
which he had rendered to his king. He was the son of 
Nekhera, and of the daughter of a princess called Baket, 
and he held the office of governor of the Arabian 
desert, and wfched priest of Horus and Pakhet ; the king, 
Amenemhat II., granted unto him the inherffance of his 
father and mother in Menat®Khufu, and his’ propertyelhy 
on each bank of an arm of the Nile,*or of that river 
itself. As a landowner, he gaye great attention to the 
adjustment of the boundaries of each city, in the nome, 
and his fair and upright dealing in this respect gained 
him great favour in the sight of all men. The king pm- 
moted him over the heads of all his nobles, and con- 
ferred favour after favour upon him; his sons, Necht 
and Khnemu-hetep, who had been Porn to him by the, 
lady Khati, were each raised to the rank of Smer uat. 
Following the. example of his father Nekhera, the 
soil of Sebak-dnkh, who from his earliest child- 
hood had*held the highest place in the king’s 
favour, Amenemhat built a tomb, upon. which are his 
own name, and that of his father, and it is @o the in- 
scription which he caused to be engraved upon it, under 
the direction of the architect Baget, that we owe our 


| knowledge of the life and fimes of this trusted official. 
Speaking broadly, it may be said that both 


The hieroglyphic text of the ifscription has been pub- 
lished several times, "but Mr. N ewberry has succeedeg 
in correcting several errogs, one Of the gost ¿mportant 
being in line 12., There is no doubt, that this edition 
of the text is the best hitherto hyblished. . But hiero- 
glyphic texts are, in the main, only useful for ad acces 
gists, and they form, after all, bua wer} small part o 


the book, which owes its chief attragion to. .the large © 


ntimper of beautiful plates which afe in it. 
e ` 
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‘ind depicted represenfatiohs of all the chief scenes 


‘which are found in the fiest fourteen of the tombs that 


form the subject of the part before us, and it would be 
difficult to speak too highly of theis excellence. The 


reader who has seen the originals will have them brought® 


again wividly before his mind, and he who has not seen 
them may rest content that hegh fias under his eyes 
faithful copie’ of the -paintings reproduced in soft and 
pleasing tints. The subjects for the coloufed plates are 
well chosen, and wə believe that they will be generally 
admired, Altogether, the life of what we might describe 
as an “ Egyptian feudal baron,” enjoying high favour 
with the king, is most thoroughly depicted ; *the periodic 


f 


‘war waged against the blacks in the gold-produc ing 


countries, the chase, to keep the body sound and the 
limbs supple, and the keen personal superintendence of 
all agricultural operations, whereby the evil results of 
“ absentee landlordism ” was done away with, filled the 
life of these old lords of the soil, who fondly hoped to 
live in the next world as they lived in this. When we 
consider th$ state and luxury in which they lived, 
anl the large households which they maintained, it is 
not difficult to understand why Egypt was always an 
object of plunder by neighbouring nations. 

Before we end our brief notice of this most interesting 
book, we must call attention to the hideous system of 
transliteration which has been adopted throughout ; but 
we are wrong in calling it “transliteration,” for that is 
intended to help the poor reader, who is not an expert, 
how to pronounce; but this is not, and is only meant 
to indicate what Mr. Griffith imagines to be the proper 
way of representing Egyptian characters in English 
letters. Studies in systems of transliterations are excel- 
lent gymnastics for experts, but the non-expert resents 
the constant changes which are being thrust upon 
him; and.no surer plan of alienating the interest of the 
general pubjic can be found than:that of setting out in 
a‘work which js paid for by the general public, and is 
meant for all readers, a system representing hieroglyphics 
in English letters, whioh is both unnecessary and diffi- 
cult; moreover, we submit that the transliteration which 
Birch and Lepsius formulated is easy,.and at the same 
fime sufficiently correct for all practical purposes. 


A NATURE LOVERS CORRESPONDENCE. 


Letters to Marco. By George D. Leslie, author of “Our 
River.” (London: Macmillan and Co., 1893. $ 
R. LESLIE has published a good book with an un- 
romising title. It contains thirty-seven letters 
written to an old friend, H. Stacy Marks, R.A. The first 
of these is dated October 4, 1885; the last, March 6, 
1893. ° 
„Both the author and hie friend have attained to 
eminence as painters, but there ss no word in the book 


è which alludes to their professional careers ; aud. but for 


an occasional grumble t®at a picture is not going 
smoothly, no one would guess that the mene were 
written from one afist to another. 

The interest of the correspondence centres upon 
mutual associattons connected with the banks of the 
` Thames, wheresthey wandered together in days g gong by, 
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observing nature,*sketching| her, ard nourjshing their 
youth with aspirations, many, of which they have lived 
to realise. ® 

That was in very early days, when name and fame 
were still behind the clouds of mornéng, and when they 
used to leave London annually with the expressed in-° 
tention of “improving the quality of the British kit- 
cat,” which was still in an unregenerate condition. 

As the interest of an artist’s career lies iw his struggles, 
and as the annals of success! make commonplace read- 
ing, we can be grateful that all allusion to professional 
matters has been left out, though we might have *been 
glad to have more artistic observations, such as that of 
the black rook flying away with a golden walnut in his 
mouth. 

One palpable realised ambition if the pretty property 
which Mr. Leslie has bought) at Wallingford, from which 
he writes to his old. friend, describing the condition of 
their &ld haunts, and chatting in a desultory way about. 
nature in general. 

As Mr. Marks is an ornighologist, there is a great deal 
about birds. He observes their ways, and describes the 
kingfisher hovering over the water, the terns hawking on 
the shallows, and the poor swallow? duringea frost 
cuddling up together to keep warm ; and what is a great 
comfort, he kills nothing. He is not a sportsman, and not 
being a naturalist he does npt want specimens for dis- 
section; he merely observes with loving watchfulness ; 
in hard winters he scatters food to mitigate the lot of 
his feathered friends, and it is absolute grief to him when 
his children bring a poor fledgling which they have cap- 
tured. This is the great charm of his book, which 
probably adds little or nothing to our knowledge of 
natural history; indeed, its method Js the reverse of 
scientific, and its originality consists in the pérsistent 
way in which the author discegns human attributes in 
birds. They are tohim a dittle pęaple, whose customs 
ang ways of thinking he studies attentively. The robin 
comes to him tosing a “ conciliating song,” the blackbird 
is “proud, vain, and impudenty” and the sparrow ès 
“bold, but he kawa that neve anly tolerated ”. and 
these thing$ are evidently not stated with any conscious 
or Intentional metaphor, but in perfect good faith. The 
author, in fact, is an amiablee enthusiast, who loves 
nature with his whole soul ; ;|and when the contemplation 
of birds, beasts, flowers, anid-fruit has wowed him up to 
a state of enthusiasm, rushes jome and writes to his 
friend to tell him what he thinks about them. | 

We do not feel in a position to dispute the theories 
which he occasionally profounds, such as that the young 
shoots on a hedge are kept in their place and supported by 
cobwebs, that darkness is favourable to the growth of 
plants and babies; on all these matters he speaks with 
more authorlty than we can|pretend to. All We. can ven- 
ture to say is, that “si non é vero e ben trovato”; and 
his theory of darkness seems to explain the unfolding of 
a syCimore shoot, though he gives no instance of its 
operation in the case of the young of the human species. 

The contemplation of all things in nature—birds, beasts, 
and fishes, reptiles, insects} and molluscs, inflames Mr. 
Leslie to a rapture of affection ; afi when the tison him, 
he can find extenuation even for snails and sparrows, 
whereby he soars into a lofty and rarified region of 
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charity and benevolénce, into which we find it impossible | idea of the arrangement of the apparatus employed. At 


to follow him. ‘ 
* There are many amusing descriptions and playful pas- 
sages scattered through the book, such as the friendship 
of the donkey and tHe dirty drake who daslik@d cold water; 
and the droppings of the reindeer, which the author spread 
i é er 
round his Iceland poppies because he thought it might 
amuse them; and it is also very pleasant reading on 
account of its*evident sincfrity and absence of affecta- 
tion, of which the following*is a fair example. 

Thg author describes the sails in his garden: “the 
common ‘tabbies,”” he says, “have already begun 
to hibernate, but the bushes are covered with a 
small flat kind.” A less conscientious and more 
pretentious writer would inevitably have made a shot 
at their generic and specific names, and given us the 
words “ Helix aspersa” and “Helix nemoralis” in 
brackets ; but Mr. Leslie very wisely makes no preten- 
sions to be considered a naturalist, though he knows more 
of the aspect of organic life than many an authority on 
comparative anatomy ; his kn®wledge is hat of Götz von 
Berlichingen, who 4 knew every pass, pathway, and ford 
about the place, before he knew the name of village, 
castle, of river,” and he seems thoroughly to sympathise 
with the sentiments of Shakespeare’s “ Biron ” :— 

These earthly godfathers of heav’n’s lights 
That give a name to every fixed star, 
Have no more profit of their shining nights 
Than those that walk and wot not what they are. 

° The accuracy of Mr. Leslie’s observation is shown by the 
illustrations which he has sc&ttered through the volume; 
some of these are extremely beautiful, such as the 
“ Bird’s-eye View of a Swallow,” “The Fruit of Rosa 
Rugosa,” and “ Bight of Starlings and Rooks,” as is also 
the frontispiece, representing his house at Wallingford. 

This book we can comfidently recommend for its tonic 
properties. To thé reat world of men and women given 
over to satiety and boredom ft c@nnot but be salutary, 
by pointing out what a world of enjoyment, what a peace- 
A and engrossing occupation for leigure, lies open to all 
of us, outgide our oWn doors, and the only price we have 

to pay for it is to take the troublamso use our eyes. 





OUR BOOK SHELF. ° 


© 
A Text-book*of Heat. The Tutorial Physics, vol. ii 
(Univ. Corr. Coll. ‘gutorial Series.) By R. Wallace 
Stewart. (London: W. B. Clive, 1893.) , 


NoT long ago we had occasion to say a few words 
about the books which hafe appeared from the pen 
of this author, and we then stated our belief in him 
as a writer whose clearness of explanation and concise- 
ness of language would render him popular among 
students pf physics. In the volume now before us, 
which is devoted simply to the one branch of this large 
subject of physics—heat—-we may again apply the same 
remarks to the treatment of the subject, the aor 
stating with all clearness and necessary accuracy the 
various laws,and showing their practical application by 
means of appropriate examples. In the descriptions 
of the experiments, as, for ifistance, in those for® deter- 
mining the absolute expansion of mercury, the object of 
the experisnent in qu€stion, the end to be obtained, and 
the d@iffer€nt means of attaining it, are especially emphas- 
ised, and the diagrams aid the reader in grasping a clear 
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the end of @ach chapter, under the heading “ cabcula- 
tions,” are brought together all the formulated expyes- 
sions of the laws ,deducéll in#the one preceding—a very 

euseful arrangement for a short revision of the subject. 
The concluding chapter deals with the application of 
graphic methods tq the results of experiment, afd this 
part of the subject igene of great importance, although 
generally omitted in text-books. The work, as will have 
been notieed from the heading, is published in the Tutorial 
Series, and is a most useful addition to it. 4 


The dndustries of Animals. By Frédéric Houssay. 
(London: Walter Scott, Ltd., 1893.) 


Tuis—the twenty-third volume of the Contemporary 
Science Series—is an English edition of a good book. It 
is not merely a translation, but a revised and enlarged 
edition, to which numeroys bibliographical references 
have been added. By this addition the work has gained 
considerably in value; for such references are not only 
useful to the sttfdent who desires to increase his, know- 
ledge of any matter broached in the book, but they also 
furnish a means of estimating the weight of the many 
stories of animal intelligence and instinct centatned in it. 
The first chapters of the book deal with th8se industries 
of animals of which the object is the search for pey. 
These industries are necessarily connectedgwith protec- 
tive effects providing for the immediate safety of the 
individual. A number of examples are then given, to 
show that “social species unite for the common security 
the forces and effects which they can derive from their 
own organs.” The art among animals of collecting pro- 
visions, of domesticating and exploiting flocks, and of 
reducing their fellows to slavery, is well described, and, 
finally, the series of modifications which the dwelling 
undergoes is investigated. : 

Except in one or two places, the tfanslation reads 
very, well. Forty-four figures.illustrate the text, most of 
them adapted from that great repository of facts in natural 
history—Brehm’s 7hzer/eben. Altogether the book is 
very pleasant reading, and it contains a large amount of 
matter of interest to all students of animal skill and 


intelligence. 
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LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himselfyresponsible for opinions ex- 
pressed by his cor®spondents, Neither can he undertake 
to return, or to correspond with the writers of, rejecied 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communicateons. | 


u Blame,” a 


IN NATURE for November 23, p. 86, under this title, there® 


appears an account. of a lecture delivered by Prof. Smithells to 
the British Association on September 15, in which he brings 
Dero the Association those fascinating experiments with which 
his name haselately become identifed. The apparatus by means 
of which Prof, Smithells draws the “‘inner cone” of a flame 
away from the ‘outer cone,” and which he describes as av 
appliance for dissecting the flame, or the cone-separating appara- 
tus, is now quite familiar to most. By means of it a regulated 
stream of airis admitted along with the burning gas, until a 
portion of the flame recedes down the tube, and is Srrested in its 
downward movement at the top gf an inner tube, where the 
issuing gases are gnoving,upwards at a slightly greater rate. 

In all cases Prof. Smithells calls this descending flame thg 
inner cone, and regards the remnant ofthe flame that remains at 
the top as the onzer cone, It Mould appear tefaqjlovw, therefore, 
that if, by means of the ‘‘cone-separator,” a flame can be so 
dissected, it must have originally conSigted of two cones. 

Prof. Smithell describes the flames of hydrogen and of car- 


bon monoxide as being of the simplest consgruction ; it beine 


out of the question that any complications tan arise in the coni- 


bustion of hydrogen to water, and of *cgrbon monoxide tu 
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carbon dioxide., These flames are thereforg described by him as 
- being ‘‘simply a hollow conieal sheath of prettwuniform char- 


acter,” > This is undoubtedly a true description; neither of 
these flames presents the app@pran@e of double-coned structure 
which is seen in such flames as cyanogefi, carbon disulphide, 
ammonia, and others ; and it is hardly possible that in a hydro- 
gen orecarbon monoxide flame there can be two distinct areas 
or cones in which different chemical Processes are going on. 
It occurred to me that it might throw%eme light upon the real 
value of this cone-separating apparatus as an, appliance for 
dissecting flames, to try its effect upon the single-cohed flames 
of carbon mongxide agd of hydrogen. When air was cautiously 
admitted into these gases, as they burned at the top of the tube, 
I found that the flame travelled quickly right down the tube, 
and did not stop at the narrower tube when the upward rate of 
movement was greater, and did not appear to leav€ any remnant 
at the top of the wider tube. I have no doubt but that Prof. 
Smithells fas made this experiment, and with a similar result. 

I have found, however, that by a slight modification of the 
apparatus, it is quite easy to drag down an inner flame from 
either the flame of carbon monoxide or of hydrogen. In order 
to do this, all that is necessary is to provide phe top of the inner 
and narrower tube with a cap made of fine wire gauze, either 
copper or platinum. When this small addition to the original 
apparatus is made, and the experiment with carbon monoxide is 
repeated, ‘it vill be seen that as air is gradually introduced a 
portion of the®fame descends the tube and sits quietly upon the 
wife gauze, and, in spite of the flame-extinguishing power of 
the carbon djoxidegit there generates, a remnant of the original 
flame remains feebly burning at the.top. Inthe case of hydrogen 
a similar result is obtained, a portion of the lame descending to 
the gauze, where it.burns with a pale blueish flame, while 
the remnant burns freely at the top. These experiments show 
that whatever is the structure of the flame, a part of it can be 
torn away from the rest by the regulated introduction of air: 
that in order to divide a flame by this method it is of a neces- 
sary condition that the flame should consist of more than one 
“cone,” or, in other. words, that there should be two distinct 
areas of combustion. If, therefore, a ‘‘simple” flame like 
that of hydrogensconsisting of a single cone of uniform character, 
can be divided, the fact that other and more complex flames can 
also be so divided, does not seem to throw much light upon their 
structure, As soon as sufficient air has been admitted into a 
flame, of whatever burning gas, to produce a certain volume of 
van explosive mixture’ whose rate of explosion ‘exceeds the rate of 
‘efflux of thee@gases, that exploding mixture will become detached 
from the remgjpder of the burnjpg gas, and travel back down the 
tile. In the case of hydrogen, where a very wide margin exists 
within which mixtures ef this gas and air are rapidly explosive, 
the admission of a very small quantity-of air is sufficent to form 
such a mixture, and so dr@y down a comparatively small por- 
tion of the entire flame. Ia the space between these two flames 
there can only be water vapour as the “product of combustion, 
‘qhmospheric nitrogen, and the excess of hydrogen. The lower 
flame is a'burning mixture of air and, hydrogen in which an ex- 
cess of air isstaking part in.the combustion, and represents a 
condition of things certainly not far removed from, if not iden- 
tical with, the old phenomenon of air burning in hydrogen. It 
is difficult to see in what. way the separation of other flames 
différs from this.. 

I have no doubt that everyone who has read the account of 
Prof. Smithell’s lecture will have been struck, as Dr. Armstrong 
was, with the manner in which the classical researches of Dr. 
Frankland are brushed ‘aside, and the difficult question as to 
the true .causes of the luminosity of flame is settled by an 
appeal tothe “ opinion of the majority.” 

Without touching:the question as to whether or not solid 
carbon is actually precipitated during the decompositions that 
are going ormin a coal-gas flame, the recent experiments of Prof. 
Lewes leave no room for dgubt that the first stage in the process 
of decomposition and condensation ihat goeson, is the produc- 

ion of acetylene, which is formed,during the passage of the gas 
through the inner dark @rea of the flame, where no combustion 
is going of ; tha isto say, wh@re the hydrocarbons are being 
simply strongly. heated, but are not burning. This fact seems 
to have an interesting gefring upon some of the peculiarities ex- 
hibited by the well-known flame of air burning in an atmosphere 


eof coal-gas. In this flame.the.air is in the inside, and the hydro- 


carbons upon the diitside; it is in effect am ordinary coal-gas 

flame turned insidapnt.. The formation of acetylene, instead of 
ad 
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taking place within’ the flame, as in the usual conditions, in 
which case it has to pass through the heated area where it is 
further decomposed with prabably the precipitation of carbon, 
is now produced upon the outer surface oreperiphery of the 
flame ; it therefore largely escapes combustion or decomposi-_ 
tion, and passeg Pato the coal-gas atmosphere with which the 
flame is enveloped. Hence the flame is non-luminous, and. 
hence also this constitutes the ready method for obtaining large: 
quantities of acetylene first devised by Prof. McLeod. lam 
not aware that it has ever been noticed that during the combus- 
tion of this non-luminous flamg there are pypduced, besides ` 
acetylene, other hydrocarbons of much greater density. That: 
this is so is evident from the fatt that when the flame has been” 
allowed to continue burning, for a length of time, the glass 
vessel in which it is gaani becomes coated with a Brown 
tarry flm. This non-luminous flame of air burning in coal-gas ` 
can be rendered luminous by a simple device. If the vessel 
employed in which to burn it be an ordinary bulb-shaped.- 
paraffin lamp chimney, it will be seen that when the flame is in 
the middle and wide portion of the chimMey it is non-luminous ; 
if, however, it be thrust up into the narrow part, it at once’ 
shows signs of luminosity: the acetylene under these ‘circum- 
stances is reflected back into the flame, which, aided no doubt 
by the Padiated heat from the glass, causes the luminosity. Tf. 
the supply of air be regulated, the flame may be caused to curl 
over upon itself, whereby very beautiful vortices are obtained, 
in which Heumagn’s floating® particles are well. seen, ‘Phere: 
is an old experiment in which two flames of air in coal- 
gas are placed side by side, and so arranged that at will they 
can be caused just to impinge upon each osher, At ghe point 
where they touch a small luminous area is seen to appear, the 
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I aM unable to. understand how Prof, Smithells can in any 
way suppose, that I either have; .or' possibly could, cast any im- 
putation on his honesty, ‘‘ scientific” or otherwise ; and I fai} 
also to understand what has given rise to the impression, unless 
it be that the opening sentence Æ my letter—which I intended: 
should convey a compliment—has been turned round and a. 
meaning given to it which I never contemplated, and which it 
cannot fairly be made to bear. ` . ` 

I have always regarded NATURE as a joufffal which igwilling: 
to afford a fair field for the consideration ot scientific problems, 
but the last place in which to raise, Jet alone discuss, personal 
questions, By publishing his lecture in NATURE, Prof. Smithells 
directly challenged criticism, and the only*obgect and intention of 
my J@tter was to challenge thé validity of certain of his arguments. 
That he should have taken the view he has, is to me a matter of 
deep regret. He has now statefi his ppsition very clearly, anè 
the passage that he ehas been good engugh to quote from my’ 
letter to Sir G G. Stokes sufficiently defines mine, -eI fear that: 
we must agree still to digg; evidently we look at these matters. 
from very dissimilar standpoints. 

HENRY E., ARMSTRONG. 


& i , 
The Postal Transmission of Natural Histary Specimens. 


AT page 100, anie, you reproduce agcircular letter, sent out by 
the Academy of Natural Sciences of Philadelphia,.on ‘this 
subject, the object of which is the very laudable one of estab- 
lishing an international rate, of postage for natural history 
specimens, based on that charged for dona fide trade patterns 
and samples. It is therein stated that the United States Post 
Office Department recently propused to the countries comprised 
within the Postal Union a modification of the rates in favour of 


a charge so based, but that the Governments of: veny many of 


them declined to consider the proposal, and in the list there 
given Great Britain is included. No precise date for this refusal 


„on the part of the British postal authorities is given, but presum- 


alfy thg date is not precisely recent. Early in 1891, several of 
our Natural History Societies agreed to approach the British 
postal authorities on this point, and a letter was addressed to: 
the Segretary of the Post ‘Office (the late Sir S. A? Blackwood) 
by Lord Walsingham, on March 18, 1891. A‘ reply (which I 
have before me) to that letter, from Sir $. A. Blatkwood, is dated 
April 13, 1891, and is’ published in fhe Proceedisgs of the: 
Entomological Society of‘ London, 1891, p: 14 (anf prdbably 
elsewhere). An extract fromthe letter is to this etfect :—~ Your 
. . 
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s ; 
lordship will no doubt be glad to learn that so far as this De- 
partment is concerned, scientific gpecimens sent by sample post, 
and addressed ta places abroad, will not be stopped in future ; 
but I must state that this Department cannot guarantee the 
delivery of such spegimens abroad, inasmuch „as they do not 
+ come within the definigion of sample packets as prescribed by 
the Postal Union.” J may add that within the last month I have, 
‘on two occasions, sent specimens abroad by sample post with 
perfectly satisfactory results, , 

All naturalisgs will feel gratgful to the Atademy of Natural 
Sciences of Philadelphia for agitating in this matter. But it is 
to be regretted that the United States Postal Department should, 
in another way, continue to maintain a barrier against cheap 
tran8mission and interchange of" specimens. 
can, in any case, only be used for small packets, but larger 
packages can now be sent to nearly all foreign countries by 
parcel post, the introduction of which was an inestimable boon. 
The United States Government stands almost alone in persist- 
ently -refusing to co®perate in this respect. It is not for 
scientific men to inquire into what contracts that Government 
may have entered into with private carrying companies, or how 
far it may be influenced by hyper-protective susceptibilities ; 
they can only regret the facts, and depl8re the result. © 

Lewisham, December 8. R. MCLACHLAN. 

è © å 
“t Geology in Nubibus.”—Mr. Deeley and Dr. Wallace, 


MR, .DEELEY will not have anything to say to ice conveying 
thrust af a solid body, which has been the sheet anchor of glacial 
geology for many a decade. He also repudiates Dr. Wallace’s 
notion that regelation can in some way act as a compensating 
element when crushing supervenes in ice, and thus enable it 
under crushing pressure to covey thrust. So far so good, 

Mr, Deeley, however, bids me turn to ice acting as a viscous 
body,-a subject on which I have written a great deal in my 

ecent book, which he does not seem to have seen. 

- There are two ways in which we can conceive a viscous body 
flowing on a flat plain: (1) byepure fluid, or what is commonly 
called hydrostatical pressure, in which the upper Jayers move 
up and down, and the lower layers alone have a horizontal 
motign ; (2) by its particles rolling over each other. The former 
depends, of cours®, entirely upon the difference of level of two 
connected parts of the mass under consideration; the latter 
depends upon the slope of the upper susface of the fluid. 

I contend, as Forbes c&ntepded, that in the case of a body so 
slightly fluid as ica "ntotion by hydrostatic pressure is practically 
impossible, The consistency and®mutmal support of theeparts 
prevent the indefinite transmission of pressure ın this way through 

ece, and nowhere have J seen*or heard that in detached masses 
of a glacier cut off at either end by crevagses the ice rises in one 
place, and, sinks in another, or that the walls of these ice rifts or 
the perpendicular ice walls in the arctic and ahtarctic regions 
orin scarped icebergs bulge out ‘Below in the slightest degree, 
as must happen if ice were to move in this method, 


Forbes’ experiments and measurements and patient examina- |. 


tion of the problem proved that ice as a viscous body moves in 
fact by its layers rolling over each other, and that this motion 
is differential, being greatest at the surface and in the middle, 
and least at the base and@sides of a glacier, 

It is quite true that the rate of this motion on a flat plain 
‘would depend theoretically on the slope of the upper surface of 
the ice. It is established by eexperiment, however, that such 
motion is very largely confined to the surface layers, and when we 
approach the nether layers the motion quickly slackens, owing 
to the internal friction and drag of the ice particles, Even on 
inclined beds, glaciers have sometimes been found frozen to the 
ground. *The evidence of a large number of observers is con- 
clusive, that as glaciers reach the level ground, the motion, 
even of their upper layers, -gradually stops. The masses 
of ice that collect on the flat Siberian Tundras do not move at 
all, nor do the thick horizontal ice beds examined bg Dall in 
Alaska, Argument, experiment, and observation are therefore 
entirely against Mr, Deeley, upon whom the burden of proof 
rests. Perhaps he will explaim what are the conditions under 
which he concgives his ice sheets to have been formed, to have 
been maintained, and @ have moved. Mr. Wallace confesses 
that he does not like to face these mechanical issues, which are 
presupposed in‘all his reasoning, This is assuredly building ona 
quicksand, which is not a profitable experiment. He cannot be 
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serious, either in arguing that because I beligva in Charpentier’s 
view that the Alps were forme?ly higher, and conseqtently 
nursed bigger glaciers, I an therefore committed to Ramsay’s 
extravagant notiony repudiated@® by nearly all explorers of 
glaciérs, that the lakes of Geneva and Lucerne were dug out ‘by 
ice. Charpentier’s method, in such a case, would have prompted 
him to first prove the qapacity of ice to do the work, ard most 
people will agree thay én a scientific argument-this method is 
alone fruitful. H. H. HoworrtxH, 
.30 Collipglhmm Place, Earls Court. 
e 


The Viscous Motion of Ice. 


€ 

Is not Sir H. Howorth wrong in assuming that there is no 
transmission of hydrostatic pressure in ice? Certainly Forbes 
was of opinion that such transmission existed, and ws necessary 
to explain the remarkable parallelism between the motion of ice 
and of viscous fluids. It is a duestion of scale. Even a cup of 
treacle will not flatten out indefinitely ; still less will a barrel of 
pitch ; but I havemo doubt a cubic mile of ice would flatten ont, 
but to what extent is a question for calculation, not for dogmatic 
assertion. Unfortunately the first requisite of such calculations 
is wanting, as no determination of the coefficient of viscosity 
exists, Canon Moseley’s experiments are clearl¢ outeof court, 
and in the interesting experiments of Mr. Coutts Trotter in 1883, 
the length of the portion of ice which took part in the sheaYing 
motion is not given. ‘ 

May I add that the paragraph in Sir H. Howorth's letter of 
November 23, in answer to Mr. LaTouche, is distinctly erron- 
eous so far as our limited evidence goes. 

If Sir H. Howorth will draw to scale the observations of 
Prof. Tyndall at the Tacul on the side of the Mer de (Glace, or 
those of Prof. Forbes, given on page 554 of his own book, he 
will see that while the velocity of the ice is greatest at -the 
surface, the viscous yielding or differential motion.is greatest at 
the bottom ; and the curve into which a vertical line in the ice 
is thrown by the motion, is always convex towards the direction 
of motion, is relatively flat above, and strongly curved towards 
the base. Thisis exactly what we should expect on the viscous 
hypothesis, and justifies the application of hydrodynamical 
treatment to- the problem, if-only the necessary: data were to 


hand. 


- 9 The Boltons, S.W. ‘JOHN TENNANT. 
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Chemistry in Spice, ý 


‘Ir may be of interest’ to your rəæaders to know that the idea 
of the arrangement'of atoms in space, which is looked upon as 
quite a modern one, ‘is*clearly put forth by Wollaston in his 
paper entitled ‘On’ Super-Acid and Sub-Acid Salts” (Phil. 
Trans. vol. xcvili. 1808, pp. 96-102). 

He discusses the constitution of the two oxalaté$ of potash ; 
and I make the following extracts, but must refer your feaders 
to the original paper for the full context. ?.,.. “f when our views 
are sufficiently extended, to enable us to reason with precisione 
concerning the proportions of elementary atoms, we shall find 
the arithmetical relation alone will not be sufficient to explain 
their mutual action, and that we shall be obliged to acquire a 
geometrical eonception of their relative arrangement in all the 
three dimensions of solid extension. . .. when the number of 
one set of particles (combined with one particle), exceeds in the 
proportion of four to one, then, on the contrary? a s®ble equili- 
brium may again take place, if the four particles are situated at 
the angles of the four equilateral triangles composing a regular 
tetrahedron. . . . It is perhaps too. much to hope, that the 
geometrical arrangement of primary particles will ever be per- 
fectly known.” Jhus Wollaston’s conception of the combina- 
tion of four particles with another is exactly the same as our 
modern idea of the arrangement of feur monovalent atoms (@r 
groups) in combination with @carbon atom. The game idea is 
also developed somewhat later by Ampére in his ‘‘ Letter to 
Berthollet ” (Annales de Chimie, 90,9%, 43-86, 1814), in which 
he considers the molecules as forming various geometrical figures 
dependent on the number of atoms contained therein. 


+ 
JOHR ĈANNELL CAIN. ° 


The Owens College, Manchester, Decamber I4. 
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THE «MANGUVRING POWERS ` 
‘OF STEAMSHIPS AND THEIR PRACTICAL 
Sa APPLICAT{ONS. 


€ 

[S a recent number of the United Seruice Magazine, I 

wrote an article tracing briefly the history of man- 
ceuvring powers of steamships as asceitained and applied, 
or as assumed and applied, or as omted in application, 
to the purpose#of war and navigation. It was chiefly 
addressed to the Navy as my apology for ctrtain pub- 
lished views the gauses of the loss of the Victoria, 
but it is suggested that a résumé with diagrams would 
interest the readers of NATURE. 





Quite in the early days of steamers it was noticed that 
when they turned under the influence of their helms, 
they took a wider and more regular sweep than 
seamen were accustomed to notice in sailing-ships. 
There was a limit to their powers ; for when a steamer 
had put her helr “hard over,” she had done all she could 
to turn “ sharp,” and ifthe turn was not sharp enough to 
avoid collision, for instance, it inevitably took place 
unless she could check her impetus in time by reversing 
her engines, l 

When steamers began to multiply—I speak of a date 
before 1854-æcollisions with them began to multiply also, 
and it was nea@essary to devise “rules of the road” for 
theit prevention, such as sailing vessels had for genera- 
tions possessed among$t themselves. Admiral Beechey, to 
whom the matter was copfided, could not escape from 
his knowledge of the sweep that steamers made in turning, 
but it did nêt occur to him to make any investigations 
into its nature. He assumed it. Having done so, it did 
not otsw=.to him that the application of his assumption 
could only Benade by diagram to scale. He therefore 
based à proposed law on the assumption that the first 

o° of a ship’s path was a circular arc, but he did not 
specify what its radius might be in terms of the ship’s 
length. I reproduce in Fig. I the fundamental diagram 
of the great “law of port helm” which was set outan 
Clause 296 of the Merchant Shipping Act, 1854, and 
was finally condemned by Parliament in August, 1860. 
The fact was that no steamer ever did, or could, turn on 
the path @epresented, and that the law could not have 
been drawn had the Admiral been aware of the real path, 
and had he applied it by means of diagrams drawn to 
scale. ° e Se is 

When the'single screw, began to supersede the paddle, 


_the tharacteristics of the turn remajned, gut constructive 


difficulties increased the sweep in warships. The late 
Admiral Sir Cooper Kty, being in charge of the Steam 
Reseave at Devonport, carried out investigations—— 
very incomplete in those days—which culminated, 
in 1863, in a series® of experiments with a gunboat, 
girected to ascertain the relations between helm-angle, 
*area of rudder, &nd@thg length and duration in time, of 
It was 
stil] assumed that theepath was circular from first tojast, 
Ld 
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and the results as to helm-angle are shown in Fig. 
2. The “diameter” of an agsumed “turning circle” was 
the compargtive space-measurement employed. Fhe 
result of the experiments was the introduction of the 
“balanced rudge?” into the Navy. œ 

Our first ironclad, the Warrior, had been more than a 
year at sea when these experiments were made. She 
was 380 feet long, much longer than any other man-of- 
war, except her sister, the Black Prince, and the time she 
took to turn round, as well a8 the space dhe evidently 
covered, were tremendous. eStill assuming that every 
part of her path in turning was circular, means were 
devised to measure its “di@meter,” which was foung to 
be six times her length, or 760 vards ; while, at 12 knots, 
it took her 7m. 46s. to turn completely round. Every- 
one was much impressed, but the smallness of the helm- 
angle—22°, due to want of power to move the rudder over 
-—-was much less noticed than the length of the ship ; and 
the fact bore remarkable fruit. 

Great changes of thought on the subject of manceuvring | 
occurreg both at hom@and abroad. Everywhere the idea 
of the circular arc was accepted ; no means had been in- 
vented for discovering the form of the path, and it was. 
not sufficiently plain that onẹy the first 180° of the turn 
was of any importarice, and that knowledge of the nature 
of the path for the first 90° was the most important of all. 
Abroad, the idea of the circular arc wasemade the sub- 
structure of vast and embracing theories. Admiral 
Boutakov, of the Russian Navy, based a complete system 
of tactics on the diagram reproduced in Fig. 3, which he 
called“ tangential arcs.” It maybe seen that the path from: 
S to S’ does really embrace the whole question of helm- 
manœuvres. But no ship beginning to turn at N, and 
turning back again, could ever, by any possibility, reach 
Ww, ors’. The assumptions were entirely apart from the? 
facts. At home, we contented ourselves with ordering 
that the time any warship took to turn half-round, and 
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A B = 534 feet 18° of helm. A D = 238 feet 40° of helm. 
A C = 318 feet 30° of helm. A E = a16 feet 45° of helm. 
Ngts.—The ship is drawn on twice the scale of the rest of the diagram. 


e Fic. 2.—Seale, } inch == treo feet. 


eo 
completely round, at named@peeds, should be recorded,. 
and that the “diameter” of her “tuning circle,” 
measured in any way that seemed Suitable, shoald at the 
same time be ascertained. No advance in th® matter 
could be arrived at by any single experiment of this kind, 
but I found in later years that a great fung of knowledge. 
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day buried, which could be dug up when numbers of the 
e experiments were compared® 

Meantime the condemnation of Admiral Beechey’s law 
by Parliament had put those concerngd_ on devising a 
, substitute. Discusgions over the subject? went on from 
August, 1860, to January, 1862, but there is nowhere any 
sign that the manceuvrfhg powers of the ships to be dealt 
with ever came into view at all. A single diagram sur- 
vives, whichgs reproduced in Fig. 4, It is obviously not 
‘to scale, but was intended to show thata movement pro- 
posed to be prescribed for ‘one of the ships would be a 
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dangerous one. It was not noticed that if scale were 
applied to the diagram, it, would show that no possible 
movement on the part of either ship could avoid the 
ainevitable collision. 

The Rules of the Road of 1862 have been continually 
modtfied since} and by some appeal to experiment as 
applied to diagram, the British delegates at the Washing- 
ton Conference in 1889 were able to carry material 
amendments. But the fallacy of the original basis has 
been perhaps moŝt forcibly hrought out by Mr. John 
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Glover before the Statistical Society in 1892. He showed 
that while in the decade 1880-90, all other wrecks alèout 
the coast of England have been reduced from 785 to 353 
annually, the wrecks by collision have increased from 69 
to 72 annually. š : 

The Rules of the Road—not yet superseded by those 
of the Washington Gonference—were, once very carefully 
- attackeg@*by means of experiment and diagram to scale. 
The answer, made by the highest authority at the time, 
avas based on the diagram reproduced in Fig. 5. The 


point was, wh&t action No. 1,when steering at different 
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angles acro%s No. 2’s path, @eught to take to avoid here. 


The diagram is again clearly not to scale; but if scale be 
applied, it is seep that Mo. Bis always so placed that no 
steps taken by her could possibly avoid collision. 

In 1865 I had the honour to be entrusted by the Ad- 
miralty with the task of designing a system of manckuvring 
iron-clad steam a, to supersede that under which 
Nelson had fought his battles, and whiclf still remained 
intact. eI Was enabled, by the kindness of the Admiral 
commanding the Channel Fleet, tg carry out a series of 
experiments, incomplete no doubt, but sufficient for my 
immediate purpose. Thereduction of these experiments 
to scale diagrams became the basis of a system of 
manceuvring which has scarcely been modified, though 
it has been added to, down to the present.day. The 
flaw in it undoubtedly was the enforced asstmption of 
the circular arc, by the want of better methods of mea- 
surement, and the fact that Boutakov’s diagram repre- 
sented general belief. 

The failure t#duly connect helm-angle with the turn- 
ing powers of the Warrzor now began to bear its fruit 
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in a new direction. The present Sir Edward Reed, 
K.C.B., became Chief Constructor of the Navy in 1863. 
Ht was greatly impressed, as everyone then was, with 
the necessity of good manceuvring powers in men-of-war. 
He connected bad manceuvring powers, as everyone 
else then did, with length,and he was not impressed 
more than anyone else was, with the “desfability, of 
systematic experiment to ascertain what manceuvring 
powers really were, and what share different elements 
had in influencing them. Me proceeded, with universal 
commendation, to reconstructethe Navy on the thesis 
that a short sh¢p wasmecessarily a better manœuvrer than 
along ship. His Bellerophon, qnly 300 feet long; w@s 
laid down in 1864, and bès Aercules—still regarded by 
the whole Navy,with affection—only 325° feet long, was 
laid down in 1866. Sir Edwardvas justly proud of the 
manceuvring powers of the Bellerophon, whose “ dia- 
meter” was only 401 yards, as compared with the, 
Warrior's 760. It was not sufficiently noted that the 


smaller space was due in greater* @roportion to the e 


increase of helm-angle, by meaifs of Captain Key’s 
$ 
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balanced rudder,drom 22° in the Wa/vior to 37° in the 
“Bellerophon, than from the decrease in length from 380 
to 360 feet. But it was really gfor want of experiment 
and diagram reduced to scale, that thé error was com- 
mitted of exaggerating the element of length. Asa fact 





No, 2.—Starboard engine stopped, April 20, 188r. 
‘No. 3.—Starboard engine reversed. 
(Wind nearly ahead at start; light), 


No. r.—Both engines ahead. la Revs34° Helm. . 


Fic. ees show effect of Twin Screws. Scale, } inch = roo feet. 


it is but one element out of many. The Zdindurgh, for 
instance, which is 325 feet long, requires a “ diameter ” 
93 yards longer than the Minotaur, which is 400 feet 
ong. 








o ; ‘ 
Fic. 7.—Scale, xé@nch = we feet, 
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The twin-screw begar to make its appearance in the 
early days of Sir E. Reed’s control of our shipbuilding, 
efnd he pushed i#foyward vigorously. Several twin-screw 
battleships were launchd, and others laid*down before he 
j left office in 1870.® Ag the same time steam power was 
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beginning to be applied to the rudders, so that any helm- 
angle provided for, could besobtained at any speed. These 
changes in the elements of manceuvring powers demarftled 
especial study ; and, most of all, some more complete and 
accurate methad°of measurement. AMticipating, I here 
show, in Fig. 6, what these developmtnts came to in the 
case of H.M.S. Thunderer, andehow little modification 
the twin-screw can make in the early part of the turn. 

The invention ofa satisfactory method of measurement 
is due to Mr. Philip Watts, late of the Admiralty, who, in 
the year 1877, applied it to the Zhunderer for purposes 
that had nothing to do with manceuvring. But the experi- 
«nents showed how very far from circular the path really 


| was, and how misleading the idea of a circular path had 


been. Collisions, unaccountable before, were now easily 
accounted for, and a terrible opportunity of bringing the 
new light to bear was offered when, jin 1878, the Bywedl 
Castle ran into and sank the Princess Alice, destroying 
Goo lives. The accident ‘was wholly a question of 
manceuvring. Starting, as it was possible to start, with. 
the asswmption that tRe Princess Alice was legally wrong 
in turning to the left when approaching the Bywell 
Castle, disclosing her movement by exhibiting first 
her red and then her greenelight in front of the latter 
ship, the question remained as to whatwas safe for the 
Lywell Castle todo? She did turn to the right and sink 
her neighbour. Ought seamen to be ins@ructed that the 
movement was a right or a wrong one as an answer to 
the signal received? ‘The diagram which is reproduced 
in Fig. 7, was carefully prepared by putting all the facts 
into line with the best experiments, but it was found im- 
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Fig. 8.—Scale, {inch = roo feet. 
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possible to bring ideas of the manceuvriag powers of 
the ships, and the-causes of the a@cident, togather into 
the discussion. The form of the accident was @ommon, 
and it remains common; but no teaching yet exists 
which might help seamen to avoid it. r ° 
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It was somewhat remarkable that in this same year in 
e the Navy, just, it might be sfid, when the means of fully 
applying the experimental method to fleet manoeuvring 
became available, the tide set strongly against experi- 
. ment. The recommendations for experifhent were cur- 
tailed, and special promptings and means for carrying out 
experiments, which had been usefully employed for four 
years, were withdrawn. The feeling grew that what had 
been done ine 1865 was sufficient for all time; and those 
who were responsible for errors and shortcomings in 
1865, because of the defective means for experiment, found 
themselves met by the stublorn character of their own 


mistakes when they desired to amendthem. The Navy’ 


became too satisfied with the work of 1865, and felt in 
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everything else disposed to trust to the chances and 
judgment of the moment when manceuvring the ships 
in a fleet. What was lost by failure to pursue the 
experimental method was not seen, and when I state 
clearly that if the experimental method could have bgen 
persevered in and developed, we should not have@lost the 
Victoria and Sir George Tryon, my views are scarcely ap- 
prehended by the Navy. I cannot enter upon this matter 
here, though I shall presentl? make a remark on it which 
will then be umderstood. I must conclude my paper by 
setting foeth some of fhe results which have been obtained 
by the experimental method. 

In the first place it seems made out that every im- 
provefnent in*the method of measuring manceuvring 
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Fic. 9.—Scale, 4 inch = 100 feet. 


powers has ehown less appawent variation in themove-. 
ment of ships under given conditions ;, and when, with 
any given method, the ®bs@rvers grow skilled, the ap- 
parent variations of movement become less. The accuracy 
of movement of all ships at speed when turning*is re- 
markable. The cugve traced in Fig. 8 is the ntean of 
three turns of 180° fethe right, made by the Edinburgh, 
at an original speed of twelve knots, ared with a helm- 
angle of e4°#reached, by means of steam steering gear, in 
r1 seconds, The small circles represent the successive 
positions fixed by observation when the turn had reached 
45°, 90°, 135°, and 180°. The figures on each side of the 
trace represent the total revolutions of each screw, and 
the seconds marked denote the time occupied in passing 
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over each “ octant.” The accuracy of the turn is apparent 
to the eye, and while the space measurements in no case 
vary more than 60 feet front the mean, the titne measure- 
ments do not vary more than five seconds from the mean,,. 
and that is outeof a total of 220 seconds. 

To the figure is added a trage of the Edinburgha 
powers of reducing the sizepof her arc ang her gpeed over 
it, by reversing both engines full speed, as Simultaneously 
as possible with the movement ofe the helm. 


Fig. 9 traces a path which is the mean of three turns. 
made by H.M.S. Dreadnought at 10'9 knots speed with. 


32° of helm, where the apparent warPMations in the path 

seem to be greater. But the space wariations here are 

never more than 74 feet from the Mean, while the tipes. 
ad è 
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do not®vary more than eigh®seconds from tfe mean out | experiment, would make each ship turn towards the 
of a otal of 176 seconds. This remarkable precision has | other, X turning to the right, and y turning to theleft;jn e 
been always found. It wa#@eq@fally present in a steam | which case it*would not be possible for the ships to touch 
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Dft. of water. 25*r0 F. a7°q A. 
No. 3—33 Helm. 


May 12, 188r. 
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Fic. 1o.—To show effect of Helm-angle. Scale, $ inch = roo feet. 


pinnace, and the one experiment made with a very light 7 
ship in a high wjnd failed to disclose any difference due ° 
to ditfering directions of the wind.! A 

The traces of the Edinburgh and Dreadnought are v fA 
brought together in order to exhibit the wide differences et Ej e 
that exist in the form of the path described by different AA 
ships in turning. They show how imperative it is that in ZA l 
fleets, at any rate, these differences of form should be @ A 
recognised. w» a . ° o%, 

t the peculiarity of the form of the path remainsnearly m e >» "a 

the same at all helm-amgles, andthis makes the necessary 
equalising of the paths for the purposes of fleet manceuvr- N 0/15 
ing easier. It shows, tod, the fallacy of the 1865 idea— ° 
still preserved*—that ther@ can be a gingle “ evolutionary 


helm-angle” suitable to equalise a large or a small turn. AD mn, = 
are illustrated by Fig. 10, which shows the SY 
effect of vatagd helm on H.M.S. Thunderer. n eg” 
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I have now only to point out how experiment bears on R9 
the question of colfision between ordinary ships at sea. ° 
The ordinary form of approach before collision is given 
in Fig. 11. The law enjoins that Y should keep steadily 
to her path, and that x should “keep out of her way.” 
In order to do so, she has been for something like thirty 
years told that she must decide for herself*whether to 
turn to the left or to the right. Needless to say that as 
she cannog hope to turn “ sharper” than the path marked 
for her, she generally produces collision by turning to the 
left, but she is never explicitly condemned for that act. 

Ships often only discover,one another when so close 
that it cannot be certain which has the power of avoid- 
ing @ollision. Fig. 12 supposes two Edinburghs meeting 
under such conditions, where it if seen that safety can 
alone lie in knowledgesf the general manceuvring powers 
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of ships atid gheir applicatiéh to the particular case, ii . 
k > 
Admiral Beechey’s law would have eaused both these ae Tay e i OE 
ships turn to the right,"and would have made collision i aah ae et aa ies h | xX 
inevitable. The existing law—if it were acted on— intervals of me, whether turning or no I ü 
efould compel * tq keep her course, in which case also ; , ; ° 
eee i i At 12 knots initial speed the interval ts i ° 
collision would be inevftable. The natur4l law, based on re . 
„1 I have by me many s@pres of experiments made with fifteen or ‘we seconds on this scale . 
sixt®n ships and re of all sizes and classes. ` bad Fic. 12.—Scale, ‘288 inches = roo yards. á 
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at all. The rule would evidently apply safely in every 
such casé, unless the ships had nearly equal manceuvring 
powers, and were then so pMced that their turning arcs 
coifcided ; tWo concomitant conditions almost impos- 
sible to exist. Needless to say that the results of 
actual collisions exactly follow the diagram. 

It now remains tò express my general belief as to the 
Victoria. The paths ift turning given of the Edinburgh 
and Dreadnought are those of-two of the ships which 
were preseng on the occasion of he®loss. Whether or 
not they had these traces on board I.do not know. 
There is no mention of such things in the Minutes of the 
Court Martial, and the quegtions and answers never go 
beyond the work of 1865-74. But it4s to me inconceivablé 
that the mistake could have been made had such traces 
been familiar in every ship, and had the late Sir George 
Tryon been supplied with those of all his ships as a 
matter of course. e 

I think that, while blame for this accident has been 
authoritatively and unauthoritatively strongly thrown on 
individuals, it is impossible for anyone realising what I 
have written, to blame any one individual. ° 

P. H. COLOMB. 
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a THE TUNICATE. 


ä FAR down in the depths of the ocean 
The Tunicate’s active and gay ; 
It hasn’t the ghost of a notion 
How cellular tissues decay. 


With a notochord all down its central part, 
It is surely a wee morsel vain ; 
For it knows it possesses a ventral heart, 
° Not to speak of a dorsal brain. 


Then down in the depths of the ocean 
The Tunicate’s lightsome and free ; 
It hasn’t the ghost of a notion 
*. How degenerate old age can be. 


For it must be a pleasing sensation 
That, if othe® resources all fail, 
You- can gfewer come quite to starvation 
If you’ve been endowed with a tail. e 


Then down in the depths of.the ocean | 
_ The Tunicate’s careless ang glad ; 
It hasn’t thé ghost of a notion 
Its instincts all tend l Aakhe bad. 


Till, wearied by youthful diversion, 
It thinks it will rest on a stone. 

It becomes disinclined for exertion. e 
~~/#h ! Tunicate, you are undone ! 


Now, down in the depths ofethe ocean 
That Tunicate’s losing his tail : 

As though he had swallowed a potion, 
His mental resour€es all fail. 


His brain and his nerves they degenerate, 
His notochord meets a like fate ; 

You hardly can class him, at any.rate 
He’s no longer a true vertebrate. 


And down in the depths of the ocean 
He gets him a cellulose frock ; © 
And all just because.of that notion 
Of taking a rest on a rock. l 


And there is a moral®deduction, s 


Whėch Pd like you to cogitate often: 
Don’t we all Rnow of stones where, by suction, 
b + . . æ 
We stick, till our intellects soften ? 


° i ° R.M. 
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THE Crooffian lecture of the Royal Society for 1894 B to bee 
delivered by S$. Ramón y. Cajal, Professor of Histologyeand 
Pathological Anatomy in the Uĝiversity of Madrid. . The sub- 
ject will be ‘*The Minute Structure of the Nervous System,” 
and the date, March r. E 

On February 16 ne te Prof, E. Haeckel celebrates his sixtieth 
birthday, and in honour of the event it is propesed to place his 
marble bust ĉin the Zoological Institute of Jena. - Friends 
and admirers of Haeckel who desiregto support this object, 
should send their subscriptions to Prof. Richard Semon, Jena. 

Miss KLUMPKE, the well-known lady assistant at the Paris. 
Observatory? took the degree of Doctor of Mathematical Science 
at the Sorbonne, on December 14. The subject of her thesis. 
was Saturn’s rings. . 

PROFS. BARNARD AND ASAPH HALL have been awarded the 
Arago Prize for Astronomy by the Paris Academy of Sciences. 

ProF. C. F. MABERY has received a grant of 300 dollars 
from the American Academy of Arts and Sciences, to enable- 
him to carry on his investigations of the American sulphur 
petroleums, ; © .¢ 

THE death is announced of Dr. J. Boehwi, Professor of 
Botany in Vienna University, of Dr. D, A. Brauns, Extra- 
ordinary Professor of Geology in Halle Universivy, and of Dr. 
P. A. Spiro, Professor of Physiology in the University of 
Odessa. 

Ir appears from the will of the late Sir Andrew Clarke that 
he has bequeathed the sum of £500 to the London Hospital 
Medical College, for the foundation of a scholarship. 

AT a special general meeting of the Royal Institution of 
Great Britain, held on Friday last, the following resolution was 
unanimously adopted :—~‘‘ That the members of the Royal In- 
stitution of Great Britain, in special general meeting assembled, 
hereby record their deep regret at the death of Dr. John Tyndall, 
D.C.L., LL.D., F.R.S., who was for forty years connected with 
the institution as lecturer, professor, and honorary professor of 
natural philosophy, and who by his brilliant abilities and 
laborious researches nobly promoted the objects of the institu- 
tion and conspicuously enhanced its reputation, while at,the 
same time he extended scientific truth, and réndered many new 
additions to natural knowledge practically available for the 
service of mankind ; and that the members of the Royal Insti- 
tution further desire to eonvey to Mrs. Tyndall an expression of 
their sincere sympathy and condolence with her in the bereave- 
ment she has sustained in the loss of her gifted and ggan@tished 
husband.” á 

WE learn from the Victorian Natureælist that Baron von. 
Mueller has withdrawn from the directorship of the International ¢ 
Academy for Botanic Geography of Le Mans. 

AFTER remaining dormant throughout historic time the vol- 
cano El Calbgco in the Andes (Lat. 41° 21’ S. Long. 72° 38’ W,)} 
has renewed its activity. Mr. A. E. Nogues described the 
eruption in a communication to the Paris Academy, gn Decem- 
ber 11, Some months ago, columns of vapour began to issue 
from the crater, their escape being accompanied by the usual 
subterranean noises, seismic movements, and electrical phe- 
nomena. This stage was followed by the ejection of scoriæ and 
rock fragments ingsuch lgrge quantities that the surrounding 
woods were burnt up, and the ground raised to a comparatively 
high temperature, At the present time the yolcang is in full 
play. Lava has issugd from the sides of the céne and flewed 
down to the base, forming streams of*molten rock which have 
barred the way of torrents and changed the directions of rivers. 


Se 


This phase of the eruption, however, marks a decline of activity, 


and will in all prébability be followed®by the quiet emission of 
* 


gaseous products, = 
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‘to science. 
-offer to students of natural histo®y are sufficiently obvious. As 


By the generosityeof M.G. Solvay, two igaportant institutes 
‘have been established at Bruss@s, namely, a Univetsity Institute 
of Physiology, and an institute pecial designed for carrying on 
electro-biological researches. In May last M. Solvay presented the 
town with a sum of two hundred thousand francs for the erection 
and equipment of the University building, stipulating only that 
the University should provide courses in physiological chemistry, 
and medical phySics relating to the connection between physio- 
logy and electricity. This condition “was laid dewn with 
the object of g@mproving the instruction at the University, 
and developing the spirit of investigation in the minds of 
‘students, thus giving them the ability to carry on physiological 
researches independently in a special laboratory. dor students 
thus trained, and desiring to apply their knowled,e to research 
‘of a special®*kind, the Solvay Institute has been established. 
At the inauguration of this institute, on December 14, M, Solvay 
delivered an address on the rôle ôf electricity in the phenomena 
of life. He remarked that his conviction was that the pheno- 
mena of life could probably. be explained*by the action of 

physical forces, and that, among these forces, electricity played 

an important part. It was to obtain evidence on this point, 
by the obServaGon and study of facts, that M. Solvay was led 
to feund the institute that bears his name. 


- AN appeal IMs been made for funds to establish a small station 
-at Millport for the study of the marine zoology and botany of the 
Firth of Clyde and West of Scotland generally. It is intended 
to establish in connection with the station a representative col- 
Jection of local. marine fauna and flora, and, should the funds 
permit, to construct tanks for the study of living animals and 
plants: . A. station, on, a limited scale—centred in a small 
wessel called the Ark-—has existed at Millport for some 
years, and has been found exceedingly useful, ‘During 1891 


-and 1892, the Royal Society of London gavea grant of £ 100 for 


the investigation of the.algæ of the Clyde sea area. This work 
was carried on chiefly in the Ark ; the result being that about 
eighty species new to the district were found, and of these be- 
tween twenty, and thirty were new to- ‘Britain, ‘and about six new 
The advantages which a permanent station would 


the scheme has the cordjal approval of many of the Professors 
:at Glasgow: University, and also the support of local naturalists, 
there should be little, difficflty in obtaining the contributions 
required to, inesiige ite: Se, eis . 


_@ ain 1 ftom the Allahabad Pioneer that subscription lists 
will be‘op¥egd imniediately for the Pasteur Institute scheme. 


The Amritsar municipality have sanctioned a donation of 1000 
‘rupees and an annud subscription’ of:s00 tupees. The Gurd- 
saspur municipality had previously promised a donation and an 
annual grant, and among other donations promised are 1000 
‘rupees from Khan Bahadur Barjorjee D. Patel of Quetta. . The 


“Government of India have promised .to give the Services of a 


qualified medical officer to superintend the institution, which 
ds equivalent to an annual donation of at least 12,000 rupees. 
Altogether. the ’ committee will commence_their work under 
most favourable auspices. 


MR. E. "A, MINCHIN, whose election to a Fellow- 
-shig at Merton College, "Oxford, we noted last week, was 
glaced in the first class in the Honour School of Natural 
Science (Animal Morpfiology) in 1890, and has since been a 
Demonstrators if the , Linacre Department of Comparative 
Anatomy. - It is understaod that the examiners sent in a special 
report to Merton Collège, to the effect that all of the eleven 


eecandidates for the Fellowship acquitted themselves with dis- 


tinction, and were, în tle opinion of. the examiners, fully up to 


- the standard required. | 
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THE following appointments have rec@ntly been. made in — 


America :—-Mr. W. S. Aldrich, Professor of Mechanical 
Engineering, West Virginia Davan. 3.Mrn F. F. Almy, 
Professor of Physics, Iowa College ;- Dr. Charles E. Coates, 
Professor of Chepiistry, Louisiana State Uwiversity; Dr. A. J. 
Hopkins, Professor of Chemistry, Westminster College, Pa. ; 
Dr. H. B. Loomis, Assistant Professor of Physics, North- 
western University ; Dr. M. M. Metcalf, Professor of Biology, 
Woman's College of Baltimore ; Mr, A. M. Mugkenfuss, Pro- 
fessor of Chemistry, Millsaps College, Miss. ; Mr. S. L. Powell, 


Professor of Natural Sciences, Newberry College, S.C.3 Dr. 


Hi. L. Russell, Assistant Professor of Bacteriology, University 
of Wisconsin; Dr. J. N. Swan, Professor of Chemistry, Mon- 
mouth College, Illinois. 


In a recent Bulletin the State Board of Health of Michigan 
makes the assertion that the statistics əf sickness indicate a 
connection between atmospheric ozone and influenza. Speaking 
generally, influenza increases' with the proportion of ozone in 
the atmogphere. On the other hand, remittent fever decreases 
as the proportion of ozone increases. 


THE following science lectures will be given at the Royal 
Victoria Hall durirfg January :—Prof. Smithells on “Flame” ; 
Mr, R. W. Frazer on “Life in South Ifidia”; Mr. F. w. 
Rudler on ‘‘ Diamonds” ; and Dr. Waghorneon s: Oug Eyes, 
their merits and failings.” . 


WRITING upon ‘South American Meteorology,” in the 
American Meteorological Journal for December, Prof. W, H. 
Pickering remarks that the Harvard College Observatory has 
four meteorological stations in Peru, all within one hundred 


‘miles of one another. The first is at Mollendo, on the sea coast, 
the second is at La Joya, in the? 


with an altitude of roo feet: 
desert—altitude 4140 feet ; the third is the observatory in the 
Arequipa oasis—altitude 8060 feet; and the fourth is at the 
Ravine Camp upon Mount Chachani—altitude.16,f00 feet. A 
fifth has recently been established, by Prof. S. I. Bailey,” upon 
the.summit of the Misti, at an altitude of 19,200 feet. The 
observations made at thése observatorjes will doubtless lead to 
a much more accurate knowledge of the meseprology of Southern 
Peru ghan we at present possess. 


AT the meeting of the Royal Sgciety of New South Wales, on 


November 1, Mr. H. Ç. Russell described a new form of rain” 


fall map. Instead of having different tints to indicate different 


amounts of precipitationamly Russell divides the ‘area over 
which the observations extend into square degrees, and by means 
of large figures printed on each syua®e, shows to the nearest 
quarter of an inch the mean rainfall for that spot. Other smaller 
figures are used to show the number of years th@ observations 
have been made, and the number of stations used to find the 
mean. The map thu? gives a large amount of information 


about the average rainfall of a country, and, at the same time, it” 


shows in a conspicuous mannerglines of equal rainfall and out- 
lines of large areas of heavier rainfall, like the shaded maps ; 
giving, in addition, what the shaded map cannot exhibit, viz. 
the variations in the rainfall of these areas of heavier rain. A 
map of New South Wales was prepared on thig principle 
by Mr. Russell, specially to meet the wants of the. agri- 
culturist ; but after it had been completed, it was found to 
see the requirements of the meteorologist better than any map 
construdted on the shaded plan. 


In Hansa of the oth instant, Captain C. H, Steijn discusses 
the met€orological conditions Which accompanied or preceded 
the slight outbreak of cholera at Hamburg this year, and the 
serious epidemic ‘of 1892. A compari8on of the cusves of the 
temperature of the air and the water of the. Elbe fo? the 


corresponding period of each year shows scarcely any difference, 
= s ° 
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while the lavel of tht river was lower near Hamburg this year. 
It appears from the facts brough t forward, that meteorolgical 
è congitions were in no way connected with the outbreak or 
spread of the disease, and that the cause must be attributed 


entirely to the acobdental contamination of jhe water of thee 


Elbe. e 


AN abstract on the “Occurrence of Amber in Russia,” by 
Fr. Th. Köppen, is published in Petergeann’s Mitteclen gen, 
November 1883, pp. 249-253. The original paper by the same 
author appeared in a Russian publication. Amber is found on 
the .Baltic shores, the south coast of the Gulf of Riga, and in 
turfmoors or ancient gulfs of° Kurland, embedded below thiu 
beds of turf or sea-sand. Farther north, it occurs on the 
shores of the Oesel Island, and even in South Finland. The 
Polish localities along the river Narew are supposed to have 
been those referred tg by Pliny. The most extensive occurrence 
is in the western provinces of Russia, and in different places on 
the banks of the Dneiper. From these facts, the ‘‘ amber- 
formation”? may be said to occurin Vestern Russia; from the 
Baltic to the Black Sea. A recent paper, written by N. Soko- 
low, shows that the lower tertiary deposits of Southern Russia 
extend also throughout this area. Sporadic appearances of 
amber ocqur in the,southern parts of Bessarabia in brown-coal 
strata; they are possibly associated with the amber found in 
Roum@ia. Otlfer Russian localities are the Arctic shores of 
Russia and Siberia, and on the Sea of Okhotsk. A sketch- 
map accompanies the text, showing the distribution of lower 
terliary deposits according to Sokolow, and the most important 
occurrences of amber in Russia. 


LAST- week’s number of Die Natur concludes a series of 
e eleven articles written by A. and S. Ortleb. “The title of the 
series is ‘* Introduction to sgecimen-collecting, geological and 
paleontological.” The early chapters run rapidly through the 
physical and geological history of the development of our earth, 
and point oft the significance of the fossils found in sedimentary 
beds. +A short, systematic description follows of the chief groups 


in the plantand animal kingdoms. „A few of the more inter-. 


esting genera are menti8ned, illustrations are given along with 
the text, and care*i$ taken to bring out the particular epochs 
and localities to which the fossil’repiesentatives belong® This 
admirable contribution to pogular scientific literature will supply 
a want widely felt ameng amateur collectors i in Germany. 


MR. M. CAREY LEA, who recently described a method of 
transforming mechanical woryss@ff& chemical action in the 
American Fournal of Science, has been continuing these inter- 
esting researches, and “¢ gives a description of some further re- 
markable results in the current number of the same jornal. 
Instead of an*enormous simple pressure, he tried shearing stress, 
and obtained more striking and apparent reactions than by the 
former method. In one series of experiments he placed a small 
quantity, a few decigrams, of a metallic salt in a mortar, spread 
it into a thin uniform sheet ‘over the bottom, and rotated the 
pestle with the utmost force that could be exerted. Two of 
three decigrams of chloroaurate of sodium left 1°8 milligram or 
metallic gold. Under the action of the pestle the yellow colour 
of the salt gradually deepened to an olive shade. When water 
was poured on, the undecomposed_ salt dissolved, leaving the 
gold as a delicate purple powder. Half an hour’s trituration 
of half a gram of the salt resulted in the reduction of g'2 mfrms. 
of gold. This reduction represented the conversion of about 
500 gram-eneters work into chemical energy. Since the re- 
action is endothermic, there fs no doubt that the chergy was 
derived from the mechanical power. That the reaction was not 
prgducef by heat was proved by carrying on the operation 
intermittently, when the reaction took place in the same way, 
and ,also by the partial reduction of corrosive sublimate to 
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calomel by a similar operation. “By heat, corrosive sublimafe ® 
. , The samegconclusior?can be drawn from, 


sublimes unagtere 
other reactions. Salts of mercury, platinum, and silver gave 
results analogous tg those fh th@ case of gold. In another series 
of experiments Mr, Carey Lea imbued pure strong paper with 
a solution of the substance, dried it thoroughly, and laid it upon , 
a piece of plate glass.@ Characters were then marked on it with 
the rounded end of atslass rod, using as much pressure as pos- 
sible withoutetearing the paper. Marks were thus immediately 
obtained in the case of potassium ferricyanide, gold and plati- 
num chlorides, mercuric oxide, and many siffer salts. The 
author accounts for the more immediate action of shearing stress 
in effecting, chemical changes by the increased vibration anil 
consequent shattering of the molecules, the action being analogous 


to that brought about when a bow is drawn over a stretched cord. „ 


THE third number of the Physical Review contains a paper, 
by Alexander Macfarlane and G. W. Pierce, on the electric 
strength of solid, liquid, ‘and gaseous dielectrics. In the course 
or a previous research Dr. Macfarlane had found that the 

“ electrical gradient” necessary to force a spark through a thin 
stratum of dielectric diminishes as the thickness i increases, when 
air or other gas is the dielectric, but remaing con%tant ‘when 
turpentine or other insulating liquid is the dielectric. Mr. Stein- 
metz has shown that solid dielectrics, such as paraffined paper, 
behave in the same way as the liquid dielectrics. In order to 
obtain, more trustworthy observations on these points, the 
authors have compared the electrical gradient necessary to break 
down different solid and liquid dielectrics with that required in 
the case of air. For this purpose they employed two discharging 
tables, each table supporting two parallel discs about 4 inches in 
diameter, the connecting rods being joined to the poles of a 
Holtz electrical machine, so as to form two alternative paths for 
the discharge. One of the tables, that used for’the air gap, 
was provided with a micrometer by which the distance between 
the plates could be measured. The sheets of dielectric were. 
placed between the other pair of discs, and the air gap enlarged 
till a spark passed through the solid dielectric. The difference 
of potential required was calculated from the leagth of thé air 
gap, using the results publisheg@ by Macfarlanegand , Steinmetz, 
The equivalent thickness of air is not Propgrtional to the thick- 
ness of the solid or liquid, but increases more rapidly as the 
stratum increases in thickness ; the difference of potential, how- 
ever, required to break down a solid or liquid dielectric is pro- 
portional to the thickness. Thus it appears that while thin 
strata of solid or liquid dielectrics are- equally strong .whatewer 
the thickness, thin strata of gaseous dielectrics gg@W weaker as 
the thickness increases. The authors consider that this difference 
is not due to a surface phenomenon, buf to the greater rarity of 
the gas which allows discharge by convection to be more readily 
setup. ‘They find that for liquids, when the thickness is con- 
sfderable, convection currents are sometimes started, and that 
in this case the discharge takes place at a lower difference uf 
potential. 


Wiedemann'’s Annalen for December contains $ description 
ofa modified form of Thomson quadrant electrometer, which 
has been employed by Herr F. Himstedt. The chief character- 
istics are the employment of*the form of needfe which Lord 
Kelvin uses in his multicellular voltmeter, suspended by a quartz 
fibre. The lowér end of the row of needles carries an insulating 
stem, to which are fixed two small magnets. These magnets fre 
placed with their axes vertical, so that the®earth® magnetism 
has no tendency tô cause rotation qf the needles, and are sur- 
rounded by a thick copper shield, the induced currents in 
which damp the oscillations of the needle. The fibre by whigh 
the needle is suspended is covered wah #thin coat of deposited 


silver, so that it conducts, and thus glows the needle to be æ 
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chargec by means of 80 small aecumulators, one C&irk cell gives 
a deflection of 800 scale divisions on a scale 250 c.m. from the 
instrument, e ° ° 


JusTenow Saxony, of which Chemnitz is the most important 
manufacturing centre, is interested in thg comparisons being 


- made in Switzerland between steam-po@gr plants and electri- 


city gained by ut@ising water. In connection with this subject 
the United States Consul at Chemnitz has recently made the 
following remarkg (Board of Trade Fournal) :—**It used to be 
urged that Switzerland’s water supply, if properly utilised for 
obtaining eléctricity, would reduce very considerably her cost of 
production. Not only has she many streams, but tify fall from 
such heights that even rivers of small volume have great power. 


*. . . Every effort that science could suggest, ingenuity devise, 


or mechanics arrange, was made in different cantons of the little 
Republic to gather electricity by, and transmit it from, her 
rivers and streams. The latest reports show that if Switzerland, 
or any country with streams and climate like hers, is to win her 
way into the world’s markets and take a place in the front ranks, 
it must be by some better method than the use of electricity 
gained and’ trangmitted from rivers and waterfalls.” Electri- 
clansewill doubtless have something to say on this matter. 


ONE of the fastors in the so-called self-purification of river- 
water is regarded by some authorities to consist in the destruction 
and oxidation by bacteria of some at least of the organic material 
present. Prof. Pettenkofer, who has been investigating the con- 
dition of the river Isar, in the vicinity of Munich, is of opinion 
that the green living alga found in this wateralso play no un- 
important part as purifying agents. Prof. Schenck (Central- 
blatt f. Aligem. Gesundheitspflege, 1893), who has been making 
a special study, from this point of view, ‘of the Rhine in the 
neighbourhood of Cologne, mentions that, to his surprise, he 
found comparatively few algæ where most impurities were 
present, the former being apparently crowded out by the large 
masses of bacteria. On the other hand, Prof. Percy Frankland 
has recently stated that, contrary to what might have been 
anticipated, ‘the found a comparatively small number 
of bacteria present in the water of a loch, which 
was So turbid thas it was practically opaque when viewed 
in a glass, by reason of the immense number of algæ present. 
Dr. Schenck’s investigations*were carried out to ascertain if 
the city of Celégne could . With safety glischarge its sewage 
untreated direct into the river, relying upon the processes of 
sufsequent .gelf-purification for the water to regain its normal 
condition. | mass of algæ found was remarkably small, 


being chiefly confined to the shallows along the banks, or to 


those spots where protection was afforded from the rush of the - 


stream ; the varieties, moreover, present were found to vary 
very considerably at different seasons of the year. But according 
to Prof. Schenck, the condition of the river banks in the imme- 
diate vicinity of the site selected for the entry of the Cologne 
sewage is very suitable for the aggregation of masses of ‘bacteria, 
and he magntaias that in conjunction with other factors of 
purification, such as mass of water and rate of flow, &c., a 
rapid and thorough purification of the water may be expected, 
Whatever the general opinion may be of the wisdom of Prof. 
Schenck’s advice, his investigations show that the alleged action 
of green algæ as important water purifiets canifot be accepted 
wfhout reservation, but that in the case of each river or stream 
the nature awd growth of these pl#its must be studied. 


THe first part has been sent to us ofa work entitled Sporozeen 
als Krankheitserreger (Berlin: Friedländer and Sohn, 1893), 
by Dr. Alexis Korgtneff, Professor at the Kiew University, and 
Director of the Zool8gical Laboratory in Villafranca., This 
‘‘ Heft” is devoted eo” ** Untersuchungen über den Parasitis- 
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* charged. With a period of 22 seconds, and when the needle is | mus des Carcinoms,” and is illustrated by four” beautifully 


coloured plates showing the strycture of the tissue in cancerous 
tumours, and the presence of parasites in variousstages of dewe- 
lopment. The large amount of work which has been pub- 
“ished during the att three years since Nils $jöbring’s paper on 
the parasitic nature of this disease appeared, renders a critical 
summary, such as Dr. Korotneff has® written, of: particular in- 
terest. The author admits, however, that personally the num- 
ber of cancerous cases which he has examined iseinsignificant, 
but adds that the greater part of the drawings which have 
appeared in the works of Sudakewitsch, Sawtschenko, Kossin- 
sky, Ruffer, and others n this*subject, which are based upon 
observations made upon hundreds of cases, agree almost entirely 
with his own, and that he therefore considers his experience 
sufficient to justify him in expressing an opinion, not only on 
those cases examined by him, but also {‘ über jede andere 
Krebsgeschwulst.”’ 


THE Calendar of the Imperial University of Japan for the 
year 1892593 has been reecived. 


THE latest volume of the useful Aide-Mémoire Series, edited 
by M. Léauté, and published by MM. Gauthier-Villars, is 
on the ‘‘Choix et Usage des Objectifs Photographiques.” The 
author is Prof, E. Wallon. ' 


We have received a descriptive catalogue of the exhġbits in 
the Anthropological Building of the Chicago Exposition. The 
anthropological laboratories contained three general subdivi- 
sions, viz. physical anthropology, neurology, and psychology. 
Sections were also devoted to growth and development, and to 
the anthropology of North American Indians. 


A STATEMENT has been published of the origin, plan, and 
results of the field and other experiments conducted on the farm 
and in the laboratory -by Sir J. B. Lawes, at Rothamsted, for 
the last fifty years, To the general statement are appended 
lists of the titles of all the published papers dealing With Reth - 
amsted work, with full reference to the journals in which they 
appeared. 


e ` , ‘ 

Mr. S. H. C. HUTCHINSON, the Meteorological Reporter for 
Western India, has sent us a hyief sketch of tife meteorology of 
the Bofhbay Presidency from April, 1892, to March, 1893, in- 
clusive. The year 1892 was one ef barometric minimum, and 
consequently one of excegsive rainfall throughout the whole of 
the Presidency, In some respects the meteorological cenditions 
resembled those of 1878. iy, 


PATHOLOGISTS will welcome the publication of a new ‘‘ De- 
scriptive Catalogue of the Anatomical and Pathological Speci - 
mens@n the Museum of the Royal College of Surgeens of Edin- 
burgh,” vol. i. In this volume the specimens which exemplify 
affections of the skeleton and organs of motion are described, 
A subsequent volume or volumes will include specimens re- 
lating to the alimentary canal, the -respiratory system, &c. 
Mr. C. W. Cathcart, the Conservator of the Museum, deserve s 
the thanks of all members of the, medical profession for his 
useful and carefully compiled work. 


THE Bulletin recently issued by the committee for the execu- 
tion of the photographic star-map, contains Prof. Kapteyn’s 
investigations on the systematic differences between the photo- 
graphic and visual magnitudes in different parts of the sky. M. 
Loewy cofttributes his second memoir on the construction of the 
catalogue founded on the clichés of the star-chart, and M, 
Prosper Plenry describes the wethods of measurement and 
reduction of the c/ichés for the catalogue, adopted at the Paris 
Observatory. e > 


‘A MONOGRAPH of the North American Proctotrypide,” by 
Mr. William H. Ashmead, forms Bulletin No. 45 of the U. S; 
e 


e 
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National Museum. In it is given a systematic destription o 
@ theespecies of the hymenopterous family Proctotrypide found 
north of Mexico ; the genera of the world being also studied and 
described, as an a@d to future students. 
are considered by sme authorities to be closely allied to the 
‘Chalcididze, which they ugsmally follow in catalogues and lists of 
hymenopterous families. Mr. Ashmead considers, however, 
that there is ittie affinity between the fwo, and that such an 
arrangement is unnatural. He thinks that the Proctotrypide 
should be placed at the head “of the Terebrantia, for after the 
rempval of the group Mymatine (which probably forms a 
separate and distinct family allied to the Chalcidides), there 
is no relationship with the Chalcidide. 


THE first volume of ‘‘ Studies from the Physical and Chemical 
Laboratories” of the Owens College has been published, 
and it furnishes evidence of the large number of important 
investigations carried on by the alumni of the College. The 
volume contains thirty papers in all, most of which have been 
reprinted from the Transactions and Proceedings of various 
societies. A paper by Mr. J. A. Harker, "On the Reaction of 
Hydrogen with Chlorine and eOxygen,” has been translated 
from the Aettschrif fiir Physicalische Chemie, and appears in 
English for the first time. Among the papers not previously 
published is one™*On New Forms of Stereometers,” by Mr. 
Haldane Gee and Dr. Harden, and another “‘ On the Duration 
of Chemical Action in the Explosive Combination of Gases,” by 
Dr. Turpin, The council of the Owens College has done a good 
work by collecting and publishing the results of researches 
made in its laboratories during the last few years. 


e In his paper on the ‘Glacial Strize in Somerville,” Mr. 
Upham concludes, from a large series of observations, ‘that 
the currents of the ice-sheet were deflected here from one course 
to another, and even to several successive courses in so short a 
time ethat if allowed no great amount of erosion of the rock 
beneath.” The general motion of the ice-sheet during the period 
ofits maximum thickness was south-squth-east over the Boston 
area, but it was deflectedeastward during the recession of the 
ice. The long et? of the drumlins have also an eastward 
direction, and Mr. Upham finds in thil fact evidence tha they 
were formed wholly during thg time of deflected ‘glacial move- 
ments. ° ‘ 

SINCE «the publication, in 1868, of Pasteur’s classical work, 
‘ Etudes sur le vinaigre,” the o ntributions of importance 
to this subject are those made in this country by Mr. Adrian 
Brown. It is, therefof, interesting to learn that Dr. Lafar 
intends devoting special attention to the whole question of the 
fermentation ef vinegar, and the Centralblatt fir Badteriologie, 
vol. xiii. p. 684, 1893, gpntains his first contribution to, as well 
as a short review of, the existing literature on this important 
subject. In the course of his researches at the Institute for the 
Experimental Investigation of Fermentation Industries near 
Stuttgart, Dr, Lafar obtained a species of yeast which rendered 
beer strongly acid, and on studying its behaviour in other 
alcoholic media it was found to produce vinegar. The various 
observatiens ‘made with this interesting organism are con- 
veniently brought together in a table, and include the determin- 
ation of the amount of vinegar produced, the changes, both in 
taste and smell, induced in the media, the formation of surgace- 
film, &c, In his next communication, Dr. Lafar hopes€o furnish 
more exact particulars of the physiological and bacteriological 
characters of this vinegar-prodwcing yeast. ° 

THE Lllustrated Archeologist for December contains a number 
of very fire illustration. Among the articles is one ‘On the 
Exdavation of a Pictish Tower in Shetland,” by Mr. G. Goudie. 
The author thinks that the remarkable round towers with the 
remains of which theislands of Orkney and Shetland are studded 
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may be assigmed a‘date as far bagk as the cbnfmencement of the 
Christian era, or earlier. Mr. Arthur Elliot writes on ‘' Some 
Old Towers at Ligge,” dhd Bir. J. Romilly Allen, ‘‘On the 
Celtic Brooch, and how it was Worn.” Dr. R. Munro contri- 
butes some notes on flint saws‘and sickles, in which he discusses 
the differences betw@&n Egyptian sickles and the saws found 
in the Polado lake-@welling near Desenzano. He is of the 
opinion {hatethere is little or no evidence that such sickles were 
in use among the prehistoric people of Western Europe, though 
compound saws of the kind discovered®at Polo may be found 
among the désris of prehistoric civilisations beyond that of the 
lake dwellings of Europe. $ 

THE additions to the Zoological Society’s Gardens during 
the past week include a Macaque Monkey (Macacys cynomolgus) | 
from India, presented by Sir F. D, Dixon-Hartland, Bt., M.P, ; 
a Ring-tailed Coati (Vasuaerufa) from South America, pre- 
sented by Mr. Kenelm Chandler; two Arctic Foxes (Canis 
lagopus) from the Arctic Regions, presented by the Duke 
of Hamilton, K.T.; a Red Kangaroo (Macropus rufus) 
from Australia, two Short-toed Eagles (Circætus gallicus) 
European, deposited ; a Moloch Lizard (AZologt hoxyidus) from 
Australia, presented by Mr. John Carter. i . 

IN line four of article ‘* Experiments on Flying ” (NATURE> 
December 14), read 2% instead of 7’, — s 


OUR ASTRONOMICAL COLUMN. 


COLOUR-ABERRATION OF REFRACTING TELESCOPES.—At 
a recent meeting before the Royal Astronomical Society, 
the proceedings of which will be found in the Odservatory 
(No. 208, December), Mr. H. Dennis Taylor read an abstract 
of a paper entitled ‘‘ The Secondary Colour-Aberration of Re- 
fracting Telescopes in Relation to Vision,”swhich had for its 
aim the determination of the detriment to vision, if any, and 
the percentage of light lost for defining purposes, owing to the 
presence of the usual colour-aberrations, In the colour curves 
which the author exhibited, where the wave-lengths and longitu- 
dinal colour-aberrations were represented by the ordinatesand ab- 
scissæ respectively, some remarkable facts were brought to light, 
A comparison with Captain Abney’s curves of the luminous in- 
tensity of the normal solar spettrum gave a mefns of obtaiming 
a rough estimate of the percentage pf light thus lost. The 
following table gives one a rough idea of these losses for different 
objectives in the case of star works 100 representing the whole 
amount of light transmitted :— 


Objective. * Focal length.© Tight lost. 
36-inch Lick Telescope 57 see 27 œ 
24 ,, Refractor 30 42 
I2 5; >i 15 re eek 
6; 3 ee TB 9 
28 ,, Greenwich Refractor... 28 50 


Other conclusions which the author draws from the above inquiry 
mpy be stated as follows :—In large telescopes the light-gathering 
power for star work by no means increases as the square of the 
aperture, the focal length being constant, but a point is reached 
when it increases simply as the aperture. With a given large 
aperture the light-grasping power can be considerably augmented 
by increasing the focal length. In the case of "larg telescopes, 
a smaller telescope of relatively large focal length may actually 
excel in light-grasping power a telescope of larger aperture and 
shorter focal length. In hiseconcluaing remarks Mr. Dennis 
Taylor refers to the increase of size in the images of stars under in- 
creasing ea ; thjs, he says, can be accounted for by the 
photographing of thehaloof wasted light which surrounds the real 
image. If further research corroborates the views above state®, 
there seems to be no doubt th&t there is stilleoom éor improve- 
ment in renderinge our lenses more perfectly achromati® Of 
course the main point in large telestqpes is to have them as 
short as possible, and it is satisfactory to notice the comparative 
smallness of the light lost in the 36-inch Lick instrument. .. 


STARS WITH REMARKABLE SPECTRA. —The present list (Aser. 


Nach. No. 3200) is a continuation of th’tewhich appearedin a * 


prefious number, of the same journal €4str, Nach. No. 31). 
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‘Among some of the more rem@kable spectra maybe mentioned 
thateof R. Coron, which, as Mr. Espin says, is one of the 
‘most puzzling in the heavens. @he%pectrup, he ‘‘ feels pretty 
sure,” is a double one, and that there is a displacement ; at one 
time tHe spectra coincide and the star’s light is continuous, and 
at another they are so displaced as to gjve the appearance of 
bright lines flanked with dark onesg. T. Coron, which 
showed some years ago a nebular spefrum, seems to have 
undergone a change, as Mr. Espin says that it ¢‘is certainly 
not now the case.” 

A remark .of@interes® is that the region bounded by the 
declinations +51° and +56°, and R.A. 10h. 40m. and 1th, 8m. 
contains a large grouping of coloured stars. Out of 108 stars 
above gth mag. there are seventeen which may bg classed as 
orange-red. The region from 8 to e Ursæ is also ‘‘ very rich. 


t HIMMES UND ERDE ” FoR DECEMBER.—In the current 
number. of this journal Prof, Scheiner contributes an inter- 
esting article on the cluster-in Hercules; it is accompanied 
both with early drawings of this fine object as viewed in the 
telescope, and also with the latest photograph. The last- 
mentioned appears, as one would suppose, fs if quite another 
object had been photographed, so different isthe result obtained, 
Dr. Schwahn treats. in a clear manner also of a very difficult 
subject in an artjcle entitled ‘‘ Die Lothabweichungen und das 
Geoid, ° œ 


ANEW VARIABLE, —In Wolsingham Observatory Circular, 
No. 38 (December 14), the Rev. T. E. Espin announces that 
photographs ken with the Compton telescope show that the 
star Espin- Birmingham 57° (R.A. 11h. 39m. 58s, ; Decl. +56° 
23’), Magnitude 9°5, is variable. The star is now 8'5 mag. 
It has a Type IIT. spectrum. 


= _. GEOGRAPHICAL NOTES. 

Dr. F. A. Cook has communicated to the American Geo- 
graphical Sogiety of New York a scheme for the exploration of 
the ‘Antarctic regidas. He proposes to purchase a steam-whaler 
of 300 tons, equip her specially with several large boats, sledges, 
and an outfit similar to that used for Arctic travel, including fifty 
Eskimo dogs. The plan proposed is to steer south from the 
Falklands to Terre Louis Philippe, and enter the ice-barrier 
at the first convenient opening where winter quarters may be 
established and a landing effected. The adjoining land would be 
systematically explored and all gossible scientific observations 
made. The scientific party wil] not exceed twelve or fourteen. 
Dr. Cook has had Some experience in Arctic exploration with 
Lieutenant’ Peary, and Astrup, now with Peary on his second so- 
journ in North Greenland, hfs agreed to accompany him, It 
is proposed thatthe expeditien should be one year in the Ant- 
arctic régions,’ Dr. Cook estimates thé cost of his expedition 
at,£10,000, which he hopes to raise by private subscriptions, 
grants from scientific societies, and by lecturing. While re- 
cognising the’preater advantages to science likely to accrue from 
a national expedition on a large scale, such as that suggested by 


Dr, Murray, we would like well to see Dr. Cook’s party alsoin ` 


the field, which is a wide one, and full of scientific possibilities. 


REUTER’s Agency announces that Mr, and Mrs. Theodore 
Bent and their party left Aden on the 16th inst. for the seaport 
of Makalla, on the south coast of Arabia, whence they will pro- 
ceed to the interior with the object of exploring Hadramant. 


Ausland announces the sudden death, on November 21, in 
VYokohama,® of *the Austrian Consul-General, Gustav von 
Kreitner, who was with Count Szechenyi on his great journey 
in Central Asia as topographer. There his work was of the 
best quality, and made the results of the expedition per- 
manently valuable to cartographers. 

+ 


THE Annales de Geogra hie, a quarterly geegraphical paper 
egited by M.M. Vidal de 1a Blache and Marcel Dubois, which 
has just entered on the commegcement of its third volume, 
has algeady taken the first place amongst French geographical 
journals for the comprehgnsive scope of it$ contents and the 
solid value of the c@ntributions to geography which it 
publishes, as well as for the impartiality of its editorial notes. 

efhe last number 4s particlarly good, containing a coloured map 
of the faunal divisions of*the globe, with a di$cussion by Prof. 


e J. Welsch; an able wéatise on the lakes of the Jura by Dr. A. 
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towards alcohols at moderately elevated temperatures, 
‘found, in fact, that the conclusions arrived at by Prof. William-’ 


[DEcEMpER 21, 1893 


Magnin, “several excellent studies in local geography, an 


epitome of M. Maistre’s great’ journey to the Shari, andjan @ 
£ J y R ° 


account of Mdunt Ararat by M. Chantre. 


-° THE prospectiųe formation ofa ‘‘ buffer-st&te ” between Siam, 


Burma and China, necessitates a more complete survey of the 
region than has hitherto been attempged, and an Anglo-French 
Commission will probably undertake this work at an early date. 


Dr. H. R., MILL ¢ompleted a course of twelve lectures on 
geography applied to commerce, àt the London Institution, on 
Tuesday evening. The lecturese were arranged by the Royal 
Geographical Society as a special educational course, designed 
o meet the wants of merchantseand advanced ‘school-teachgrs. 

he first six lectures took up the scientific hasis of commercial 
geography, showing the relations of mathematical, physical, 
biological, anthropological, and political geography to the special 
subject. The remainder of the course dealt with the commercial 
geography of the larger divisions of the Brjtish Empire, in order 
to enforce the genera] principles in particular cases. The at- 
tendance throughout was satisfactory ; and the same course was 
given on Friday evenings at Birmingham, under the Oxford 
University Extension scl®&me. Mr. Mackinder will commence 
the second course of educational lectures for the Royal Geo- 
graphical Society on January 12, in the hall of the United 
Service Institution, Whitehall, the subject being the relation, of 
geography to. history. 





A NEW PROCESS FOR THE PREPARATION 
i -OF ETHERS. 


A NEW and advantageous general process for the prepara- 
tion of ethers (alkyl oxides), including the most important 
from a technical point of view, ethyl ether, is described by Prof. 
Krafft, of Heidelberg, in the current Berichte, “In the course of 
an investigation of the aromatic derivatives of sulphuric-acid, it 
was observed that there isa complete analogy between the be- e 
haviour of sulphovinic acid and its homologtes on the one hand, 
and the alkyl esters of aromatic sulphonic acids on the other, 
It was 


son in the year 1851, with regard to the processes” involved in 
the formation of ethers from the,esters of sulphuric acid, are 
equally applicable to the alkyl esters of the sulphonic acids. For 
these latter substances décompose in agprecisely similar manner 
to the alkyl sulphuric acids upon warming wijh alchols, an ether 
being the product of the reaction. Thus, fof instance, the re- 
action? between alcohol dnd ethyl sulphuric acid, and between 
alcohol and the ethyl ester of benzene sulphonic acid, run exactly 
parallel, as will be apparent from the equations representing ® 
them— ad e 


HO. SO, OC H; + C,H; QH= HO. S0, OH + CHp O. C,H. 
CoH; SOx OC H; + C,H,OH =E Hs. S03. 0H + CHp. O, CoH 


This new class of reactions of the ‘Sulphonic acids appears 
likely to prove of more than merely theoretical interest, for on 
account of the great stability of these aromatic suéftances, they 
are capable of converting far larger relative quantities of alcohol 
into ether when the reaction is made c@ntinuous than the alkyl 
derivatives of sulphuric acid. Although sulphuric acid is so 
cheap,and the manufacturing process of continuous etherification 
has been rendered as perfect pewhaps as is possible, still oil of 
vitriol is unfortunately prone to decomposition in contact with 
a readily oxidisable substance such as alcohol, becoming re- 
duced to sulphur dioxide which is lost in the gaseous state. 
Moreover, the powerful affinity of oil of vitriol for water, which 
is one of the products in the first stage of the reaction, brings 
about such a dilution after treatment with a considerable quan- 
tity of alcohol, that, it is no longer capable of performing its 
function in the process of etherification, which latter must 
of necessigy be arrested in order that the acid may be replaced. 
Now, the sulphonic acids of the aromatic series, such as benzene 
sulphonic acid, C;,H,;.SO,.OH, are so stable at the femperature 
of reactien with alcohol, that tae latter is only etherified, and 
not in the slightest degree oxidised, doubtless owing to the fact 
that the hydroxyl group present in sulpgovinic acid is replaced 
by the less mobile radicle of the benzene nucleus. Figther,the 
water which gradually accumulates is not yetained by the sul- 
phonic acid, but passes over largely with the ether, from which 
it separates as a distinct layerin the receiver. ° ° 
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This mode of preparation of ethyl ether and its homologues 


from alcohols by means of sulphenic acids may therefore be very | 


adeantageousl ye substituted for the ordinary process now in use, 
It may be carried on in a perfectly continuous manner, employ- 


Ing the same quansity of the sulphonic aci@® fgr weeks, in open® 


vessels and upon anyescale, 


There would appear to be practi- 
cally no limit to the a 


unt of alcohol which any definite 


amount of sulphonie acid is capable of converting into ether. : 


Prof. Krafft has actually followed the progess with benzene sul- 
phonic acid watil one hundred times its weight of alcohol had 
been so converted, and the residual sulphonic acid appeared as 
capable of bringing about the feaction, and as free from products 
of decomposi'ion, as at first. a 

The reaction in the case of benzene fulphonic acid can readil} 


be proved to occur in the two stages indicated in the following 


equations p 


C; Hg SO, OH -+ CoH. OH= C,; Hs. SO, OC H; + H,O > 


C.Hs.SO,,OC,H;, + € Hr. OH =C; H5. S0, OH + CHp. 0.C,H | 


For if the process is arrested at any time and the liquid in 


the distilling vessel is poured, when cool, into water, the ethyl | 


ether of benzene sulphonic acid, CsH;.@0,..0C,H,, immediately 
separates in the form of a difficultly soluble heavy oil, which 
after separation is found to boil at 156° under 15 m.m. pressure, 
which temperature has previously been given by.other observers 
as*the boiling-point of the compound. ° 

The befizene subphonic acid may be replaced by benzene di- 
sulphonic acid, para-toluene sulphonic acid, -naphthalene 
sulphonic acid, & any stable sulphonic acid or its esters. 

As a laboratory or lecture experiment this new process of 
etherification may be easily carried out in the following 
manner :-~The sulphonic acid, about 80-120 grams in quantity, 
is conveniently placed in a strong glass tube, 25~30 centimetres 
high and § centimetres wide, closed at one end, The open end 
is stoppered with a well-fitting ordinary cork bored with three 
holes, through one of which a thermometer is inserted, through 


è another the tube leading to the condenser, and through the 


third the stem of a dropping funnel. The benzene sulphonic 
acid is first melted and then heated to about 135-145° with the 
thermometer in the liquid. Alcohol is then allowed to emerge 
into the het liquid from the dropping funnel, whose stem is 
made toend in a fine opening only about an inch from the 
bottoin of the reaction cylinder. The supply of alcohol is main- 
tained constant at a convenient ratę from a reservoir whose 
delivery tube passes air-®ight through a cork in the neck of the 
dropping funnel.,* esIhe ‘two layers of ether and water then 
rapidly collect in the cooled receiver iato which the tubegof the 
condenser passes, 

The process lends itself equally well to the preparation of 
mixed ethers. For instance, if a mixtuye of methyl and propyl 
alcohol are allowed fo pass through a layer of a sulphonic acid, 
8-naphtifalene sulphonic acid was used in the a&tual experiment 
made, at a temperature of 122 , the product consists largely 
of methyl propyl ether. This mixed ether, which has previously 
been found so difficultto obtain, and which is important as 
being isomeric with ethyl ether, can readily be obtained „pure 
by fractiond@l,distillation of the product, when it is found to 
boil constantly at 37°. Similarly, di-methyland di-propyl ether 
may be readily prepare@from the corresponding alcohols. Iso- 
butyl ether may also be obtained with ease from isobutyl alcohol 
by use of a sulphonic acid, a reaction which it has hitherto not 
been found possible to carry owt by means of sulphuric acid. 

i A, E. TUTTON. 
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THE PROGRESS OF TECHNICAL 
EDUCATION. 


SINCE the passing of the Technical Instruction Acts in 1889 

and 1891, authorising County Councils to devote the finds 
accruing under the local taxation (Customs and Excise Act, 
1890) to educational purposes, considerable progress has been 
made both %s regards the number of authorities who have availed 
themselves of the provisions of the Act, and also in fespect to 
the proper diposal of the funds. From the last report of the 
Nationale Association for the Promotion of Technical and 
Se@onddty Education it appears that out of a total of 126 local 
authorities in England and Wales, 114 are now giving the 
whole, and twelve are giving part of the grant to educational 
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purposes, ad, eStimating the total anforfht distrihated af 
4,750,000, no less than £604,000 is spent to this end. ‘These 
figures show that the wrk of technical instruction is firmly 
established, and it*only needs tő be organised and consolidated to 
become a very important factor in our educational system. 

It seems desirable, now that the scheme has had, sufficient 
time to crystallise ineo shape, to put on record some of the ex- 
periences of Technig] Instruction Committees, ' as set forth in 
reports to various County Councils. By this fheans it is possible 
to give an ifea of the developments which are most likely to end 
in good results. No attempt is made in the following to dis- 
cuss all the reports, for such a course would be beyond the 
limits of this paper. A few reports have been selected, and 
from them extracts have been taken which are likely to be of 
use for fut@re procedure, 

For convenience we begin with the northern counties. The 


Northumberland Committee reports that—‘* The average attend-e 


ance at the science classes was not quite as satisfactory as might 
have been anticipated. ‘It ignotable, moreover, that the centres 
where the altendance was smallest were not always situated in 
sparsely populated districts, On the contrary, in more than one 
fairly populated *district, where educational work of a similar 
character has been carried on for some years, and where a general 
and ready appreciation of the advantages offered might reason- 
ably be expected, the results were disappoinging, , In several 
instances the teachers experienced difficulty o@ account of the 
lack or diversity of the previous training of the students, and it 
is to be hoped that the more general establishment of night 
schools and continuation classes will, in the corffse of time, pre- 
pare the ground for the work of the special technical 
instructors.” 

In thus expressing the need for more schools to prepare the 
ground for technical instruction, the committee shows its good 
sense. Elementary science is the best foundation of a technical 
education, and to attempt toinfuse a knowledge of technicalities 
into the minds of the young mechanics of this country without 
such a preliminary grounding, is to court failure. The action of 
the Department of Science and Art, in withdrawing grants for 
second-class certificates, was taken in order to force the 
Technical Instruction Committees to provide the necessary 
elementary instruction. Unfortunately, however, some com- 
mittees have not yet realised their duty in this matter, so 
between them and the Department many classes in elementary 
science have fallen to the ground. 

One of the greatest needs experienced by Norfhumberland is 
for a good secondary school. To quote the report: ‘‘ The facili- 
ties for secondary education iff Northumberlarid are in ceftain 
parts of the county entirely absent, and where they do exist 
appear to be in many cases inadequate, inefficiently equipped. 
and having no relation to the established agencies for elemen- 
tary and higher education. In,the south-west of the county 
there is no secondary school of any descriptioh, and the lad 
who gains a scholarship has no choice between Newcastle and 
Carlisle. .... OF the schools of a secondary character already 
in existence in the county, in only one or tw cases is there 
any attempt to provide systematic instruction in science, and in 


“no case is there, outside Newcastle, Jabératory accommodation 


for practical work in chemistry or physics.” ° 
This is a very regrettable state of things, and much progress 
cannot be made until it is altered. A good secondary school 
Should be established at every large centre of population. 
There are, ehowever, numerous large districts not so favoured. 
For example, the Technical Instruction Committee of the West 
Riding of Yorkshire, which is without doubt doing as good 
work as any committee in the country, repoits®that in the 
Todmorden district, with a population of over forty thousand, 
the nearest available secondary schools are at Halifax, more than 
twelve miles away, and theregire many districtsein other coun- 
ties far worse off. Clearly a portion of the sums now spent 
in the railway fares of holders of*scholarships would be better 
expended in thf establfshment of secondary schools in the ré- 
quired districts, or by increasing the acholarships to the amoufit 
necessary to cover the cost o maintenance ef thescholar at a 
residential college, The payment of the West Riding®Com- 
mittee for railway fares during the year covered by the last 
report amounted to nearly 44000, of ‘which about 43000 was 
expended under the scholarship scheme. This money woul 
be better spent,in subsidising local gechaical schools, and the® 


committee intends in the future to follas such a course as far ¢ 


as possible. ° 
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¢ It h&s been remarked that%he Department of Science and 
Art eis throwing its responsibility to some extent upon the 
County Councils, The West®Ridng Committee estimates 
that by the withdrawal of grants for apparatus and second-class 
students, an expenditure of morethan 43,500 has been shifted to 
their Yorkshire Council. It is justly cgmplained that ‘‘the 
changes have been carried out without ëp any way considering 
the views of the @ounty Council. It is clearly necessary that 
some distinct understanding should be arrived at ag to the 
spheres to be respectively occupied by County Councils and 
the several Governmen® departments, including the Education 
Department, the Science and Art Department, and the Agri- 
cultural Department, or it may be found that the funds specially 
granted to the County Councils for the purpose gf technical 
instruction are being largely absorbed in carrying out the work 
hitherto devolving upon Government departments.” 

To some éxtent, however, the departments referred to are 
completely justified in their action. Thus, instruction in 
elementary science can very well bè relegated to local authorities, 
and so leave the Department ot Science and Art to foster more 
advanced work. This brings us to another poiat, viz. the system 
of payment by results, Any other system involves the employ- 
ment of a large staff of inspectors, and the question then arises 
as to whether the close inspection required ought to be carried 
on by the Counfy Councils or by Government officials. It is 
the opinion of many directors of technical instruction that a 
Government official is in a better and more independent position 
for doing suche work than a county official. Usually the work 
of inspection done on behalf of most counties is small, In the 
case of the West Riding Committee a number of inspectors have 
been appointed, and the grants made to classes, schools, and 
institutions under its jurisdiction take the form of capitation 
grants, depending, not upon the instruction given, nor upon 
the number and size of the classes at each school or institution, 
but upon the attendance and work of the individual: pupils and 
students. This admirablesystem is certainly worthy of extended 
application. 

The Union of Lancashire and Cheshire Institutes has done 
much to promote primary, secondary, and technical education 
in Lancashire, Cheshire, and North Derbyshire, and to con- 
solidate the various associations that exist in those counties. 
The Union acts as an examining board, and offers special prizes 
and exhibitions for the encouragement of science and art. As 
evidence of the importance of the Union, and the great activity 
shown in the tause of technical and-secondary education, it is 
sufgcient to sayethat 128 institutes are affiliated to it, with a 
mentbership of over 100,000, and upwards of 80,000 students 
attending evening classes? and at the examinations held this year 
10,700 papers were worked. _ These facts are enough to indicate 
that the Union has become an important examining authority in 
Lancashire agd*Cheshire. Tt is satisfactory to know, therefore, 
that the governing council fully recognises the necessity of good 
t@aching and a thorough systematic scheme of education, It is to 


some extent owing to the existence of this Union that Lancashire 


ranks among the counties doing the best educational work. 
Cumberland and Durham are also developing excelent and com- 
prehensive schemes of instruction. 

Passing now to the southern counties, we find that Kent has 
been largely spending its money upon University Extension 
Lectures, Thé following extract from a report of one of the 
lecturers is therefore of interest s- < 

‘ Although the last two years’ experience in Kent must have 
convinced all of the great possibilities of technical education in 
rural distrigts, ygt at present the success is but partial, and the 
results ephemeral, owing to the isolation and want of continuity 
of the various educational ventures in process of trial. To 
achieve real educational results, local classes under local teachers 
should be formed in each village centre. Laboratory accom- 
modgtion of asimple and imexpensive nature should be pro- 
vided, and from time to time acourse ef lectures by an experi- 
eeced lecturer might supplement the local class, and serve to 
arouse general sympathy, intereste and enthusiasm. ` 

“ Most emphatically would I urge, with the whole conviction 
of past experiences, the asolute necessity fòr practical labora- 
tory instruction as a pé#t. of any scheme for the teaching of 
chemistry. To make technical education a real servant to the 


efational weal, arl q sound branch of educational progress, it 


will be necessary to conrfect,.systematise, and’unify the varied 

educational machine®y employed. The successful founding of 

village laboratories and classes, under capable instructors, vill 
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make it possible for a village lagi to place his foot upon the first 
rung of a ladder that will raise him through arban technécal 
institutes or County colleges to the higher levels of scientific 


eand technical instrwetion. ® 
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“ As an extension? lecturer, I feel bannd to confess that, 
standing alone face to face with the problem of technical 
education in rural districts, our prefent system is doomed to 
failure unless supported by an adequate system of local teaching, 
and, as a student of science, I feel convinced gf the absolute 
impossibility of imparting an intelligent group of scientific 
principles capable of practical *application and utility unless 
such instruction be supplemented by courses of practical and 
experimental study.” e r b 

This is a right view to take. The function of the extension 
lecturer is that of a pioneerin the case of science, whatever 
it may be witk literature. There is no doubt that in the classes 
held after extension lectures, the lecturer assumes more the 
part of a teacher by being brought into doser contact with the 
students, but even then it is doubtful whether he is often re- 
garded as more than a popular exponent of elementary 
principles. 

The Technical Instruktion Committee of the Surrey County 
Council is a very strong one, and its efforts have been attended 
with a remarkable measure of success. In the tenth report 
of the committee, however, it æ remarked with regard to he 
science classes : “ There is probably no branch of the work more 
educationally important than this, and in Surrey, as in other 
counties, it has been found that there is none gvhich meets with 
more passive opposition from the public, and, perhaps, costs 
more, in consequence of the entire lack of efficient teachers in 
the localities themselves.” We are afraid that this is very true. 
That undefinable quantity—the general public—may attend 
science lectures of which the main features are magic-lantern 
illustrations, or explosions and pretty experiments; but that is 
quite a different matter from attending classes requiring close 
study. Wedo not foran instant hold that popular science lectures, 
are not productive of good. By their influence the commonality 
are brought to know something $f, the poetry of science, and 
are set thinking about nature’s laws and wonders. What we do 
contend, however, is that such discourses must be regarded as 
of a recreative character, calculated more to intere$t and amuse 
than to give a clear view of the true inwardness of scientific things. 
The general public wants variety and highly-coloured facts, and 
a very small proportion ¢ndeed are ingdined to take upon them- 
selves the drudgery of hard study. Technical Instruction 
Committees should remember, therefor®, “hat though the 
atten@ance at classes maf be small in comparison with that at 
lectures, the students are mostly workers who take up science 


` seriously, and with the full knowledge that many difficultiese 


must be met and overcame. It is upon thjs class of the com- 
munity that allschemes of technical instruction depensl for their 
success. As to the SeCOligpoint raised in the above extract, 
there is little doubt that, in matty counties, peripatetic teaching 
by good teachers, who can be obtaiged by the payment of a 
good salary, is preferable to entrusting the instruction to local 
dabblers in science. This applies chiefly to county districts in 
which science was almost unheard of before the County Councils 
began their educational work. å l l 

In the last scholarship report of the Surrey Committee, Mr. 
Macan, the organising secretary, makes a gratuitous remark 
that can by no means be substantiated. He says: ‘“‘ The subjects 
which require most attention in the schools appear to be 
chemistry, heat, and electricity, and masters are reminded that 
the purely bookish and routine instruction, which serves to gain 
South Kensington results, is not. enough for a scholarship 
examination.” This is a cheap criticism that might well have 
been omitted. Any teacher who has had experiente of the 
South Kensington examinations knows that great stress is laid 
upon the practical teaching of the subjects named, and exam- 
ine are expressly forbidden to award marks for meaningless 
phrases @uch as are given by candidates with mere book know- 
ledge. And we will say further, that any candidate who could 
pass the elementary examinations in chemistry, Neat, or elec- 
tricity, HtId by the Department ®f Science and Art, would come 
off with flying colours in the scholarship exansination of the 
Surrey County Council. There is not @ single quegtion upon 
these subjects contained in any of the examination papers of 
the Council but what a departmental examiner at the present 
time would consider too elementary for South Kensjngton 
candidates. ‘ 


* 


i EE 
po i ‘ : a ; ° 
À ; . : ' ° : ` 3 
DECEMBER 21, 1893] NATURE , | 18% 
à e ° . : 


å , ; 
The work'of the Berkshire Technical Instruction Committee 

has been greatly facilitated by thg establishment of the Univer- 
@ sity Extension Gollege at Reading. The college possesses good 
teachers, and, owing to the proximity of Reading to London, 
and the special relagjions which the collegeghas to Oxford, the 
services of specialists gan easily be obtained t8 supplement the 
teaching of the regular staff. For the sum of about 4300 per 
annum paid to the collegé systematic instruction is given to 
teachers in elementary schools at four centres. The scheme 
followed proviges an excellent, graduated cburse extending over 
three years, and given by “well-qualified instructors. An 
agricultural department, suche as exists at Bangor, Leeds, 
and Newcastle, has been added to the college, so that 


it will not be necessary to gtnd students holding agricul- » 


tural scholarships out of the county for their instruction. 
The establishment of University Extension colleges at strong 
centres is certainly an admirable plan, and County Councils 
would do well to assist in their foundation and adequate 
equipment. ° 

An important report upon the relation of secondary schools 
to a county scheme of technical education has been prepared for 
Southampton county by Mr. Vaughan Cornish, and adopted by 
the Technical Instruction Committee, ©The fact is reeognised 
that it is of little use to make provision, by scholarships or other- 
wise, for the highest forms of technical training unless there are 
scheols which provide such ag instruction. Hampshire at 
present possesses very few schools of this kind, but the com- 
mittee proposes to assist, by means of capital grants to improve 
the appliances for geaching, by capitation grants, and by scholar- 
ships, the public secondary schools in the county that are able 
to give an efficient general preparation for an industrial (z.e. 
manufacturing, agricultural, or commercial) career. Something 
can be said in favour of this scheme, but great care will have to 
be taken in the selection of the schools, or the funds may be 
misapplied. 

From the report of the Wiltshire Technical Instruction Com- 
qnittee, it appears that that county shows a lower standard of 
general elementary education than that of almost any county in 
England. On this account, tle majority of the students are not 
fit recipients of higher or technical education; and the fact 
that very few technical or secondary schools exist within or in 
the near neighbourhood of Wiltshire, has rendered the work of 
the committee most difficult. It has been necessary to create 
as well as foster a desire for technical education. In this con- 
nection the following extract from a letter addressed to Lord 
Fitzmaurice by Mr. Ashenhugst is of interest :-— 

“It must be boeh@ in mind that mathematics are the real 
foundation on which technical knowledge alone can be buiét up, 
and I am fally convinced in my own mind that intending 

@tudents seeking instructjon in*the different technological sub- 
jects, for the teaching to be of any practical use to them, they 
must of negessity study the above-mentioned sybjects. Until 
such times as classes for the study,of the higher branches of 
arithmetic and mathematics are @tablished, it is almost useless. 
for the committees of difggrent technical schools in the county to 
expect a large number of students to derive advantage from the 
various subjegts being taught in technology. m 

‘* These renfirks are based upon the fact that, personally, I 
have been obliged to teach arithmetic before the students could 
make the necessary calculZtions for the branch of textile industry 
I am now particularly engaged to teach, viz. cloth weaving and 

„designing. 

“ Had such institutions as th® Mechanics and Working Men’s 
Institutes, which have been so prevalent in the large towns and 
villages of the North for this last thirty or forty years, been estab- 
lished in this district, where evening classes could have been held 
for instruction in elementary subjects, the educational standard of 
this counfy would have held its own with that of any other in the 
United Kingdom.” 

But though the committee has had to labour under such 
difficult conditions, and has made some mistakes (which gvas 
inevitable, perhaps, under the circumstances) it ha® worked 
energetically and well in initiating and fostering technical 
education ins Wiltshire, and it has evolved a system of instruction 
that ranks in point of excellenc@ even with that of any fiorthern 

county. , © 

The reąl object an scope of technical education is thus 
stated byethe Devon County Council :— 

‘It is not contended that technical education will prove a 
panacga for all the evils resulting from the depression of trade 
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and agriculture, orethat it will remedy all the difficulties arising 
from foreign competition. But i®is certain, that by due*atten: * 
tion and reform in our educational methods, a good deal cam be 
done to remove some of th moge serious defects under which 
our industries are at present carried on. 

‘t Technical education has been described as being fot so 
much a specific subjec{, or group of subjects, as a wzethow. It is 
concerned with the awry * and the ‘wherefore’ and the 
‘how.’ It enables Workmen to develop their faculties, to 
obtain a knowledge of the principles underlying their work, and 
to get thoroughly practical information with regard to the 
materials and the tools which they use, @It prowides a means for 
the training of the eye and hand, and encourages dexterity, 


neatness, and order ; and while not in any way antagonistic lo ` 


book learning, it relies to a great extent upon handwork rather 
than upon headwork. It does not, however, involve the 


teaching of the practice of a trade or industry, or the drilling of z 


individuals as apprentices would be drilled.” 

This certainly reads very well, and may be taken as a sign 
that Devonshire is at last bêginning to work on good lines. 
We notice with some regret, however, that the committee has 
decided torelegatesome of their powers to District Committees. 
The whole provision of technical instruction is to be in the 
hands of (1) the County Technical Education Committee ; 
(2) the District Committees, who are responsible to the County 
Technical Education Committee ; and (3) the ocal r Parish 
Committees, who are in turn responsible to the District Com- 
mittees. The general opinion of those who ought to know is 
that the system of District Committees or Divisiogal Committees 
is a hopeless blunder. Such bodies may be of use for advising 
purposes, but when money has been allotted to them for dis- 
tribution, it has generally led to inefficient and extravagant 
expenditure. It is satisfactory to learn that the instruction in the 
technical and the science and art schools of Devon is increasing in 
comprehensiveness, but there is yet much room for improve- 
ment, The last report shows that all the schools devote con- 
siderable time and energy to art, but few of them take up an 
adequate number of science subjects. 

The committee of the Cheshire County Couneil does not 
institute classes, but make grants to various centres to carry 
out class work, A staff of lecturers is kept engaged in visiting 
various places, and giving series of lectures on subjects mostly 
connected with agriculture. Grants are made to grammar 
schools, and considerable subsidies are given to various bodies 
for building purposes. In addition to these grants, most of the 
town councils and local boards in Cheshire tax themselves for 
technical instruction purposes@ The county also possess@s a 
comprehensive scholarship scheme. It seeps a pity, however, 
that the committee does not pay more Sttention to the teaching 
of the rudiments of ‘science, instead of concentrating their ener- 

° ’ ‘6 d 9 : 
gies almost entirely upon ‘‘ bread and cheese” subjects. 

Before the Technical Instructiot Act came "ingo operation, 
Shropshire had done very little to foster education of any kind. 
It is not at all astonishing, therefore, to learn that much of the 
early work of the Technical Instruction’ Committee was futile. 
In 1892 the scheme for agricultural and science scholarships 
completely failed ; six were offered of the former, and ten of 
the latter, but though the examinations were well advertised, 
only one candidate entered his name, and he failed to obtain 
half the total marks adjudged to the papers set. There wasalso 
a wery limited competition for the exhibitions and scholarships 
offered this year ; indeed, the results have been so unsatisfactory 
that the committee has rescinded the original scholarship scheme 
and substituted another. Salop is not alone in this respect, for 
quite a number of counties have had ‘a difficulty im producing 
candidates for their scholarships, to their discredit be it said. 


The committees of these counties will have to work for many | 


years before they bring their 
counties like Yorkshire. . 
The work of technical instruction carried on in Somerset is 
based upon broed lines, and is extending. From the outset, 
however, the task of the committee has been made more dif- 
cult by the almost complete absence of fully organised schools 
of science and art, the absence of any adetuate frovisipn for 
science or technica? training in the secondary schools, and the 
consequent inefficient previous educat#on and training of those 
who have attended the classes in special technical subjects. It 
was to be expected in such a case that JJnéversity Kxtensiofie 
lectures should be found a satisfactdty means of reaching the 


charges up to the standard of 


adult population, and also of great servic€ M creating an interest ® 
,® ' 
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ein science and in ‘technical instguction generally. @he Somerset 

comgnittee is laying an excellent foundation on which to erect a 
permanent and comprehensive gsystem. of technical education, 
but some time must elapse before the structifre will be seen and 
properly appreciated: by the county. The following extract 
shows that the committee realises the importance of instruction 
in elementary science and mathematics :, 

‘It is the boys at present at sonal schools who will in 
time become directors and leaders of industries, agricultural or 
otherwise, and from whom improvements in ouf? various 
industries oughtgto come. The best way to prepare them for 
their future career, and to equip them for their struggle against 
foreign ,competition, is to begin whilst they are still at the 
secondary schools, and give them a sound general education, 
including a large proportion of science and mathematics. 
They will thus learn something of the method of experiment 
and of the mħnner in which knowledge is acquired, their powers 
of observation will be cultivated, and their judgment to some 
extent trained, and they will learn to see much more clearly 
than at present the intimate relation between science and their 
daily life and occupations. 

‘t Tt seems certain that the only way in which 'a real apprecia- 
tion of the value of technical instruction in agriculture can be 
created is to provide for the coming generation of farmers a 
sound traiping.@f the character indicated. In this connection 
it may be well fo call attention to a statement made by Prof. 
Frefm, in his report on technical education to the Royal 
Agricultural Society of England, that his own experience, 
extending. over. many years, shows that a boy who is ‘ fairly 
competent in mathematical studies,’ is ås a rule very good 
material to work upon in giving instrucion in the principles and. 
practice of agriculture. To mathematics, from this point of view, 
natural science may unquestionally be added. 

‘At present it must be admitted that the science teaching 
in the secondary schools in Somerset has not reached the degree 


- of excellence and thoroughness that is desirable, and in- some 


instances the teaching of mathematics is capable of considerable 
improvement, There is at present no school in the county at 
which higher schotarships under the Technical Instruction’ Acts 
could fitly be made tenable.” ‘ 

Staffordshire did excellent work in the cause of .technical 


` education before the passing of the Technical Instruction Act, 


and since then it has taken the initiative in many important 
developments. Both last year and this, a number of teachers 
in elementaryschools received grants towards the expense of a 
course of manpal instruction ip wood-work, metal-work, and 
cardboard-work at Dr.. Gétze’s institute in Leipzig, and 
most of them are fow cenducting classes in the county. ‘This 
system cannot be too highly commended, and is worthy. of 
adoption by every county ;*for by.it new methods of work 
will be learnt, while the inswlarity that characterises the British 
workmen will be removed. ec: : 

e@ ike many other counties, Oxfordshire has to lament the want 
of an adequate number of secondary and technical schools. On 
this account it has been found difficult to arrange for the 
further education of holders of county scholarships. .Notwith- 
standing these serious defects, however, the committee reports 


*that, taking the county as a whole, secondary and technical ; 


dnstruction is in a state. of increased efficiency. In common 
with other committees, that of. Oxfordshire sent in ‘1892 a 
number of teachers to attend the summer courses on geology, 
chemistry, botany, and mechanics, arranged at Gxford by the 
delegates for the extension of University teaching, and with 
most satisfactory results. A similar summer course for County 
Council stfdenté was held this year, the subjects and the lecturers 
being :—Geology, Prof. A. H. Green, F.R.S.; Practical 
Physics, Rev. F. J. Smith; Hygiene, Dr. C. H. Wade; 
Chemistry, Mr. J. E. Marsh; Animal and Vegetable Pests of 
Crops and Stock, Mr. P. Chalmers Mitchell and Mr. J. B, 
Farther. The success of these shor courses indicates that 
may be desirable for counties to grant scholarships which 
.would enable students@o reside in University towns during 
term, and@take advantage of fhe many facilities for study 
‘available at these centres of learning. e | 
No reference has ye been made to the county boroughs. 
This survey -would not be complete, however, without a few 


e *vords on the work done in some cities, Oxford city, for instance, . 


has avery strong Techniaal Instruction Committee, and the work 


_accomplished during the last session shows a very considerable 


adyance upon that of the previous year. a 
` 2 b 
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The city of Liverpool possesses a scheme of technical instruc- 


_tion that connects educational @stitutions from the elementary 
: schools up todhe University by means of scholarships and free 


studentships, and is thus a true educational ladder. The 


, technical instrucofi js controlled by a su®-committee of the 
' Liverpool Library Museum and Arts Committee. 
' sub-committee came into power, mush of the work of technical 
‘instruction previously carried on in the city was supported by 


Before this 


voluntary contributioggs, but these were largely withdrawn as 
soon as public money became avaiable forthe pumose. Owing 
to the loss of income due to this cause, and that which has re- 
sulted ‘from the withdrawal of*grants by the Department of 
Science and Art, and the City gnd Guilds of London Institute, 
“a large portion of the fitnds set apart by the Council for pur- 
poses of technical instruction has to be used in supplying 
these deficiencies. But in spite of this, new branches of work 
have been developed, and in a very short time the whole scheme 
of the sub-committee will be in successful operation, A nau- 
tical college has been established, and frorft the last report of the 
head-master, Mr. James Gill, it appears that an astronomical 
observatory is to be erected in the school-yard, which will serve 
to create a greater .ingerest in ‘nautical astronomy and the 
almanac by reference to the aspects of the heavens, revealed by: 
the telescope, and the astronomical methods of measuring time. 
For completeness of equipment and suitability for the work of 
technical and sciestific nauticM instruction, the college cem- 
pares favourably with any of the same kind in the warld. 

‘The borough of Bootle has the distinction of being the first 
to take adyantage of the Local Taxation Fund fàg tech- 
nical instruction. The instruction provided in the borough is 
of the right kind, and should lead to good results, i 

The first report of the Technical Instruction Committee ‘of 
Plymouth shows that progress is being made. That the démand 
for technical instruction is increasing in this borough is evidenced 
by the fact that though a fine school was opened last year, the 
building will have to be extended in order to provide the neces- 
sary accommodation for students. ` ' s 

‘It is beyond the scope of this article to refer to the numerous 
institutes and schools, such a$ those of Manchester, Bir- 
mingham, Bradford, Bristol, and Bolton, that existed before 
1889, and made provision for technical instruction. The 
towns that possess these old-established educatiénal agencies ‘ 
are necessarily far ahead of those. that have only recently 
had the importance of technical instruction thrust - upon 
them. It will have b&en gatheredgfrom the foregoing de- 
scription that the greatest ne@d felt by newly-constituted 
authorities is ‘for technical and secondary 8chools. Not until 
this Pant has been supplied, either by subsidising existing schools 
or building new ones, can many of the County Councils hope to 
see the fruits of their labours. The policy of withdrawing 
grants for elementary Thstruction in scienge, recently taken by 
various examising authorities, has been the meangof ‘raising 
the standard of efficiencyeag, counties where science classes 
have been held for many years. In some counties, however, 
the committees have not ’realised%@hat it is their duty to 
provide elementary scientific instruction; for they-are using 
thér funds almost entirely in supplying instgiction in in-. . 
dustrial ‘‘dodges.” On the other hand, it if becoming’ re- 
cognised that science students musty possess a more extended 
knowledge of mathemātics' than they usually have before any 
great advancecan be made. No unbiassed observer can deny 
that the progress reported up tg now has generally been in the 
right direction. Mistakes have, of course, been made, but the 
committees are usually not slow in seeing their failings, and 
rectifying them., In a few years, when the distrust and suspicion 
which hampers the work in some'counties has been broken 
down, we shall have the nucleus of a system of education such 
as exists in Germany, France, and Switzerland, and shall begin 
to reap the benefits that accrue from it. R. A. GREGORY. 





SCIENTIFIC SERIALS, 


Bulletin of the New York Mathematical Soctety, vol, iii. 
No. 2 *November, 1893, NeW York),—* Lachlan’s Modern 


` Pure Geometry” (pp. 33-36) contains a review, by Prof, F. 


Morley, of Dr. Lachlan’s treatise. It fnainly points out what 
the writer considers to be defects in the author’s pi ®grafmme, ` 
but closes with the hope, since Dr. Laehlan shows so much 
power in handling his subject, that he will ‘‘ throw examination 
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schedules to the four winds of heaven,” an@ deal argely ‘with 
some part of the present outlook as stated in Klein’s ‘ Verglei- 
chende Betrachtungen.’” Prof. gCleveland Abbe gives (pp. 
36-38) an analysis of papers on vortices in a compressible and 
rotating fluid, by Mr. Charles Chree, and trusts that the strictly 
meteorological work eof his new position (ate Kew) will tempt 
him to apply modern mathematical analysfs to the winds, the 
clouds, and the storms of the actual atmosphere. Dr. T. Craig's 
high estimate of the Traité € Analyse, by M. Emile Picard, will 
be seen from the space (pp. 39-66) he devotes to an account of 
this first volumæ The extraordinary developments in the theory 
of functions, in differential equations, and in certain purely 
algebraical theories, and the imp®rtant applications of the results 
of these developments to geometrical, physical, and astronomical. 
probtems, have made such a treatise ealmost indispensable. 
Notes and new publications occupy pages 65-72. 


THE last volume of the Memoirs of the St, Petersburg Society of 
Naturalists (vol. xxtii.), for the Section of Botany, contains, -be- 
sides the proceedings ofthe Society, a number of valuable papers. 
N. V. Diakonoff gives, under the title ‘* Typical Representatives 
of the Life-substratum,” a summary of his researches into the 
behaviour of lower fungi in an atmosphere devoid of oxygen. 
The Penicillium glaucum is a typical r@presentative o$ organ- 
isms in which no life is possible without the action of oxygen ; 
while Mucor stolonifer may be taken as a representative of 
organisms in which life is impossjble without either the action 
of oxygen or the presence of a substance capdble of fermenting. 
Prof. N. Tsinger gives a description of the mosses of Tula, of 
which 134 species are enumerated. M, L. P. Bowdin gives the 
results of his very interesting experiments upon the breaking out 
of buds upon cuttings of plants. S. G. Navashin describes and 
figures a new parasite of the cupsulz of some mosses, 77//etia (?) 
sphagni. N. Alboff gives the results of his five years’ explora- 
tion of the flora of Abkhazia (on the north-east coast of the 
Black Sea); his collection numbers no less than 1300 species, 
and does not confirm the conclusion as to the flora of Caucasia,. 
arrived at by MM. Krasnoff and Kuzeretsoff. S. Navashin 
fives a very elaborate paper on the Discomycete, Sclerotinia 
betula, with several coloured eplates. The vegetation of tre 
Zerafshun valley is shortly described by V. Komaroff; and N. 
Ponyatsky criticises Hugo de Vries’ method for the analysis of 
isotonic coefficients. 


Bulletin de la Soctété des Naturalistes de Moscou, 1893 
November 1.—QOn some ecto- and ento-parasites of the Cyclo 
pides, by Dr. W. Schewiakof. One ndéw species, 7richophrya 
cordiformis, is descyibed, as®*also the ento-parasitic slimes of 
the Cyclopides.—-Note, by W. Zykoff, on the chorda of Stredon 
pisciformis.—Note on a new skull of Amynodon, by Marie 
Paviow.—A catalogue of the, Coleoptera of Kazan, by L, 
Krulikovsky : the Noctuee.—On the evolution of the ocean, by 
H. Trautschold, being an attempt at*tracing the gradual 
development and modification of salinity in the ocean through- 
out the earth’s history. P” . 
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SOCIETIES AND ACADEMIES. 
@ LONDON. , 


. Royal Society, November 23.—-‘‘A certain Class of 
Generating Functions in the Theory of Numbers,” by Major 
P. A. MacMahon, R.A., F.R.S. 

The present investigation arose from my ‘‘Memoir'on the 
Compositions of Numbers,” recently read before the Royal 
Society and now in course of publication in the Philosophical 
Transactions. The main theorem may be stated as folows :— 

IfX,, Xy . 1. . .y Xn be linear functions of quantities x,, 
Lo . e « «©» Xn given by the matricular relation: Se 
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The theoremyis of considerable arithmetical importance, ‘and 
is also of irlerest in the algebraical theories of determinants and 
matrices. * .e 

The theory is developed at length in the paper, with illustra- 
tive examples of arithmetical applications. 

Incidentally interesting results are obtained in the fields of 
special and general determinant theory. The special deter- 
minant, which presents itself for examination, provisionally 
termed ‘inversely symmetric,” is such that the @onstituents 
symmetrically placed in respect to the principal axis have, 
each pair, a product unity, avhilst the constituents on the 


principal axis itself are all of them equal to unity. The deter- ` 


minant possesses many elegant properties which are of import- 
ance to the principal investigation of the paper. The theorems 
concerning the general determinant are connected entirely with 
the co-axial minors. 

I find that the general determinant of even erder, ‘greater 
than two, is expressible in precisely two wafs as an irra- 
tional function of its co-axial minors, whilst no determinant*of 
uneven order is so expressible at all. ei 

Of order superior to 3, it is not possible to assume arbitrary 
values for the determinant itself and all of its co-axial minors, 
In fact of order 7z the'values assumed must satisfy ; 
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conditions, but these conditions beings alisfied, the determinant 
can be’ constructed soas to involve #— I undetermined 
quantities. yi ' 


“On the Whirling and Vibration of Shafts.” By Stanley 
Dunkerley, Berkeley Fellow of the Owens College, Man: 
chester. ° 


December 7.—‘‘ Reptiles from the -Elgin Sandstone; Descrip- 
tio. of Two New Genera.” .By E. T. Newton, F.R.S. 
Com uwnicated by permission of the Director-General of the 
Geolozical Survey. ' T 

.Two new reptiles from the Elgin Sandstone are described in 
detail, One of them is the property of Mr. Jam®s Grant, of 
Lossiemouth. The,bones themælyes being absent; their forms 
have been reproduced by gutta-percha casts taken from the cãvi- 
ties left in the stone. . This reptile was eVidently allied to Stago- 
nolepis; it is represented by the skull, whichis about three 
inches long, and the anterior half of the body, with;the pectoral 
arch and both the fore lynbs. The skull is depres8ed, has a pair 
of large prelachrymal fossz ;, the two nasal openings are small, 
and placed near the end-of the-muzzle.: The palate-is narrow 
and deeply grooved, with primitive posterior nares placed far 
forwards. The vertebra and, limbs are Crocodilian in eform. 
Above the vertebree there is a double row of pitted, and closely- 
pa scutés, This small Patasuchian is named ' Ærpelosuchus 

ranti. nT 

The second specimen was obtained by thé Rev. Dr. Gordon, 
from the quarry at Spynie. In this fossil the bones were pre- 
sent, and the skull is still preserved, but many of'the other bones 
were too much crumbled to show their form, and the casting 
process was again resorted ‘to. The neck and fore limbs are 
wanting. The skull, which closely resemblesehat eof Cerato- 
saurus, is about, 4% inches, long, sharp’ anteriorly, ‘and 
bird-like when ‘seen from above, bit ‘deep when seen 


from the side, and it has .a large’ prelachrymal’ foésa. 


The teeth are, compressed and serrated anteriorly - and pos- 
teriorly. ` .The'palate is deep, and a ‘median pair ‘of apertures, 
near the post-pa&itine ®acuities, are believed to, be primitive 
posterior nares placed far back. Many.oval scutes are scattere@ 
above the neural spines, n ra x 

This reptile seems to be intermediate between? the Dinesau- 
rians and ‘Crocodilians ; the skull ang teeth are most like those 
of Dinosaurs ; the 'pelvis and limbs migl*t belong to either Dino- 
saurs or Crocodiles; whi'e the free astragalus is certainly a 


‘Crocodilian character ; provisionally it is refered to the Thero” @ 


podous Dinosauria, and named Ornithosychus Woodwardt. ° 
, i . t . s t e “ 
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‘The Organggeny of Asterina sibbosag’ By E. W. Mac- 
e Bride?’ Communicated by Ad&m Sedgwick, F. RS. 
‘6On Copper Electrolysis ¿z Vacuo.” By William Gannon. 
‘Note on the Action of @opjfr Sulphate and Sulphuric 
Acid on Metallic Copper.” By Prof. Arthur Schuster, F.R.S. 


Physical Society, December 8.—Prof. A. W. Rücker, 
F.R.S.5 President, in the chair.—A papar, by Mr. James Swin- 
burne, on a potentiometer for alternallge currents, was read 
by Mr. Blakesl@y. After referring to the many advantages of 
the ‘* potentiometer” method of measurement, he author de- 
scribes an arrangement by which alternating pressures can be 
measured, A “huadrafft electrometer with a double fishtail- 
shaped needle suspended by a torsionless fibre is employed. 
The electrostatic attraction exerted by an alternating pressure 
between the needle and one pair of quadrants is baganced by the 
force due to a steady pressure between the needle and the other 
pair of quadrants. The magnitude of the steady pressure is 
determined by a potentiometer and standard cell, and the 
effective value of the AETR pressure thus deduced. For 
measuring alternating currents a differential electrodynamometer 
having two fixed coils and one moving coil, and no controlling 
spring, is used. A direct current, measuged by the fall of 
potential over a small resistance, is passed through one of the 
fixed coils, the alternating current through the other fixed coil, 
and the moving coil is included in both alternating and direct 
current cĦcuit When the two forces balance, the currents are 
taken as equal, Several small inaccuracies to which the method 
is subject are mentioned in the paper. Prof. S. P. Thompson 
inquired if the fishtail-shaped needle of the electrometer was 
novel, Mr. Blakesley said the author had mentioned the needle 
previously. He (Mr. Blakesley) thought the name ‘‘poten- 
tiometer’’ was not very suitable. In effect, the so-called 
measurement of pressures was a comparison of two powers, — The 
President announced that Mr. Preece’s note on the specific re- 

‘sistance of sea-water had been temporarily withdrawn.—Prof. 
G., M. Minchin made a communication on the calculation of the 
coefficient of sell-induction of a circular current of given aper- 
ture and cross-section. Instead of assuming the cross-section of 
the wire snfall, agd the current density constant over the section, 
as is usually done, the author takes into account the dimensions 
of the section and the non-uniform distribution of the current. 
Making use of the expressions for the vector potential (G) of the 
current given in his previous papers (Phil. Mag, April and 
August, 1893), the author calculates the total normal flux 
of force through a surface intersected once in the positive 
direction by every tube of force emanating from the given cur- 
rent. This flax, divided by th® current, gives the coefficient of 
selt-induction. ‘he surface chosen is the circular aperture of 
the current and half of the anchor ring formed by the wire. 
When the current density js inversely proportional to the dis- 
tance from the axis of the circular current, the value of the co- 
efficient of self-induction is found to bee 
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wher€ æ is the radius of the central filament of the current, 
c the radius of the cross-section of the wire, and Le=log Sa 
€ 


Clerk-Maxwell’s approximate expression agrees with this in 
the principal term. As an example of the closeness of the 
approximation, the case of a current in a wire 2 millimetres 
diameter bent to a circle of 2 centimetres meanediameter had 
been taken, the approximate and corrected coefficients being 
58'866 and 59°207 absolu e units respectively.. When the cur- 
rent in the wire is superficial, as in cave of alternating currents 
of high frequency, the cuefficient is somewhat greater, being 


given by the expression 
b. 
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elncidentally it was pointed out that the function Gx where G is 
the vector potential 4 a poigt distance æ from the axis of a 
cirolar dirrant®was the same as Stoke's current function in 
hydrodynamics. Another paper, on tife magnetic field of 
a current running ine 2 cylindrical coil, was read by Prof. 
Minchin, The cylindrical coil is regarded as a series of equal 


¢ 


e*circies lying clese together and forming a cylindrical surface. 


Replacing each circula*current by its equivatent magnetic shell, 
the problem of fnautg the magnetic potential at a point resolves 
° Nv. 1260, VOL. 49] $ s 
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itself into calculating the gravitational fotentialedue to two 
circular plates of attracting matter, one positive and the other 
negative, situated respectively%t opposite ends of the.cylinder. 
The magnetic potential due to one plate isthen deducéd in 
terms of elliptic Integrals of the first, second, and third kinds, 
The President lad pointed out that the “expressions given in 
the printed proof of the paper, only applfed when the perpen- 
dicular from the point to the plat@fell within the circle ; the 
author had therefore modified the formifla so as to be true 
generally. From thés formula the equipotential curves can be 
constructed. The same system eof curves serv® for the plate 
at the other end of the cylindgr by changing the signs of the 
numerals representing the potentials and giving the curves a 


emotion of translation ae to she length of the cylinder in the 


direction of its axis, . The equipotential curves for the coil can 
then be deduced by drawing through the points of intersection 
of the two sets of curves whose numerical values have a constant 
sum. In determining the curves the author had to calculate 
tables of elliptic integrals of the third kind, and these he hoped 
to complete before the paper was pubfished. In reply toa 
question on the first paper, which had been brought before him 
by Prof. Perry, the author said that as the diameter of the wire 
diminished indefinitelypboth the self-induction and resistance 
became infinite, but the ratio L/R became zero. It was inter- 
esting to examine what relation betwen the aperture and cross- 
section gave minimum impedance. If the ordinary expression 
for it be taken the problem was impossible, but the corretted 
form admitted of a solution. Prof, Perry hoped the work Prof. 
Minchin had done so well for circles and cylinders would be 
extended to cylindrical coils of rectangular cross-secaion. It 
was most important to be able to find the shape of the field 
produced by such coils. Prof. S. P. Thompson inquired if 
there was any way of deducing the expression for the magnetic 
force at a point other than that given in the paper on the 
magnetic field of a circular current (Phil. Mag. April, 1893). 
In reply Prof. Minchin explained how the formula followed at 
once from the fundamental theorem that magnetic fotce is the 
curl of the vector potential. This was based on Laplace's 
expression for the force between a magnetic pole and an 
element of current which had been proved experimentally. 


Zoological Society, December 5.—W. T. Blanford, 
F.R.S., Vice-President, in the chair.—The sedretary sead a 
report on the additions that had been made to the Society’s 
menagerie during the-month of November. Among these 
special attention was called to a Cynning Bassaris (Bassaris 
astuta), obtained by purchase, to tevo Serbo s presented by Capt. 
R. A. Ogilby, and to a fine adult female 8f the Caucasian Wild 
Goa®(Capra caucasica, presented by H, H. P. Deasy.—Prof. 
G. B. Howes exhibited and made remarks on some specimens of 
abnormal Marsipobranch Fishes. These were two heads of the 
Lamprey with the fir pair of gills only jmperfectly developed, 
anda Hag (My-xine glutinosa) with a supernumeraryegill on one 
side.—Mr, F. E, Beddar@, F.R.S., gave an account of the 
general geographical distribuffon of Earthworms, as treated of 
in a work on the subject which hephad in preparation. Mr. 
Beddard recognised sixty-nine genera of this order, divided into 
sixfamilies ; and after some preliminary remarks gn the artificial 
introduction of earthworms into districts colonis@d from Europe, 
called attention to a series of tables in which the genera found 
in the six generally recégnised regions of the earth’s surface were 
shown. In addition to these six regions Mr. Beddard was dis- 
posed to recognise, in the case of earthworms, the existence of 
an Antarctic region, toembracé New Zealand and most of the 
Antarctic Islands,--A coumunication was read from Mr. C. J. 
Gahan, containing an account of a collection of Coleoptera sent 
by Mr. H. H. Johnston, C.B., from British Central Africa. 
Amongst these were examples of eight species new to science. 
-—-A communication was read from Capt. F. W. Hutton, 
F.R.S., containing a report on a collection of Petrels from 
the Kermadec Islands. Amongst them was an example of a 
neev'species proposed to be called Cstrelata leicophrys.—Mr. 
G. A. Boulenger gave an account of Vipera renardi, a newly 
recognised European Viper from Southern Russia and l'urkestan. 


Entemological Society, Becember 6.—~Henry John Elwes, 
President, in the chair.—Mr. W. F. Kirby exhibited, for Dr. 
Livett, specimens of a moth taken at Wells, which Dr. Livett 
considered to be varieties of Dasycampa rubiginedgbut which 
many entomologists present thought werg varieties of Cerastis 
vaccinii. Mr. Kirby stated that specimens similar in appearance 
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to those exhgbited had been taken rather freely during the past 
autumn in Berkshire, and it was suggested that they might be 
hybrids between D. rubiginea and C. vaccinii —Mr. Lovell- 
Kews exhibiteda series of Lycena alexis, with confluent spots on 
the under sides of the front wings. He drew atfention to the 
fact that the insectsewere all taken within a short radias, and 
probably were in the matio of about one if forty with reference 
to-the ordinary form. All the examples, with one exception, 
were females. Mr.+Lovelf-Keays remarked that he had some 
years ago met with a similar brood near Weymouth, in which 
the confluent æpots were entirely confined to females. Prof. 
S. H. Scudder, of Cambridge, Mass., U.S.A., stated that 
he had observed the occurrefice of broods of allied species 
with suffused spots in America.—Mr. C. O. Waterhouse 


8 a 
sists of serpentinised olivine, augive, mica, iron oxide, afd 4 1e 


little plagioclase-felgpar, with a variable ampupt of insterstitial 
matter. 
Inchcolm, which island is 44 miles north of Barnton cutting, It 
differs from the picrjte of B&thggte, and the probability is that 
the Barnton rock is an offshoot from the same magma as that 
which supplied the Inchcolm rock. Besides the picrite. other 
igneous rocks from the same cutting were described~sin par- 
ticular, a rock with pophyritic crystals of a green mineral re- 
placing olivine, or mofe probably augite, a great quantity 
of brown miga in small flakes and crystals. It was suggested 
that the name of mica-porphyrite might be given to this rock. 
Sir James Maitland made some remarksgipon the paper.—On a 
variety of Ammonites (Stephanoceras) subarmatus, young, from 


exhfbited the type specimen Of Coptemia opalina of Gory,e| the Upper Lias of Whitby, by the same author. The 


from the Hope Collection at Oxford, and pointed out 
that it was quite distinct from C. mutabilis, W. Mr. Water- 
house also called attention to Silpha atomaria of Linnzeus 
(Syst. Nat., ed. xii, i., p. 574), a Swedish species which 
appeared to have @caped notice, and was not included 
in any catalogue. The type is still extant in the Linnean 
‘cabinet, and he said he was of opinion that it was Olibrus 
geminus of aur collections, but he had not had an opportunity 
of making a critical, examination. He%lso exhibited Male and 
female specimens of a Helopeltis (the Tea-Bug), which he con- 
sidered a distinct species, occurring only in Assam.—Mr. 
M.e Jacoby exhibited certain @species and, varieties of the 
genus Cergelossus from Chili, and Dr. D. Sharp, Mr. J. J. 
Walker, and Mr. Champion made remarks on their geo- 
graphical distribetion.—Prof. Scudder exhibited the type spe- 
cimen of a fossil butterfly, Prodryas persephone, found in beds 
of Tertiary Age at Florissant, Colorado, He said the species 
belonged to the Mymphalide, and the specimen was remark- 
able as being in more perfect condition than any of those from 
the European Tertiaries. He also stated that he had found a 
bed near the White River on the borders of Utah, in which 
insects -were even more abundant than in the Florissant 
epeds, Dr, Sharp, Mr. Kirby, Mr. H. Goss, and the President 
took part in the discussion which ensued.—Mr. Goss exhibited 
hybernating larvae of Spz/Bthyrus alcee, which had been 
sent to him by Mr, F. Bromilow from St. Maurice, Nice, Mr. 
W. F. H. Blandford read a paper entitled ‘‘The Rhyncho- 
phoreus Col€optera of Japan.” The President, Dr. Sharp. Mr, 
Champion, Mr. McLachlan, and Mr. J. J. Walker took part 
in the discussion which ensued concerning the distribution of 
the group and the admixjure of Palearctic and Oriental forms, 
—Mr. G. T. Bethgne-Bakes read a paper entitled ‘* Notes on 
some Lepidopter& *received from the neighbourhood of 
Alexandria,” and exhibited the spé@cimens described.e Mr. 
McLachlan suggested that the scarcity of insects in Egypt was 
® possibly to be accountedefor by the fact that much of the country 
was under water fog a considerable postion of the year; and 
Dr. Sharp said that another cause of the scarcity was the culti- 
vation of every available piece gaan for centuries past.—Mr, 
C. O. Waterhouse read a paper€ntitled ‘* Further Observations 
on the Tea-Bugs (elogpltis) of India.”--Dr. F. A. Dixey 
communicated a paper entitled ‘f On the Phylogeny of the 
Piering, as illustrated by their wing-markings and geographical 
distribution.” ° . 
Geological Society, -December 6.—W. H. Hudleston, 
F.R.S., President, in the chair. The following communica- 
tions were read :—The Purbeck beds of the Vale of Wardour, by 
the Rev. W. R. Andrews and Mr. A. J. Jukes-Browne. The 
authors have obtained better evidence than previously existed 
for calculating the thicknesses of the several parts of the Purbeck 
series in the Vale of Wardour, and compared the different sub- 
divisions as developed in that vale with those exposed in other 
localities, The average thickness of the Lower Purbeck strata 
was given as 70 feet, of the Middle Purbeck beds about 32 
feet, and of Upper Purbeck strata at least 66 feet. A compari- 
son was instituted between the Purbeck beds of the Vale of 


Wardour and those of the Dorset coast, &c., and some remarks 


were made upon the physical conditions under whiclf the beds 
were deposited A discussion followed, in which the President, 
Prof. J. ¥? Blake, Prof. T. Rupert Jones, and Mr. H, B, 
Woodward took part. The Rev. W.R. Andrews btiefly re- 
plied. —On a $icrite and other associated rocks at Baraton, near 
Edinburg&, by Mr. Hérace W. Monckton. The object of this 
payer was to describe a cutting on a new railway in Barnton 
Park, where there Ys an excellent exposure of picrite. 
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author described an ammonite found by himself in 1874 near 
Sandsend, three miles north-west of Whitby. He thought it 
was not actually ¿z siu, but lying with a number of nodules on 
the floor of an old alum-pit, although he had no doubt that it 
was from the alum shale of the Upper Lias. A peculiar 


arrangement of the coste as®they cross the siphonal area dis- 


tinguishes the specimen from other Whitby ammonites known 
to the author. It bears a strong resemblance to a shell figured 
as A. subarmatus by D'Orbigny (‘‘ Terr. Jurass.” pl. lxxvii. ), 
but is unlike the figures of that species given by other authors. 


Linnean Society, December 7.—Prof. Stewart, President, 
in the chair.—-Mr. C. T. Druery exhibited andj made remarks 
upon a new example of apospory in Scolopendrium vulgare, and 
Prof. Bower brought forward a similar case in Zrichomanes 
Kaulfusstt. Mr. George Brebner exhibited some new and rare 
British Alge, including Aaplospora globosa, Tilopteris Afer- 
tensti, Letocarpus tornentosoides, and Polysiphonia spinulosa 
var. major, Mr. F. Enoch, with the aid of the oxyhydrogen 
lantern, exhibited the various stages of development of the 
black currant mite, Phytoptus ribis, and gave an interesting 
account of its life history.—Mr. Thomas Christy exhibited a 
gigantic reed-like leaf from the Zambesi, with drawings of sec- 
tions. Itappearedto be allied to Sanseviertacylindrica, but differed 
conspicuously in the greater size of the leaves, which measured 
about 9 feet in length, instead of from 18 inches toe3 feet. The 
remarkably tough and strong fibre which it produces is con- 


sidered to be of great commercial value, being equal to the 


best Sansevieria hemp.—Mr. W, F. Kirby read a paper on the 
dragon-flies of Ceylon, with descriptions of some new species. 
The paper was based chiefly upon a collection made by Colonel 
Yerbury, which he had presented to the British Museum. 
Seventy-five species were enumerated, of which “fifty-five had 
been collected by Colonel YerSury. Another collection, made 
in Ceylon by Mr, E. Green, had been dealt,with in a previous 
paper (Pree, Zool. Soc. 1891, pp. 283-206).—On behalf of 
Signor Martelli, the secretary regd a paper on the cause of 
the fall of the corolla in Verbascum, which gave rise to an in- 
teresting discussion. he méeting’ adjourned tô December 21. 


PARIS, | . 
Academy of Sciences, December 11.—M. de Lacaze- 
Duthiers in the chair.—On the sublimation of the red andyellow 
iodides of mercury, by M. Berthelot.—Research on the struc- 
ture of feathers, by M. C. Sappey.—-The densities of saturated, 
vapours, and their relation to the laws of condensation and 
vaporisation of the solvents, by M. F. M. Raoult.—-On the 
birning of moor and forest lands in Gironde, and the excep- 
tional drought during the spring and summer of this year, by 
MM. G. Rayet and G. Clavel. The long drought of the spring 
and summer of this year has favoured the production and 
extension of fires in the pine woods of tha deartment of 
Gironde. In the 184 days between March r and September I, 
132 fires happened in the woods of Gironde, destroying 35,589 
hectares of forest land, and dojng damage to the extent of six 
million francs, Similar disasters occurred in 1870, and they 
have led the authors to look up the rainfall observations for the 
last 122 years fo? purpd%es of comparison. Among other points 
brought out by the investigation isgthat only two springs, 
1716 and 1768, were drier then that of 1893. The summer of 
this year, however, only ranked thirteenth in order of dgyness. 
— Solar observations made during thg second and third quarters 
of 1893, by Prof, Tacchini (see Our Astronomical Column). — 
On the surfaces of which the lines of curvature of a system are 
plane and equal, by R. T. Caronnet.—Dn®*the characters Cle 


convergence of series, by M. Hadafnard. —Low wave-length 2 
ae 


+ | ie oe ,. 


In Many respects it comes very near to the picvite of 
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‘Anatomical Museum at Leyden. 
e remained ‘buried in the dissertation of Dr, Dominicus (‘' Ontleed 


‘ obliterated. 


192 


vacepon of pre@sure on the summit @f Ment Blanc, by 
M. A, Angot.—On the transformation of iron, by M. G. 
Cifarpy. Osmond’s investigationg of the transformations of 
iron led him to conclude that ®his metal exists in two allotropic 
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“spectrum of fluorine, by M. G. Carvallo.—On the diurnal 


forms, a and 8, having very different mechanical properties,® 


and, according to him, itis to the transformation of «into £ 
that We must attribute the greater part of the modification 
undergone by steel during the roles of tempering, M. 
Charpy has inv€stigated the matter, and he finds that permanent 
deformation by cooling produces in iron and stel wf different 
qualities an allotropic modification of iron, This transforma- 
tion can be sh8wn by*means of curves of extension-tests. In 
the case of annealed tron and steel the curve showing the stress 
and strain has a step in it which dees not appear when other 
varieties are tested. The curves thus furnish a s#mple method 
of studying the transformation of iron, its influence on me- 
chanical prgperties, and its 76e in tempering.—On the velocities 


‘of etherification of hydrofluoric acid, by M. M. Meslans. 
_—Anatysis of butters, by M. £ 


Viollette.—On the buccal 
armature and a new digestive gland of Cirripedes, by M. A. 
Gruvel.—On the localisation of the active principles in resedas, 
by M. L. Guignard.—-On the olivine of® Maillargues, near 


‘Allanche (Cantal), by M. F. Gonnard.—-Eruption of the Cal- 


buco volcano, ‘by M. A. E. Noguès (see Notes).—On Benettites 
Morieret, a fossil fruit presenting a new type of gymnosperm 
inflorescénce, by M. O. Lignier.—Employment of artificial 
cuyures of pathogenic microbes in the destruction of trouble- 
some rodents , by M. J. Dampz. 
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AMSTERDAM, 


Royal Academy of Sciences, November -25. — Prof. 
van de Sande Bakhuyzen in the chair.—-Prof. J. A. C. Oudemans 
read a paper on the accuracy of the divisions of the altazimuth 
made by Pistor and Martin, and that by Repsold, for the triangu- 
lation of Java. In Pistor and Martin’s circles, divided into 5’, 
the intervals were alternatively larger and smaller in one instance, 
the difference in an instrument constructed in 1856 being almost 
= 6"; in “the ether instruments it was much smaller, In 


' Repsold’s circles, divided into 4’, no difference was found, The 


discovery of this imperfection led toa severe examination of all 
the circles, and the result was‘that, taking into account this dif- 
ference, and measuring the intervals of seven degrees of each 
circle from three to five times, it was found that Pistor and 
Martin’s divisions had grown better and better, so that wzthzz 
one degree, the mean error of each line, in the instruments of 
1865 and 1867, in linear measfre, was only du=asgyyy of an 
inch, Two altasimuths of Repsold gave syu =ygpryy of an 
inch. Account was taken of the errors in the measurement of the 
intervals by the micrometera of the microscopes. The periodic 
and irregular eyrors were, of course, larger.—Prof. Zaaijer read 
a paper on the sutura condylo squamo@a of the occipital bone 
of man and mammalia. For the first time in 1878 attention 
Was directed to this suturé (only part of which remained, and 
that very rarely, with man) by Dr. W. Dominicus who had 
found’ this anomaly on some skulls’ in the collection of the 
However, this observation 


kundige aanteekeningen betreffende het achterhooftisbeen.” 


‘Leiden, 1878).° Last winter Prof. Zaaijer quite accidentally 
‘lighted on a human skull (from a grave on the island Disko, 


Greenland) of which the above-mentioned sutere was not 
This induced him to examine the state of the 
sutura condylo-squamosa of mammalia. By the kindness of 
the Direc r of the Museum of Natural History at Leyden, about 
1900’ skulls of mammalia were examined. : The chief result of the 


` examination of the skulls of full-grown animals indicated that the 


suture was faund in its entire state with Marsupialia in 8'6 per 
cent.’ of the-examined skulls (35 in number), Rodentia 3'9 per 
cent,'(155), Pachydermata f6'5 per cent. (85), Ruminantia 10°5 
er'cent, (210), Simiz I per cent. (202), With the skulls of 
e adult animals from ghe other classes the suture was never 
found in ite entir@state, no morethan with man. Before com- 


‘munftating these results Prof. Zaaijer gavega short description 


of, the'normal developmemt of the occipital bone in man. A 


minute 'and'close investigation of a great’ number of human, |’ 
ekulls raises the question as to whether the entire obliteration 
eo ' ge Jus ft J . 
ofthis suture may sot ge found more frequently with the so- 


- + 


e called lower races, 3 « 
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QUATERNIONS AS AN INSTRUMENT IN 
PHYSICA& RESEARCH. 


Utility of Quaternions in Physics. By A. McAulay, 
M.A. (Lon@on: Macmillan and Co., 1893.) 


UST as “one shove of thesbayonet” was truly said to 
be more effective thangany number of learned 
discussions on the art of war:—this really practical 
work, giving genuine quaternion solutions of new pro- 
blems as well as largely extended developments of old 
ones, is of incomparably greater interest and usefulness 
than the recently renewed, but necessarily futile, attempts 
to grove that a unit vector cannot possibly be a quad- 
rantal versor :—nay, that a Calculys of Vectors, must 
limit itself to the beggarly elements of addition and sub- 
traction, commonly called “ composition.” 

It is much to be regretted shat Mr. McAulay has not 
determinedesimplysto let his Essay speak for itself. His 
Preface, though extremely interesting as the perfervid 
outburst® of an enthusiast, assumes here and there a 
character of undignified querulousness or of dark insinu- 
ation, which is not calculated to win sympathy. It has 
too much of the “ Rends-toi, coquin” to make willing 
converts; and in some passages it runs a-muck at 
Institutions, Customs and Dignities. Nothing seems 
s@fe. It is a study in monochrome :=-the lights dazzlingly 
vivid, and the shades dark as Erebus! We gladly pass 

rom it to the main contents of the book. 

There can, be no doubt whatever of its value from the 
scientific point of view. It is the work of a man of 
genuine power and originality. Many parts of it are; no 
doubt, laboured and somewhat heavy, others very crude; 
and in some plages the dbscurity is almost ‘repulsive. 
{Curiously, these obscurities o&curechiefly where more 
than usual pains have been taken to make things plain !] 
But faults like these re well-nigh inevitable in a first 
effort; and they Should, perhaps, be regarded as 
enhancing by contrast the ng of the novel processes 
and results to which they act as a foil. 

It is positively exhil@ting to dip into the pages of a 
book like this after toiling through the arid wastes pse- 
‘sented to us°as wholesome pasture in the writings of 
Prof. Willard Gibbs, De. Oliver Heaviside, and others 
of a similar complexion. Here, at last, we exclaim, is a 
man who has caught the full spirit of the Quaternion 
system :— the real ests, the awen of the Welsh bards, 
the divinus afflatus that transports the poet beyond the 
limits of sublunary things”! No doubt, to a man like 
this, the restrictions imposed, in view of the prospective 
ordeal of the Senate-House, by the passionless worldly- 
wisdom of a “ Coach,” must have been gall and bitter- 
ness. Intuitively recognising its power, he snatches sup 
the magnificent weapon which Hamilton tender% to all, 
and at oncg dashes off to the jungle on the quest of big 
game. Others, more cautiows or perhaps more captious, 
meanwhile sié pondering gravely on the fancied imper- 
fections fi the arm; and endeavour to convince a 
bewildered public,(if they cannot convince themselves) 
_ that, Jike the, Highlanders musket, it requires to be 

treated to a brand-new stock, lock, and barrel, of their 
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own devising, before it can be¢safely regarded as fiè for e 


service. “Non Azs juventąs orta parentibus...” Wheat 

could be looked fðr from th@ pupils of a School like 

that? ® 
Mr. McAulay himself has introduced one or two ather 


startling innovations. Anut, unlike the would-be patchers - 


or,underpinneys to whom we have referre, he ‘retains 
intact all “the exquisitely-designed Hamiltonian ma- 
chinery, while cedulously oiling it, afd hee and there 
, Substituting a rolling for a sliding contact, or introducing 
a lignum vite bearing. To borrow an analogy from 
current electricity, he endeavours to add facilities, while 
his concurrents are busy adding resistances, sometimes 
indeed breaking the circuit altogether ! 

Among the additions to* which Mr. McAulay calls 
attention, some are certainly not novel, they were per- 
fectly well known*to Hamilton himself. Thus the use of 
suffixes, to show which factor of a product (say) is to be 
acted on by an operator, is at least as old as Herschel’s 
Appendix to the translation of Lacroix:eand is an 
essential part of the notation required for what is c@®r- 
rectly called “Hamilton’s Theorem.” My McAulay 
refers to this as a process of his own, which was found 
“necessary somewhat to expand the meaning” of a 
symbol. Another instance is the use of a vector, wich 
may have an infinite number of values, for the purpose of 
condensing three independent scalar equations into one 
common expression, &c. This is purely and entirely 
Hamiltonian. 

The “startling innovations,” however, as tve called 
them above, are unquestionably Mr. McAulay’s own— 
and he has certainly gone far to justify their introduc- 
tion. ` He has employed the sure tests of ready applica- 
bility and extreme utility, and these have been well 
borne. Objections based upon mere unwondedness or 
even awkwardness of appearance must of course yield 
when such important advantages as these (if they be 
otherwise unattainable) are secured; but it certainly 
requires a considerable mental Wrench to accustom our- 


selves to the use of e . o 
x, & 
1 dx, ° 
as an equivalent for the familiar expression ° 
ax 
ax. 


If this be conceded, however, it is virtually æ% that 
Mr. McAulay demands of us, and we are free to adopt 
his system. Itis to be carefully observed that there is no 
interference with the principles of quaternions to which, as 
was remarked above, Mr. McAulay strictly Adhefes. The 
quantities and operators, to which the dislocation applies, 
are all scalars, and the wrengh referred to is therefore an 
algebraic, not a specially quaternion, one. Its introduc- 
tionis made ne@essaryby the determination to adheré to 
the non-commutative property of gaternion multiplicae 
tion, while endeavouring to@ffect certain slesirable trans- 
formations. Mr. McAulay likens this dislocation of the 
usual arrangement of operator and subject to the 
occasional disarrangement of relative position of adjec-, 


tive and substantive in a Latin eenfence:—the nexus ° 
between them being the common cdSeending, which is e 


the 2nalogue of,the common suffix, A single example, 
e ê s r e .e 


of # very simple characéer, must suffice. ® Thus in the 
strain of a homogeneous isotropic solid, due to external 
potential v, we have for th® sthin-fumetion p (when there 
aremo molecular couples) the ae 
S.voa + Savu ¢ 
which (in virtue of the ie ee a, dai spoken of) 
is equivalent to three independent scalar conditions. 
Suppose we wish to express these, without the a, in the 
form of one Vector ondition. Mr. McAulay boldly writes 
the first term as 
S.ap,'V, ; or rather as S.adv, e 

for in so simple a case the suffixes are not required, and 
the strair®function is self-conjugate under the restriction 
above, Then, at once, the property of a shows us that 

oy + Vu = 0, 
which is the vector equation required. Here it is obvious 
that, in the usual order of writing, 


du d d 


This simple example shows the zafure of the gain which 
Mr. McAulay’s method secures. Those who wish to know 
its extent must read the work itself. They will soon be 
introduced to novel forms of concentrated operators with 
regard to which, as I have not yet formed a very definite 
opinion, I shall content myself by hazarding the remark 
that, while they are certainly powerful and eminently 
useful, they must at present be regarded as singularly 
uncouth. 

As a purely personal matter I would add that I do not 
think Mr. McAulay states quite accurately the nature of 
some of the remarks which I made on his Essay when I 
read it (at the request of Dr. Ferrers) in MS. The 
passage of the last edition of my book, to which he refers 
as being gimed at him, was meant as a defence or ex- 
planation of my own procedure. So far as I can recollect, 
Teurged Mr. McAulay to avoid (when possible) nealing 
with quaternion elements ; and to frame relations between 
surface and volume integrals, &c., from kinematical or 


other inteypretations ofsheir hole 
j P. G. TAIT. 


° THE MANUFACTURE OF PAINTERS 
COLOURS AND VARNISHES. 
Painters Colours, Oils, and Varnishes: a Practical 
Manual. By George H. Hurst, F.C.S. (London: C. 
Griffin and Co., 1892.) , 


HIS work is intended for those who are moré imme- 
djately interested in the manufacture of painter’s 
colours and varnishes ; and the author, as he says in his 
preface, has in the treatment of his subject endeavoured 
to combirfe theory and prattice by giving a short account 
of the theory of the precesses which he describes. Con- 
sidering the range of the work &nd th® great number of 
° subjects dealt with,ehe information thus afforded is neces- 
sagly hére anf there somewhat scanty, and hardly suffi- 
cient to work upon. »At the same time it appears to us 
that the bulk -of tle book might with advantage have 
been reduced by leaving out most of the elementary 
_ chemistry, with whi@h nowadays we nfust suppose any- 
one would be th8ropghly familiar, who intended to embark 
on mapper A colour-maker sought, aboye ali 
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things?to be a thorough Ghemist if he wishes to succeed; 
and those who merely rely on the working of theirestoc® 
of receipts, secret processes, and rule- cof-thumb directions,,. 
will have buteliftle chance of success in the future. The 
author, in his desire to make his work as complete as. 
possible, has also given undue space to the description 
of numerous coleurs and processes which are now obso- 
lete, and to others which® attracted only a transient. 
interest when issued from the Patent Office. 

The uninitiated reader will therefore find it somewhat 
difficult to separate’the chaff from the grain, as it is not 
always clear whether, in the description of the processes 
and the properties of the colours obtained by them, the 
author gives his own experience, or merely a transcript 
of the patent specification or the trade circular. This criti- 
cism applies more especially to the chapter on white pig- 
ments, Here it isgalso to be regretted that the author 
has not give more prominence to the description of the 
qualities of the typical whiteleads obtained by the dif- 
ferent processes, and has not brought them intoecom- 
parison with other similar lead compeunds, and with the 
various zinc pigments which have bgen introduced as 
substitutes for the poisonous whitelead. The fsults of 
such comparative trials carried out systematically, and 
according to the methods mentioned in the book, would. 
have been of great value, as they would also assign the 
proper value to those compounds which are so persistently 
recommended as being equal, or even superior, to genuine 
old-fashioned whitelead. 

With regard to zincwhite,*it appears to us that the real 
reason of its not being more generally employed is not 
its supposed want of covering power, for avell-prepared 
Belgian zincwhite ground in oil is hardly inferior in this 
respect to whitelead, but that it does not work so smoothly 
and freely under the brush, hewever finely it may be 
ground. On this account the workne@a will always prefer 
to ase whitelead, antl hẹ will only use zincwhite when he 
is compelled to do so, We notice that the author, in 
describing the preparation of® zincwhite, says “ the 
vapour of zjnc burns, and vapour of zincoxidg is emitted 
in large volumes” ; tea eee on he speaks of the use 
of “zinc ores, such as calamine and zincblende, and any 
product of zinc which, being heated in a retort, can be 
reduced to the metal.” Both these statements are 
absurdly incorrect. Here also we notice that the 
author, in referring, to certain fiernace operations, makes 
frequent use of the term “calcining,” but quite indis- 
criminately, whether the operation is carried out on an 
open hearth, or in a muffle with the exclusion of air, or 
in a covered crucible. It is desirable that writers on 
technical matters should preserve the strict meaning of 
such terms as this, which have a distinct and specific 
signification. 

The chapter on Barytes the author introduces with 


.the following words :—“ Barytes is one of the most im- 


portant white pigments at the disposal of the painter, 
probably in this respect ranking next to whitelead.” 
We leave no hesitation in@saying that this will surprise 
those who have any acquaintance with the behaviour of 
barytes when ground in oil or in varnish. Ieis true that 
this substance, as shown in the numerous analyses. given 
in this book, enters largely into the composition of a 
good many commercial colours ; but we venture to say 
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that, with a* few e&ceptions, where *the precipitated 
barium sulphate is used as a basis or bearer of ¢ertain 
@®)ouning matters, the admixture of ground native barytes 
has no other object than that of adulteration. As an 
oil paint it is absolutely worthless. Byt'while we have 
not ‘a good word to” say for ground native barytes, 
especially when it enters*into the composition of oil 
colours, it is quite otherwise with the, precipitated or 
artificial bariut sulphate, whitch, in our opinion, receives 
here too scanty a treatment,ejudging by the little the 
author says about its preparatiog. It seems almost as if he 
had quite overlooked its vast importance. He omits to 
mention that this pigment is principally made from 
native barium carbonate, or Witherite, by what apparently 
is a very simple process ; a process, however: which only 
in the hands of very few makers furnishes it in that perfect 
condition in which it finds so large an application in pre- 
paring the surface of paper for chropio-lithography. It 
is not, indeed, too much to say that this art largely owes 
its modern development to the introduction and use 
of thie form of barium sulphate. Passing, on to gypsum, 
we think, from the edescription given, the reader will re- 
ceive quite an exaggerated idea of the qualities and im- 
portance ®f this substance in its application as a pigment. 

The author says ‘its body is not as good as that of white- 
lead, but it is at least equal to barytes in this respect, 
and is superior to zincwhite.” He also states that it 
mixes well with either water or oil, and it can be mixed 
with all other pigments without affecting them. Here we 
mfght ask, are these the results of the author’s own trials? 
In speaking of its being used very largely by paper- 
stainers and makers of paper-hangings, he says it is pre- 
ferred to barytes on account of its having more body 
when used for that class of work; “ bulk,” perhaps, would 
be amore correct term in this case. . We almost suspect 
that the author, whilst speaking of tle use of gypsum asa 
pigment, really megme “‘satin-white,” a substance of some 
importance to the paperstaines® ami maker of paper- 
hangings, which is obtained by precipitating aluminium 
stiphate with caustic Pime, and which is a mixture of 
calcium sulphate and alumina hydrate. This substance, 
however, we do not find mentioned in the book before us. 

It deserves to be noticed thf, according to the author, 
gypsum as well as baryt&S and China clay are used in the 
finishing of cotton goods. We were under the impressign 
that this nefaridus and stupid practice had been given up 
before now. Strontiume sulphate, under the name of 
strontian white, finds also a place amongst the white pig- 
ments, and considering the price of strontium minerals, 
we are not a little surprised tô see it stated that strontium 
sulphate is often sent out as a substitute for barytes. 
Concluding with the white pigments, we find a very full 
and interesting account of China clay, and the mode of 
obtaining it from the natural deposits. 

Regarding the article on Vermilion, it appears to us 
that the author is under an entire misapprehension as $0 
the merits of the dry and wet methods of its prepafation. 
It is Incorregt to say that the Chinese product is finer and 
more brilliant in tone than that made in Europee The 
vermilion made at present in Europe by the sublimation 
process is Quite equal fo, if not better than, the Chinese ; 
but, as regards coloyr and fineness, the wet-process ver- 
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milion is far superior to gi tnd is superséding the ° 
former. . ° n 

We should have thought it iih worth while to meg- 
tion that the chromates offmescury and silver had been 
proposed as red pigments, and still less the chromate df 
copper, which, according to the author, is a dark red (?) 
coloured body. Undegchrome-green we notice that the 
author takes “ Guignet’s green” to be chsomic oxide, 
whilst it reall} is a hydrate of chromium oxide, and 
the chemical formula he gives for igs forngation is, of 
course, quite wrong. 

* In the article on Ultramarine we notice misspellings 
of the names bf authors, and R. Hoffmann, for instance, 
is throughout referred to as “ Hofmann.” 

The foregoing remarks have already taken up so much 
space, that we cannot find room for our comments on the 
remaining chapters dealing with the colours, and we must 
conclude here, bus not without calling attention to the 
latter part of the book, which treats of paint vehicles, oils, 
resins and varnishes, and gives a very full and interest- 
ing account of these materials. The descrgption of the 
manufacture of oil varnishes is particularly valuable, as jt 
gives an exact account of processes which are usually 
guarded with much secrecy. 


BRITISH FUNGUS FLORA. 


British Fungus Flora; a Classified Text-book of Mycology. 
By George Massee. Vols II. and III. (London: Geo. 
Bell and Sons, 1893.) 

[T was originally estimated that this work would be 

completed in three volumes, but, as we “pointed out in 
our first notice, this was practically impossible. A notice 

now accompanies the third volume, to the effect that a 

supplementary volume will speedily be published in 

conclusion of the work. The second volume continues 
the Hymenomycetes, which occupy 268 pages also of 
the third volume, so that two and a half volumes ase 
occupied by the Hymenomycetes, lefving 220 pages for 

the Hyphomycetes, which bring ethe third volume to a 

close. It is only necessary to enumerate the yemaining 

orders to appreciate the difficulty of completing even with 

a fourth volume. 

occupied in Cooke’s “ Handbook” an equal number of 

pages to the Hymenomycetes ; and supposing the increase 
to have been in the same ratio, it may be conjectured 
that this order (including the Discomycetes) cannot be 
compressed into less than two volumes. For all that 
remains afterwards, there will not be so much necessity. 

There would be the Spheropsidee and Melancontee, 

which are of minor interest, although numbering perhaps 

yoo species. The Phycomycete@z, which have recently 
been the subject of a volume, by the same author, as 

“British Fungi, Phycomyeetes, and Ustilagines.” 

Hence they may be dispensed with, The Uvredinee, 

which, with the @/s¢/asineg, formed a volume by C. `B. 


Plowright in 1889, have had so fey accessions that ae 


revision is not imperative.® The Myxemycews, which 
occupied a monograph by G. Massee in 1892, is fall- 
sufficient. -As to the Saccharomyc@les and the Schizo- 


mycetes, the little volume by W. B. Grove, dated 1884, » 


would furnish am introduction, amd “would be fairly 
”- 
.* 


There are all the Ascomycetes, which® 
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complete tq that date, in genera and species. With 
thése modifications, w@ see no reason “why, with two 
Supplementary volumes to contain all the Ascomycetes, 
the five volumes might n& be accepted asa fair approxi- 
mation to a “ British Fungus Flora.” . 

As far as the Basidiomycetes are, concerned, and these 
will occupy half the bulk of tlh volumes, even if ex- 
tended to five, it will-be conceded that they are of the 
greatest interest to the largest number of persons, and, 
moreover, tat they are treated with all the fulness that 
such an important section demands. We cannot help 
regretting, however, whenever we are called upon to use 
the book, that the sequence of families and genera were 
inverteds The ample descriptions, under each species, 
will nevertheless atone for much, and justify the appro - 
priation of half the volumés to their service. 

The 220 pages which are devoted to the yphomycetes, 
(or moulds), will be especially welcdme to students of 
microscopical fungi, not only because they are arranged 
according to the most recent system—that proposed by 
Saccafdo—sut also on account of the very useful figures 
Hlustrative of the several genera. In our opinion, these 
are the magt successful of the illustrations yet included in 
the present work. It would have been a great achi eve- 
ment, had it been possible, so to have increased the 
number of these little outline figures, as to have included 
every one ofthe species included in the Flora. As to 
substantial accuracy, that must, to a large extent, be 
accepted on trust, since the practical use can be the 
only test of the merits of the text-book, and its demerits 
—if any}. e 

We can now estimate the number of British species, 
and see how they are provided for in this Flora, or may 


hereafter be included, viz. :— 











Gastromycetes ibe nies 78 Vol. I. 
Hymenemycetes ... 1950 Vols, I. II. III. 
Hyphomycetes -+ 635 ... Vol III. 
d 2663 
Pyrenomycet& e ... goo 
Discomycetes ... 610 
Hysteriacei Sine cas 30 
Tuberageae eB wee QO 
1570 
ə Spheropsider, &. ... ws 700 
Uredinez and Ustilagineæ ... 257 
Phycomycetes as ws. IOO 
: Myxomycetes..., see .. LOO 
Saccharomycetes and Schizo- 
mycetes Sues 133 
——— 1290 
Total 5523 . ? 


The above estimates of the Ascomycetes, at 1570, are 
only approximate, and probably below, rather than above, 
the actual number. Hence therefore the total con- 
tents of the four or five volumes, as the case may be, 
would nowbe less than 420 species, and the absolute 
total of all British rgcorded Fungi upwards of 5500 
species, as compared with the 289 of @ooke’s “ Han d- 
®book” in 1871, orge duplication in twenty-two years, 

This face is,aesufficient jusPification for the publication 

of the present work. , ° 

rm We need not refeat our general commendation, as 
e expressed in gur first notice, except perhaps to intimate 
that in all respects the second and third volumes are up 
to the level of theftyst, and justify the confidence reposed 
®,. ' 
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by the publishe®s, and ourselves, is the ‘author to whom 
such an important work has been entrusted. It would 
be folly to pret end that*it is absolutely perfect, Dut te 
errors of judgment,,or execution, are not such as to 
detract from the general utility of@the most pretentious 
and important work which Mr. Massee has yét 
attempted. ° . M. C. COOKE. 





OUR BOOK SHELF 


Some Salient Points in the Science of the Earth. By Sir 
J. William Dawson, R.S. Pp. 499, with 46 ilustra- 
tions. 8vo. (I%ondon: Hodder and Stoughton.) ` 

THIS volume will have a melancholy interest, especially 

for the older geologists; for the author says that it “is 

intended as a closing deliverance on some of the more 
important questions of geology, or the part of a veteran 
worker, conversant in his younger days with those giants of 
the last generation, who, in the heroic age of geological 
science, piled up tge mountains on which it is now the 
privilege of their successors to stand.” We must bear in 
mind this implied limitation,that the heroic age of geology 
is now past, and must treat the volume before us as con- 
taining an account of researches and speculations *made 
during the lifetime of a bygone generation. ‘It is, in fact, 

a sort of scientific autobiography, touched up here and 

there to agree with recent research, but no® claiming 

authority as an epitome of the present state of our 


knowledge. 


Few chapters in the history of geology are so fasci- 
nating as Lyell’s account of the discovery, by Principal 
Dawson and himself, of the wonderful sertes of remains 
from the coal field of Nova Scotia. Itreads like the story 
of the exploration of a new country. We seem to walk 
among the strange vegetagion of the coal; we see thé 
larger reptiles crawling over and leaving trails in the soft 


‘mud; and on the dry land we help to pull to pieces one 


of the hollow trees, and find within it a namber of land 
animals, all new to science. We can understand how 
these discoveries game as a complete surprise to the 
scientific world in «lays when few or no reptiles were 
known of earlier date thanethe Pegmian, and no land 
mollusca earlier than the Eocene. ‘fMe reader will natur- 
all} turn first to the chapters relating to the researches in 
the coal measures, and it is,probably on the observations 
there recorded tha the author’s fame will principally rest. 
Sir William Dawson’s exploration ef the coal measures 
of Nova Scotia led him to devote particular &ttention to 
the natural history of tha period. He studied carefully 
the physical conditions under which the strata were laid 
down, devoting special attention to the formation of 
umderclays and to the origin of coal seams ;,he still stands 
up for the dry-soil origin of coal, and for it$ growth on the 
spot. From the origin of coal iwas a natural transition 
to the coal-measufe plants, and these the author has 
worked at most industriously, though the present volume 
only contains a summary,of his researches. There is 
also a chapter on the air-breathers of the coal, in which 
the author gives an account of his explorations at South 
Joggins. i 

We do not much care for the chapters on the genesis 
and migrations of plants, on the distributivn of ani- 
mals and plants as related to geographical and geo- 
logical changes, and on Alpine and Arctic plants in 
cennection with geological history. In all such subjects 
the author’s strong bias against evolution in any form 
leads him to use strange arguments. We do not.wish, 
howeyer, to conclude this gotice with a criti¢ism of minor 
points, and though unprepared altogether to praise Sir 
William Dawson’s volume, we thoroughly recognise how 
much he has done for the science of geoldyy, and we 
gladly welcome in this handy form a short record of his 
life’s work, : 
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Das Karstpiinomen: Versuch einer morphologischen 

monographie von Dr. Jovan Cvijić. (Wien: Ed. Héizel.) 
NOTWITHSTANDING its rather pompous second title, 
this is an interesting and valuable book, which,*however, 
is not a separate werk, but the third part of the fifth 
volume of a geographécal series (Adha&dlifngen) edited 
by Prof. A. Penck. Its gubject may be briefly stated 
as follows:—In many limestone districts the surface of 
the rock is guttered by channels—sqmetimes small, 
sometimes ange varying from comparatively smooth to 
rough. Here each ends in a gmall pipe, which descends 
vertically into the rock; there they converge towards 
one-ef larger size, With tRis sygtem of superficial 
drainage are associated hollows of various forms, “ blind 
valleys,” and the like, and caves are likely to be common. 
A region which exhibits some or all of these phenomena 
is called, from the peculiar sculpture of the surface, a 
karst region, Such may be found in various parts of 
the world. It is represented in England by the fur- 
rowed limestones and “ swallow-holes” of Derbyshire 
and Yorkshire ; it occurs in many pagts of the Alps, the 
phenomena becoming more frequent eastward, tilf their 
headquarters are reached in the Julian Alps and the 
great “‘ Karst plateau,” north @f the Gulf of Fiume. As 


they occur in many lands, so they beat many names. ` 


A full, exhaustive, 4nd elaborate account of these inter- 
esting phenomena will be found in this memoir, perhaps 
with an .affected attempt at precision in distinction 
and classification (for after all, though curious, they are 
simple in origin), together with abundant references to 
the literature of the subject. Its usefulness, however, 
would be greatly increased by an index or by a very full 
table of contents ; and though it is paged continuously 


with the volume, the latter, at least, ought to have been ° 


ven. O TGB. 
LETTERS TO THE EDITOR. 


{The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended fer this or anyother part of NATURE, 
No notice is take of anonymous communications.) 

-œ 


The Origin of Lake Basins. n 


. THE most thorough-going glacialist could find no ground for 
‘mplaint that Dr. Wallace h&s not gone far enough in his 
most interesting advocacy of the glacial ovigin of lakes. I do 
not propose to enter into any general discussion, of this ques- 
tion ; that glaciers can excavate rock basins is indisputable, but 
there is a limit to their power, af this limit I believe to be 
reached far short of even Wœ larger of our English lakes. The 
controversy is of long standing, and there is little new to 
be said on either side; nor would I have desired to re-entergit, 
but that Dr. Wallace’s article seems to me to contain one serious 
fallacy and one vital sites apres which have not as yet been 
noticed, though they should not be left uncorrected. iP 

. The fallacy is not a new one; it may be found in the writings 
of more than one of the advocates of the glacial theory, and is, 
contained in the argument that because lakes are found in 
regions that have been extensively glaciated, and are not found 
in regions precisely similar in every respect, except that there 
has been no great extension of glaciers, therefore the rock basins 
in which ghe lakes lie were excavated by glaciers. I trust I 
have not misrepresented the argument in this succinct statement 
of it ; but such condensation is useful if we would detect a fal- 
lacy, and in this condensed form the fallacy of the undistri- 
buted middle term becomes conspicuous. The term - lake” 
is by no means coextensive with the term “ rock basing and it 
is not the water filling the lake which requires explanation so 
much as the%basin that it fills. A rock basin filled with allu- 
vium is a rock basin still, and r€quires explanation as much as 
if it contained Water, and was consequently a lake. = 
- The mistepresentation is to be found in Dr. Wallace's limita- 
tion of. what he rightly regards as the only tenable alternative 


‘theory, that the roc basins owe their origin to deformation - 


of the surface immediately before the advance of. the ice. This 
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limitation of time is. so extraordinary that it would have 
passed for an accidefit or oversight, but that % is repeated 
at greater length on the very next page; ‘did it form any 
essential part of the theory, this would deserve all the stricture8 
passed upon it, but s&ch is Dy n@ means the case. Without 
entering into the question of whether the geologists quoted 
by Dr. Wallace accept this limitation of time, I may pdint 
out that it is altogetheregnore reasonable to regard thé de- 
formation as having ta place affer the advance of the 
glaciers. We know that during the glacial peri@l there were 
great changes of level, and it is reasonable to suppose that 
these were not absolutely uniform ; moreover, had the rock basins 
been formed before the ice was there to ffl then®, they would 
mostly have been filled at once by river deposits, as has been 
The case in nonglaciated regions, and once filled up they would 
remain so on tfs theory, for if a glacier cannot erode a rock 
basin it cannot clean out one that has béen filled up with stream 
deposits. This alteration of time makes the theory moge natural 
and acceptable; when a rock basin is formed in the course 
of a stream by elevation or subgidence no lake arises in the 
great majority of cases, as either the barrier is destroyed by 
corrasion, or the hollow is filled up by deposition, as fast as itis 
formed ; but when tfe basin arises underneath a glacier it be- 
comes occupied by ice, and on the retreat and disappearance of 
the glacier a hollow is left that is at first filled by water, forming a 
lake, and only subsequently by degrees filled up by stream 
deposits. In this way the connection between the present distri- 
bution of lakes and the areas of pleistocene glaciation is easily 
explicable, and it is consequently not admissible as an argument 
to prove that the lake basins were excavated by glacfers until it is 
shown that in the nonglaciated regions, where there are now no 
Jakes, there are also no rock basins. 

With most of the regions quoted by Dr, Wallace I have no 
personal acquaintance, but in India such do certainly occur, 
and have as certainly not originated by glacial erosion ; in some 
cases the existence of the rock basin has been proved by borings, 
but besides these there are many more instances where there can 
be no reasonable doubt of the existence of a rock basin, though 
the final test has not been made. R., D. OLDHAM. 

-In his last communication Sir Henry Howorth makes two 
statements which are so erroneous and so misleading that I can- 
not allow them to pass without correction. The first is, that 
Mr. Deeley ‘‘ repudiates Dr. Wallace’s notion that regelation 
can in some way act as a compensating element whgn crushing 
supervenes in ice.” Here is a doyble misstatement. Mr. Deeley 
‘* repudiated ” no notion of mine, or he would, I am sure, haye 
said so plainly, and he said nothing wkateva@r about “ crush- 
ing.” Neither did I say a word about regelation acting as a 
‘t compensating element,” for I do mot believe in the crushing 
of ‘glaciers by their own pressure. » I asked Six Henry what 
would happen to the ice After it was crushed, the pPessure con-_ 
tinuing ; and I get no reply but the above double misstatement. 

Then, further on, Sir Henry says: ‘Mr. Wallace confesses® 
he does not like to face these mechanical issues.” This is simply 
untrue. I “confessed” nothing of the kind, and I chalfenge, 
Sir Henry Howorth to quote any words of mine which will bear 
such a meaning. I maintain that his ‘‘ mechanical issues” are 
pure theories, and are beside the question of the actual facts of 
glagier notion. Lastly, he attempts to evade the real issue be- 
tween us, which is, that he himself accepted Charpentier’s con- 
clusions as to“the extent of the Rhone glacier, but refuses to 
allow me to use these same conclusions as a datum in the dis- 
cussion. i 

I have now shown ample reason why further di&ussion of 
this matter with Sir Henry Howorth must. be unprofitable. 

ALFRED R. WALLACE, 


ewe D d 


The Second Law of Thermodynamics, — , 


I AM unable to see any reason for regarding ‘Clausius’ sup- 
posed deduction of the Second Law % in any way limited b? 
the condition stated by Mr. Bfrbury, viz. ‘‘ shat the system be 
conservative, that iœ, that the external as well as the in€rnal 
forces acting on it are to be derived frr a potential.” No such 
limitation was contemplated by me when I was preparing the 
Report for the British Association. 


. ® 
It is true that this assumption is made in°§ 17 of the Report, ° 


in order to establish the closest possible aognection between the 
6 
e i s i P 
« _e a 2 
a e? 6 
e 
6 e © 


e 


e. 


e@rankland’s work. 


+ e 


198 





miy 


d * . 
* deduction and Hamilton’s Principle of Least Action. But the 


limitation is reqhired by te postalate, viz. the Principle of 
Least Action, not by the deduction, Clausius expressly states 

(Phil. Mag. vol. xliv. (18724. #65) that his deduction hold: 

good for systems to which the"Principle of Least Action is not 
diregtly applicable, and in consequence he claims that his 
equations involve a new principle which is of more general ap- 
plication than Hamilton’s Principle Ss Report, § 16). I think 
there can be little doubt that Clausius Rad in his mind the very 
objection whi&h Mr, Burbury now raises, and that it was in order 
to meet it that he claimed this generalisation. : 

The assumption as $o the conservative nature of the forces is 
not required except in § 17 of the Report, and at the end of 
that paragraph two methods of avoiding it are suggested. One 
is to assume that the force-function can be varied with thetime, 
the other is a method adopted by Von Helmholt% 

If we allow the force-function to be varied with the time, 
then in Ma Burbury’s case (of a column of gas held down by a 
piston of constant mass) the potential of gravity can be altered 
and therefore the weégi? of thepiston is disposable. This dis- 
poses of Mr. Burbury’s objection, and it only remains to consider 
the investigations given at the beginning of § 17 of the Report. 

Clearly the Second Law of Thermodynamics cannot be de- 
duced from studying the behaviour of gas under constant pres- 
sure. To establish it we must make the working substance 
undergo a reversible cycle in which heat is absorbed and ex- 
ternal work Performed. ‘To do this we attach the piston to a 
cmank as in an ordinary steam engine, and make it turn a wheel 
which raises a weight by means of a windlass. Here we have 
a strictly confervative system, and one to which the arguments 
of § 17 are therefore strictly applicable. And for every single 
turn of the wheel we have 


- (1) 


a relation identical in form with that which expresses the 
Second Law. 
It seems to me that the real objections to Clausius’ deduc- 
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tions are far more intricate and far less easily disposed of. The. 


difficulty of assigning a physical meaning to the quasi-period 7 
is one of them, and there are other difficulties connected with 
the interpretation of T as absolute temperature when intermole- 
cular forces are taken into account. All these difficulties are 
alluded to in my Report, and they are not peculiar to the hypo- 
thesis of ‘‘ quasi-periodic” motions ; similar difficulties exist in 
some form o~other in most so-called ‘‘ proofs of the Second Law.” 

It may be interesting to mengion that a proof of the Second 
Law based on the virial equation 

° ~8 = 4(T + 33 (4R7)) 

was given by R. C., NichoJs in the Philosophical Magazine for 
1876 (v. Series I. p. 369). I hope later on to deal more fully 
with that partfon of Mr. Burbury’s lester which relates to the 
‘* virial proof.” G. H. Bryan. 
e December 21. 





Flame. 


- I HAD hoped that after disavowing the unpleasant interpreta- 
tion which had been put upon his first letter, Dr. Armstrong 
* would have done me the honour, and himself the justice, of 
indicating precisely where he disagreed with my scientific 
arguments. Instead of doing so, he has imputed to me a sensi- 
tiveness to criticism so excessive that he feels it best to retire 
from the controversy with a mere statement that our standpoints 
are different. I must leave it to the readers of NATURE to judge 
whether Ijr. Armstrong has any longer the right to claim a 
standpoint, oo 
Mr. Newth will find a fuller discussion of my views about flame 
in the Fournal of the Chemical Society for 1892, pp. 204-226. 
If after readifig that he still has ‘difficulty in understanding the 
fundamental points of my werk, I shall be glad to help him if 
he Will communicate with me privately. With a little care, 
Yr. Newth will find it gyite easy to separate the two cones of 
a carbon monoxide-air ffame in tQe ordinary apparatus’ without 
the uge of Pgawze*cap. The air must be turned on very gradu- 
ally. In the case of the hydrogen-air flamfit is best to dilute 
the gases with nitrogen,as recommended in my first paper. 
I am sorry that anyone should think I have slighted Dr. 
I can, however, understand, and even 
admire, Mr. Newth’s exctssive zeal in the matter. 
o° ARTHUR SMITHELLS. . 
è ° 
*. NO. 1261, VOL. 49] ° 
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“The Zoological Record.” 


WE are delighted to find ach a consensus of opinion as to 
the desirability of retaining palzeszoology dn the Zoobgica? 
Record. The recorders whom we have consulted, the editor, 
and now the secretary of the Zoologi@al Society, all have 
expressed themselv&s in its favour. The question therefore is- 
purely one of finance. Under these circumstances the publica- 
tion of the correspondence with fhe Geological Society is of 
great interest, and the only addition that we could suggest would 
be the publication in your columns of that @overty-stricken 
society’s balance-sheet, 

We should like, however, fo point out that the Zoologicar 
Record appeals to the Geological Society, not merely on the 
ground of its palzontelogical contents. Palzontologists 85 to 
the Xecord to learn what the neontologists are doing, quite as 
much as to read the titles of their own papers. Under any 
circumstances, then, the Zoological Record has some claim on 
the Geological Society, and we must all regret that financial 
distress prevents the Society from ackn@wledging that claim. 

But the Record Committee of the Zoological Society need 
not despair; for the Record has no less claims on many other of 
our learned societies, and, by the converse argument, the 
inclusi@n of palzeozoology merely strengthens those claims. 
Every biologist should be grateful to those who bring to his 
notice literature that he would otherwise never hear of. Apart 
from this, one-third of the volume is devoted to entomotogy. 
Why should the Entomological Society not, be invited to contri- 
bute? Then there are the Royal and the Linnean Societies, and 
the British Association ; the Microscopical, eve would mention, 
did it not already do excellent work of a similar kind. At any 
rate, surely five of these bodies could be prevailed on to sub- 
scribe £20, or even £40 a-piece. The Zoological Society 
appeals through its Record to hundreds of workers who do not 
belong to it. It has long done an admirable work, of which 
it will never lose the credit. Everyone should sympathise with 
it in its present attempt to perfect this work, and should not 
permit it to suffer so large a pecuniary loss in that attempt.» 

December 17. R. I. Pocock. 
ERA sM F. A. BATHER. 





On the Bugonia-Superstition of the Apcients. 


Last August, I published in the Buletin Soc. Entomol. 
ltakana, 1893, p. 186-217, an article entitled ‘* On the Bugonia 
of the Ancients, and fts relation to Æristalis tenax, a two- 
winged insect.” I desife to collect s@me more materials on that 
subject, in view of a second editidn, and dyould be very grate- 
ful tg readers of NATURE who may be able to give me assistance 
in that matter, 

The information I require mayebe expressed in two questions, 

(1) Whether travellgrs in out-of ihe way places in Europe or 
Asia have not come across vestiges of the superstition about 
oxen-born bee$, still lingering among primitive people? 

(2) Whether readers of Ogjental literature have not come 
across passages evidently referring tg this superstition, like the 
passage I reproduce here as an example. I found it in the 
** Golden Meadows” of the Arab traveller Massoudi (died in 
Cao, 955), translated by Barbier de Meynard&nd Pavet de 
Courteille, Paris, 1861, vol. iii. p. 233. It relates a conversa- 
tion which took place in Arabia, and @f which thisis a fragment. 
“€ Had the bees, which produced this honey, deposited it in the 
body of a large animal,’ asked Yiad? The surveyoranswered : 
‘ Hearing that there was a hive gear the sea-coast, I sent people 
to gather the honey. They told me that they found at that 
place a heap of bones, more or less rotten, in the cavity of 
ae bees had deposited the honey that they brought with 
them.’’ 

I have sent separate copies of my paper to the Geographical, 
Linnean, and Entomological Societies in London, to the 
Natural History Museum, South Kensington, to the Atheneum 
Club, and to many friends in England. I should be happy to 
sent a copy to anybody interested in the subject. 

C. R. OSTEN SACKEN. 





i a 
The Earliest Mention of tte Kangaroo in Literature. 

I TAKE advantage of the present opportunity®to put another 
question to zoologists. In the same bodk of Massouéi, whom I 
quoted in the previous notice, I found the following? pasfage 
(vol. i p. 387):—~‘* El Djahiz, in his “Book on Animals,’ 
relates that the female rhinoceros is pregnant for seven years, 
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during which the*cub pr®trudes the head from” the helly of the 
mother, in orfler to browse, and withdraws it afterwards. De- 
sirous of being better informed, I asked the people of Siraf and 
Oman, who visited this country, # well as merchants whom I 
had met in India? They all told me that the rhinogeros breeds 
just like the cow and the buffalo ; and I do not know where E 
Djahiz has found this*story, whether among hfs geading, or from 
` his inquiries.” This i®evidently an obscure tradition about the 
Australian kangaroo, which had reached some part of Asia, 
and was connected with the rhinoceros by people who knew 
nothing about either of the two animals. Has the attention 
-of zoologists b@&n called to this story before? 
Heidelberg, Germany, C. R. OSTEN SACKEN. 


December 5. 
.. -u 
On an Undescribed Rudimentary Organ in Human 
Attire. 


LECTURERS who are tired of the cockade hat-ribbon and tail 
buttons, may be glad to know of the following rudiment. The 
old-fashioned double @ye-glass was a folder, with a knob at the 
outer side of the distal glass ; and this on folding locked against 
a pin on the outer side of the proximal glass. The double eye- 
‘glass of the present day does not fold; but, none the less, is the 
knob outside the distal glass retained for It, though theres no pin 
to lock with on the proximal glass. How long will it take be- 
fore this useless rudiment disappears? What will be the cause 
of is disappearance? As panmi@xia is out of the question, we 
may prophesy that yf will be economy of material. 

Cork, December 12. Marcus HARTOG. 


EARLY ASTERISMS3) 
ITI. 


The Constellations referred to in the Myth of Marduk 
and Tiamat. 


E are indebted to the myth, then, for the knowledge 
that when it was in?ented the constellations Bull, 
Scorpion, Goat,and Fishes had been established. 

This argyment is strengthened by the following con- 
siderations suggested, by Jansen :—- 

“We look in vain among the retinue of Tiāmat for 
an animal corresponding to the *constellations of the 
zodiac to the east of @he vernal equinox. This cannot 
be accidental. If-therefore we contended that the cos- 
mogonic legends of the BaBylorians stood in glose 
relationship to the phenomena of sunrise on the one 
“and and the entrance of the sun into the vernal equinox 
on the other ; that,sin fact, the creatton legendsin general 
reflect these events, there could not be a mere convincing 
proof of our view than the fact just mentioned. The 
three monsters of Tiimat, wich Marduk overcomes, are 
located in the ‘watefregion’ of the Heavens, which 
the Spring Sun Marduk ‘overcomes’ before entering 
the (ancienfBull. If, as cannot be doubted, the sfgns 
of the zodiac are to be regarded as symbols, and 
especially if a monstef like the goat-fish, whose form it 
is difficult to recognise in the corresponding constellation, 
can only be regarded as a symbol, then we may assume 
without hesitation that at the time when the Scorpion, 
the Goat-Fish, and the Fish were located as signs of the 
zodiac in the water-region of the sky, they already played 
their parts as the animals of Tiamat in the creation 
legends.e Of course they were not taken out of a com- 
plete story and placed in the sky, but conceptions of a 
more general kind gave the first occasion. It does not 
follow that all the ancient myths now known to us must 
have been available, but certainly the root-stockgof tem, 
perhaps in the form of unsystematic and unconnected 
single stomtes and concepts.” 

There is still further evidtnce for the consteXation of 
the Scorpions z 

Jenselt remarks ;— 


1 Continued rom vol. xlviii. p. 520. 
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“A Scotpion-Man plays’ also another part in the 
cosmology of the Babylonians. "The Scorpion-Man ands 
his wife guar@ the &ate leading to the Meise mountain(s), 
and watch the sun at rising and setting. Their upper 
part reaches to the sky, gnd their zv/w (breast?) to the 


gower regions (Epit of Gistub@r. 60,9). After Gistubar has 


traversed the Masu Mountain, he reaches the sea. ‘This 
sea lies in the east or south-east. However obscure 
these conceptions maybe, and however they may render 
a general idea impoSsible, one thing is dear, that the 
Scorpion-(Mem are to be imagined at the boundary between 
land and sea, upper and lower world, and in such a way 
that the upper or human portion bélongs¢to the upper 
region, and the lower, the Scorpion body, to the lower. 
Hence the Scorpion-Man represents the boundary 
between lig&t and darkness, between the firm land and 
the water region ofthe world. Marduk, the god of light 
and vanquisher of Tidmat, że. the ocean, has fos a symbol 
the Bull= Taurus, into which he entered in spring. This 
leads almost necessarily to*the supposition that both the 
Bull and the Scorpion were located in the Heavens at a 
time when the sen had its vernal equinox in Taurus and 
its antumnal equinox in Scorpio, and that in their 
principal parts or most conspicuous star groups; hence 
probably in the vicinity of Aldebaran and Antares, or at 
an epoch when the principal parts of Taurus and 
Scorpio appeared before the sun at the equinoxes.” æ 

If my suggestion be admitted that the Babylonians 
dealt not with the daily fight but with the® yearly fight 
between light and darkness—that is, the antithesis 
between day and night was expanded into the antithesis 
between the summer and winter halves of the year; then 
it is clear that at the vernal equinox Scorpio setting in the 
west would be watching the sunrise; at the autumnal 
equinox rising in the east, it would be watching the sun- 
set; one part would be visible in the sky, one below the 
horizon in the celestial waters. If this be so all obscurity 
disappears, and we have merely a very, beattiful state- 
ment of a fact, from which we learn that the time to 
which the fact applied was about 3000 B.C., if the sun 
were then near the Pleiades. . 

Jensen in the above-quoted passages by implication, 
and in a subsequent one directly, suggests that not all 
the zodiacal constellations were establishedat the same 
time. The Babylonians apparently began with the easier 
problem of having six constellations instead of twelve. 
For instance, we have already fountl that to complete the 


present number, between : 
Scorpio. Capricosnus. e , Pisces. 
we must interpolate 
° a x © 
Sagittarius. Aquarius. 


Aries and Libra seem also to be late additions atcord- 
ing to Jensen, who writes :— 
' “We have already above (p. 90), attempted to explair 
the striking phenomenon that the Bull and Pegasus, both 
with half bodies only, jyirowor, enclose the Ram be- 
tween them, by the assumption that the latter was in- 
terposed later on, when the sun at the time of the vernal 
equinox stood in the hind parts of the Bull, so that this 
point was no longer sufficiently marked iw the sky. 
Another matter susceptible of a like explanation may be 
noted in the region of the sky opposite to the Ram and 
the Bull. Although we carnot doubt the existence of an 
eastern balance, still, as already remarked (p. 68), the 
Greeks have qften called it ynAai ‘claws’ (of the Scor- 
pion), and according to what has been said aboye 
(p. 312), the sign for const@ilation in the neigh- 
bourhood of our Libra reads in the Afsacid®inscrjption 
‘claw(s)’ of tHe Scorpion. ¿These facts are very 
simply explained on the supposifion that the Scorpion 
originally extended into the region of the Balance, and 
that originally,« and 8 Libree rgprasefted the ‘horns’ 


> 
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of the Scorpidn, but later on, when the autumfhal equinox 
*coincided’ with them, the term Balance was applied to 
them, Althofigh this wag used as an Additional name, it 
was only natural that the old term should still be used as 
ar equivalent. But it alsg ingicates the great age of a 


portion of the zodiac.” . ° 


gt us suppose that what happened in the case of Aries 
and Libra happened with six congtellations out of the 
twelve, zz other words, that the oMginal zodiac consisted 
only of six cogstellations. We should have— 
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The upper list not only classifies in an unbroken 
manner the Fish-Man, the Goat-Fish, the Scorpion-Man, 
and Marduk,of the Babylonians, but we pick up all or 
nearly all of he ecliptic stars or constellations met with 
insearly Egyptian mythology, Apis, the Tortoise, Min, 
Selk, Chnemu as represented by appropriate symbols. 

Further, the remarkable suppression or small represen- 
tation of the Lion in both the more ancient Babylonian 
and Egyptian mythology is explained. I have shown before 
how the Babylonians with an equinoctial year would 
take slight account of the solstice, while it also follows 
that the Egyptians, who were wise enough not to use 
zodiacal stars for their warnings of sunrise for the reason 
that stars in the brighter light of dawn near the sun 
are more difficult to see, might easily neglect the con- 
stellation of the*Lion as first Phact and then Sirius, both 
southern stars, marked for them the advent of the 
summer solstice; on different grounds, then the Lion 
might well have been at first omitted in both countries. 

Since there is a doubt as to the existence of the Lion 
among the first Babylonian constellations,’ the argument 
in the foll8wing paragraph would appear to refer to 
observations made at a lat€r time when totemism was 
les$ prevalent:-e 

“The Lion in the heavens must represent the heat 
of the summer. He does this most effectually when 
the summer solstice coimcides with the constellation, 
that is, wlfen its principal star$ appear before the 
sin at the summer solstice. This happened at the 
time when the vernal equinox lay in Taurus, and when 
the principal star-group of the Bull appeared, before 
the sun at the time of the vernal equinox. The water- 
jug (Amphora)—Aquarius must represent symbolically 
the watery season of winter. .It does this most effectu- 
ally when the winter solstice coincides with it, or its 
principal star-group appears before the sun at the winter 
solstice. This happened about the time whea the vernal 
equinox lay in Taurus, and its principal star-group rose 
before the sun at the time of the vernal equinox.” 

The abôve suggested basis of the Babylonian mytho- 
logy, regarding the demons of Tiamat, established when 
the sun was in Taurus at the spring equinox, enables us 
to understafd clearly the much later (though similar) 
imagery employed wher the sun at the equinox had 
passed from Taurus to Aries—wheff the Zend Avesta was 
written, and after thegtwelve zodiacal constellations had 
wel [think I @m righ®Pabout the Tortoise, for I find the following passage 
in Jeen, p. 65, where he notes the absence wf the Crab:—-‘‘ Ganz 
absehend davon, ob dasselbe fiissunsere Frage von Wichtigkeit werden wird 
oder nicht, muss ich daran er@nnern, das unter den Emblemen, welche die 


sogenannten ‘‘ Deeds of Sale” häufig begleiten, verschiedene Male wie der 
scorpion so die Schildkröte abgebildet gefunden wird... .”’ 
* 
° 


NO. 126¥,°VOL. 49 | 
#o 5 2 
7 9 @ * 4 + 


° NATURE « 


tN Remsen eg 


oe r 


[ DECEMBER 28, 1893 


been established.e We find them divided €qually inte 
the kingdoms of Ormuzd and Ahriman. Here I quote 
Dupuis; * ä 

“ D'agneau est aux portes de Pempire du bien et*de 12 
lumière, ef la balance à celles du mal et des ténèbres ; 
Yun est le premier des signes supérfurs, et Pautre des. 
signes inférietrs. ° + ' 

“ Les six signes supérieurs cgmprennent les six mille de 
Dieu, et les six signes inférieurs les°six mille du diable. 
Le bonheur de l’homme dure sous les premiers signes, et 
son malheur commence au geptiéme, et düre sous les six 
signes affectés à Ahriman, qu au chef des ténèbres. 

“ Sous les six signes du règne du bien et de la lumière 
qui sont agneau,,taurefu, gémaux, cancer, lio® et 
vierge ou épi nous avons marqué les états variés de Pair 
et de la terre, qui sont le résultat de Paction du bon prin- 
cipe. Ainsi on lit sous agneau ou sous le premier 
mille ces mots, printemps, zephyr, verdure; sous le 
taureau, sève et fleur; sous les gtmeaux, chaleurs et 
longs jours ; sous le cancer, été, beaux temps ; sous le lion, 


‘épis et moissons; et sous la vierge, vendages. 


`“ On passant à la @alance, on trouve les fruits; Ià. com- 
mence le règne du mal aussitôt que Phomme vient à 
cueiller les pommes. La nature quitte sa parure ; aussi 
nous avons écrit ces mots. eDépouillement de Ja nature, 
sous le scorpion? on lit froid ; sous le sagittajre, neiges ; 
sous le capricorne, glace et brouillard, siége des téné- 
bres et de long nuits ; sous le verseau,epluies et,frimas ; 
sous les poissons, vents impétueux.” 

We now return for a moment to Ia.. 

Associated with Ia was an Ia-star, which Jensen con - 
cludes may be 7 Argûs. This we must consider. j 

Jensen concluded that the Ia-star is 7 Argûs, on the 
ground that many of the texts suggest a darkening of it 
now and again ; he next proceeds to point out that a varias’ 
bility in the star is the only point worth considering in 
this connection, and by this ergument he is driven to »,. 
which is one of the most striking variables in the heavens, 
outshining Canopus at its maximum. Speaking gener- 
ally, everybody would agree that observation by ctouds, 
&c., would not be recorded, but if the star were observed 
just rising above the southern horizon only, then its 
absence, due to such* causes, womld, I should fancy, be 
chronicled, and it must not be* forgotéeg that this is pre- 
cisely the place wherg itewould be observed, for in the 
first place it was to the south of the heavens, what Bil 
was to the north, and the teneple sacred to it at Babylom 
was oriented to the south. 

But 7 Argtis never rose or set anywhere near she south. 
I have ascertained that its declination was approximately 
334° S. in 6000 B.C., and Mcreased to 40° S. by about 
2000 B.C. Hence between tifse dates at Eridu its 
amplitude varied between 38° and 47° S. of E. or W. 
Noav here we are far away from the S. point, though 
very near the S.E. or S.W. point,. to which it is stated 
the Babylonian structures had ther sides oriented. 

The question arises whether there was a star which 
answers the other conditions. There wasa series of such 
stars. First, beginning with the most recent; we have 
Canopus. 6000 B.C. its declination was 623°, it would 
then have been below the horizon of Eridu, first making its. 
appearance with a declination of 59° nearly at the south 
point in 4700 B.C Phact would follow in §400 B.C, 
Achenar would make a similar appearance for the first 
time about 8000 B.c. It may be here mentioned gener- 
ally that the precessional movement must, after certain 
intervals, cause this phenomenon to be repeated con- 
stantly with one star after another. May this explain the 
“other animals” who subsequently appeargd like Ia 
(Oanneg)? The whole mytl» is, I think, clearly one re- 
lating to men coming (from the south?) to Eridu in 


ships. The boat is turned into a “fish man, and the 
e e 
** Origine des Cultes,” vol. vii. mẹ 82. 
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star to which they pointed to show whence they came or 
made a god 

It will have been gathered that the constellations of 
the Ball and the.Scorpion were recognised as guch at the 
same early date bothin Babylonia and Egypt, and this of 
course implies intertommunication. "j 


The ecliptic stars i usein Babylonia in later times are 
as follows ?;— e 


I. n Piscium. I5. Leonis. 

2. B Ari¢is. a 16. p Leonis. 

3. «@ Arietis. 17. B Leonis. 

4. n Tauri, ° 18 8 Virginius. 
5 a Tauri, e I9 7 Virginius. 
"6. 8 Tauri. 20s «œ Virginius. 

7, ¢ Tauri. 21. «œ Liliæ. 

8. n Geminorum. 22. R Lilie. 

9. p Geminorum. 23. ô Scorpionis. 
10. y Geminorum. 24. « Scorpionis. 
II. aœ Geminorunm 25. 6 Ophiuchi. 
12. A Geminorum. 26. «œ Capricornis. 
13. 6 Cancri, 27. y Capricornis. 
14. e Leonis, 28a 7 Capricornis, 


With regard to the complete ecliptic, the information 
seems meagre both from Babylonia and from Egypt in 
early, times. n 

Asto later times in Babylonia—say 1000 B.C. —the follow- 
ing list represents fhe results of Jensen’s investigations :— 

(1) Perhaps Ari& (= ‘‘ leading sheep ”). 

(2) A ‘* Bull (of the Heavens)” = Aldebaran or (and) = our 
Taurus. 

(3) Gemini. ` , i 


(4) ? 

(5) Perhaps Leo. 

(6) The constellation of the ‘‘ corn in ears” = the ear of corn. 
[Spica.] 

«7) Probably Libra, whose stars are, however, at least in 
general, called “‘ the claw(s)” (¢e, of the Scorpion). 

(8) The Scorpion. 

(9) Perhaps Sagittarius, 

(10) The “goat fish” = caper. 

(11) ? > 

(12) The ‘‘ Fish” with the ‘‘ Fish band.” 


In Egypt we find no such sharp references as the above 
to either the poles or the great circles, but dating from the 
twentieth dynasty {roo B.C.), and therefore almost con- 
temporaneous, is a series of star tables which have puzled 
Egyptologists from Champollion and Biot downwards. 

Looking at them they seem to be observations of stars 
made during the twelve hours of thé night on the Ist 
and 16th gf every month. The chief stars*seem to be 
twenty-four in number, and it Jpoked at first as if we had 
really here a list of pricejgss value of twenty-four either 
ecliptic or equatorial stars. 

Unfortunately, however, the list has resisted all effogts 
to completely anderstand it. Whether it is a list of risings 
or meridian passages even is still in dispute. Quite 
recently, indeed, one of the investigators, Herr Gustav 
Bilfinger,’ has not hesitated to consider it not a list of ob- 
servations at all, but a compilation for a special purpose. 

“ The star-table is intended to carry the principle of time 
into the rigid world of the grave, and represents over the 
sepulchral vault, ‘the eternal horizon’ as the ancient 
Egyptians so aptly styled the grave, an imitation of the 
sky, a compensation for the sky of the upper world with 
its time-measuring motion; yet the idea here is bolder, 
the execution is more artificialand complicated, since the 
sculptor endeavoured to combine the daily and tke 
annual motion of the celestial vault in ome pfcture; 
wanted to transfer into the grave the temporal frames in 
which all hufnan life is enacted. This endeavour to re- 
present by one configuration both motions and both 


1 For the st@ry as told by Bérdssas, see Sayce, p. 132. 

2 “ &stronemisches aus Babylon,” pp. 117-133. _ usa 

3 “Die Sterntafeln in den ägyptischen Konigsgriibern von Biban el 
Molik * .—von Gustav Bilfinger (p. 69). 
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a 
chronological units explains All tlfe 
perfections of pur #tar-table, r 
“The simplest means of representing both motions 
was found in the stars, ğhbich circle the earth in the 
course of a day ang indicate fhe year by the successiye 
ppearance of new stars in the morning twilight. If.the 
same stars were to serve both purposes in one xepre- 
sentation, it was necesfry to take twenty-four stars which 
rose at intervals of fiffeen days, since only sach followed 
each other at en average distance of 15°, and were there- 

fore useful for showing the hours.” 
“If the calendar-maker really possessed & list of the 
twenty-four principal (zodiacal) stars, the course of the 


*year was indicated thereby ; but since he also wanted to 


represent the daily motion, he might with some justice 
have composed each night out of eleven of these stars, 
since the stars’ risings are only visible during the ten 
middle hours of the night. But ten hours would not have 
adequately represented the might, since this was thought 
of as a twelve hours’ interval. 

“There was a way out of it, viz. to call hora o ‘sun- 
set,’ hora 12 ‘ sunrise,’ which would have been a simple 
and correct solution if the division of the night into 
twelve parts for practical purposes had been aimed at. 
But this expedient he could not adopt, becasse he could 
or would only operate with stars, and the notions of sue 
rise and sunset found no place in his tables. Thus he 
was forced to falsify the customary division of the hours, 
by squeezing the twelve hours of the night into thé time 
during which star risings are visible, viz. the dark night 
exclusive of twilight. On the other hand he could not, 
with his principal stars at intervals of 15°, divide his 
night, shortened as it was by two hours, into twelve 
parts, and thus he was obliged to make use of two or 
three auxiliary stars, as we have proved in detail above, 
and thus yet more to disfigure the hour-division, since 
thereby the lengths of the hours were made Very vari- 
able. These are then two things which we must not re- 
gard as peculiarities of ancient Egyptian reckoning, but 
as a consequence of the leading idea of our table, which 
did not intend to facilitate the division of the night into- 
twelve parts by star observations, but was calculated by 
the connection of thirteen stars with thirteen Successive 
moments to create the idea o$ the circling host of stars. 
and thence the course of the night.” é : 

I give an abstract of the list of the twenty-four principal 
stars and the constellations in which they occur :— 


I. Sahu = Orions n 
2. Gothis = Sirius. 
3. The two stars. e 
4. The stars of the water. 
5. The lion. R 
6. The many stars, ° 
7, Mena’s herald. 
8. Mena. 
9. Mena’s followers. 
í 10. 
II. 
* 12. ) Hippopotamus. 
13. 
xi Le 
16. 
id: \Necht. , . 
19. ù 
29. e : 
21. Ari. e 
22, G e- 
oose. @ e Š 
3 e 


23. 
24. ° Sahu = Head of Orion. 
It will be seen that this Egyptia# star list is very in- 


determinate, but there are other lists, which are much, 


more definite, represented by the Indiar Nakshatras, the 
Arab Man4zil al-Kamar, and the Chingse Sieu. 

+ e + i -* 
, è t’ eo è , 
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peculiarities and im- ° 
o $ 
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@ 


©% 
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* 20, Piirva-Ashadha (Unconquered) 


26. Pirva-Bhadrapada (Having ox fét) 
° 


ü . 
202 è 
e . * 
e å Hindu Asterism. ; 6 
ð o e 
t. ‘Acvint (The two gods) ® 
è 


B and y Arietis m 
e. Bharani (Carrying away)” 
35, 39, and 41 Arietis 


3. Krttika (Has been explained as 
- doubtful) 
n Taurf, &c. (Pleiades) 


4. Rohini (Red) 
a, 0, y2, e TRuri 

5. Mrgaciras (Head of deer) 
A, ¢', ¢* Orionis 


6. Ardra (Damp) 
æ Ovionis 


netting 3 


‘”, Punarvasu (Twice bright) 
8, « Geminorum 


‘8. Pushya (Auspicious) 
6, 5, y Cancri 


9. Aclesha (Embracing, serpents) 
E 5, og 7, p Hydre 


49. Magha (The strong ?) 
@ 1; Ys G u, € Leonis 


TI., Pûrva Phalgunt (Grey) 


6, 0 Leonis 
à 12 
a2, Uttara Phalguni 
B, 93 Leonis id 


%3. Hasta (Hard) 
ð, y, €, a, B Corvi 


14. Citra (Beautiful) 14 
a Virginis 
15 
15. Svati 
a Bootis 


a6, Viçâkhâ (Fork) 
t, Y, B, a Libra 


ay. Anurãdhâ (Blissful) 


e 3, B, m Scorpionis 


g 
18. Jyeshtha (The be$t) 
a, q, T Scorpionis e 


19. Mila Rot) 


A, V, K, t, 9, ny 


Cy fly € Scorpionis 


5, e Sagittarii 


è 
21. Uttara-Ashadha (Unconquered) 
g, ¢ Sagittarii 


22, Abhijit (Victorious) 
a, e, ¢ Lyræ 


23. Cravana (Lame) 
a, B, y Aquilz 

24. Cravishtla (Most glorious) 
B, a, Y, § Delphini 


25, Catablishaj (?) 
A Aquarii, &c. 


e 
a, B Pegasi 


~ 
27. Uttata-Bhadrapada (Having ox feet) 
y Pegasi, a Andrgmede 


e 
28, Revatt (The rich) 
¢ Piscium, &c. 

° 
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*;. ash-Sharatân (The two signs) 


. al-Kalb (The heaxt) 


. Sa’d as-Sutid (“The luck of lucks ” = spe- 


.. Sa’d al-Akhbiyah (‘ Sa’d with the tents ”) 


. al-Fargh al-Mukdim (The front lip of the 
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Arab Manzi, . 


B and y Arietis 


al-Butain (The little belly) 
35, 39, and 41 Arietis `e` « 


. ath-Thuraiya (Probably ‘the cluster”) 


n Tauri, &c. (Pleiades) 


. ad-Dabaran (“The follower” oé the Plei- 


ades) ; 
a, 0, y, 5, e Tauri 


al-Hak’ah (The circle of hairs) 


A, ¢}, $? Orionis . 


. al-Han’ah (Apparently ‘‘the wishing As- 


terism ”) 
M K P, Y, È Geminorum 


. adh-Dhird’ (The arm) 


B, a Geminorum 


. an-Nathrah (‘The point between lip and 


nostrils” of Leo) 


Y, 5 Cancri, and Pfzesepe " 


. at-Tarf (‘The eyes” of Leo) ° 


ë Cancri, A Leonis 


aj-Jabhah (The forehead) 
a N, Ys ¢ Leonis 


. az-Zubrah (The shoulder) 


3, ¢ Leonis 


. a§-Sarfah (‘‘ The change” of weather) 


B Leonis 


. al-Auwâ (“The howler,” sometimes con- 


ceived as a dog barking round Virgo) 
B, 7, y, 5, e Virginis 


. as-Simâk (The prop) 


æ Virginis 


. al-Ghafr (Of uncertain sense) 


t, x, A Virginis 


az-Zubanan (**The two claws” of the 


scorpion) 

a, B Libre 
al-Iklil (The crown) 
8, 5, m Scorpionis 


a Scorpionis 


. ash-Shaulah (‘‘ The sting ” of the scorpion) 


A, v Scorpionis 
an-Na’dim (The ostriches) ° 

Y’ ò, E, N; h, Fy Ty ¢ Sagittarii 
al-Baldah (The hairless space between the 


eyebrows) 
N of v Sagitterii 


Sa'd adh-Dhabih (Sa’d (Iuck) the sacrificer) 
a, 8 Capricorni ‘ 


Sa’d Rala’ (“Greedy Sa’d,” because the 
larger star seems to swallow the smaller) 
E, U, Y Aquarii 


cially lucky star 
B, § Aquarii 


a, y, G n Aquarti 


bucket) 
a, B Pegasi 
al-Fargh al-Mukhir (The hinder lip of the 
bucket) Š 
y Pegasi, a Andromedæ 
Batn al- Hilt (The fish’s belly) 
B Andromeda, &c. 


Es 





I. 


. Pi 
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rennan Baa eaea raoe aa a 


e Chinete Sieu. 
e 9 





Mao 
n Taur 


Pi 
s Tauri 


p Tse, 


«4. Tsan 


16. 
t7. 
18- 
19. 
2 . 
21, 


22. 


. Chin 


a s 


. Leu 


A Orionis 
e 
ò Orionis 


. Tsing (A well) 


u Geminorum 


. Kuei 


8 Cancri 


. Lieg (The willow) 


5 Hydra 


. Sing (A star) 


aœ Hydree 


. Chang 


yt Hydræ 


ant 
a Crateris 
@ 


y Corvi 


. Kio (A horn) 


a Virginis 


. Kang (Overbearing,strong) 


« Virginis 


Ti{A foundation) 
a? Libre 


. Fang (Room, dwelling) 


m Scorpioħis . 
e 


Sin (The heart) 
a Scorpionis 


orpionis 

Ki i 
e 7° Sagittarii 
Teu” x 

o Sagittarii 
Nieu 

B Capricorni i 
Nü .’ 

e Aquarii 
iii 

B Aquarii 


. Goei 


a Aquarii 


. Che 


a Pegasi 


a Pi 


y Pegasi 


. Koei 


¢ Andromedæ 


° 
B Arietis 


. Oei 


35 Arietis e àe 
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I mention thêse, hecause although their dates*are uncer- 
tain, they are undoubtedly built upon a common model, 
they have identical functions, gnd they have to do With the 


*ecliptic, that ig to say, we are in each case in presence of 


a belt of stars to which the motions of any other heavenly 
body travelling ro@nd the sun or, like the planets, round 
the earth, like thesmoon can be readily referred. In 
these lists? I give tranglations of the Sanscrit, Arab, 
and Chinese names, so far as they can be made out, 
and I must here express my deep obligations to Profs, 
Max Müller’ Robertson Smith, and Douglas, for their 
kindness in supplying them, 
J. NORMAN LOCKYER. 





THE SECONDARY EDUCATION 
ZOVEMENT. 
THE outcome of the Oxford Conference on Secondary 
Education in England is our usual panacea for 


social ills,a Royal Commission. 
us hope that the reference will be restricted tO some 


definite points, and the members to a small number of 


properly qualified persons. ¿Otherwise little else than 
unnecessary delay will be the result. Praetical experience 
of such Cémmisstons tends, however, to disenchant one 


with the prevailing idea of their usefulness, that is, of 


their p§wer to settle the question at issue. Look at the 
Jast Commission on Primary Education, containing big- 
wigs of every kind. How long they sat, and how many 
Blue Books they filled with evidence, may be learnt by 
those who are interested. But what did it all come to? 
The large majority reported that they were totally 
opposed: to free education, and the small minority, 
though not opposed, saw no possibility of its accomplish- 
ment. Two years afterwards a Tory Government carried 
a Free Education Act! Again, a Royal Commission on 
Vaccination has been sitting every Wednesday for the 
last fiye yeas, and it has not yet finished taking evidence ! 
In face of facts likeethese, and they might be greatly 
extended, can one look with mugh hope to the early 
settlement of so difficylt and complex a question as 
English secondary education by a Royal Commission 
as usually constitftt€d ? There are two conditions under 
which Commissions of this kind{carf act usefully : fir, as 
means of inquiry into facts, and such a one was the Tech- 

ical Commission of 2881-4, which journeyed over sea 
and land in quest of*information ; and second, as a means 
of carryirfg out measures laid down by Act of Parlia- 
ment; and such a one, for eyample, is the Scottish Uni- 
versity Commission nowgsitting. If we do not now know 
what we want in the way of secondary education, let 
there be a Commission by all means. Many may think 
that we do krfow, We are all convinced that more good 
secondary schools are geeded both in town and country ; 
and what has to be decided are slich matters as how 
these schools are to be governed, by whom new ones are 
to be set up, and old ones remodelled to suit the wants of 
the times, how the necessary funds are to be found, and 
so forth. Now, are these questions of a kind which a 
Royal Commission can once for all determine? I think 
not. In my opinion they can only be settled by the 
House of*Commons. The rival claims of County Coun- 
cils, now in possession of the funds; of School Boards, 
now entrusted with primary education; of existing 
public schools of various orders ; and, lastly, of private 
venture schools of all sorts and sizes, cannot be®met or 
satisfied by any report of a Royal Commission. They 
must be fotfght out on the figor of the House, and it is 
by no means clear that the outcome of such a struggle 


1 Reproduded from the Journal of the American Oriental Society, vol. vi. 
No. ld. p. #8, as given by Profs. Whitney and A. H. Newton. 
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will be in®xccordance with.the secommendations wRich y 
the report may contain. Therefore, desjripg, as all those 
interested in@ducation must d@, to see the present ehaos 
reduced to some degree of order without delay, and she 
crying needs at least to s@#me gxtent supplied ; and, know- 
ing that there is no present prospect of Government actfon 
on such a scale as to systematise our varied forths of 
educational activity, for one, should be satisfied*to get 
a Bill through the se of Commons consisting of two 
clauses, the first making the educational us@of the whisky 
money c@mpulsory and permanent, and the second giving 
County Councils power to expend sych a portion as they 
think fit, of the funds capable of devotion to technical 
instruction, on the furtherance of secondary education. 
That an expenditure in this direction of some of the 
money especially voted by Parliament for technical in- 
struction is justified by the acknowledged fact that it is. 
impossible to carry on such instruction, except on the 
lowest level, to persons igngrant of the educational tools. 
which have to be used. 

But, in fact, technical instruction, as defined in the 
Act, is, or may ‘be, modern secondary education, for it 
includes all the necessary subjects with the exception of 
classics and, perhaps, of English and history. So that 
under these Acts schools—either free or fee’d—can now 
be established wherever the County Councils determine, 
and these may be, to all intents and purposes, middfe- 
class secondary schools. Moreover, undergthese Acts, 
the local authority may aid existing schools so as to 
enable them to give scientific or technical instruction.. 
Both of these modes of action are now being widely 
adopted by County Councils all over the country, so that 
something substantial in the direction of what is needed 
is being done. There is, of course, considerable differ- 
ence of opinion as to the best steps to be taken to bring 
about a complete and satisfactory system ; and for the 
purpose of ventilating the subject, the Oxford University, 
in its corporate capacity, took the unprecédented step of 
calling a conference of the teachers of England, from the 
university to the elementary school, to discuss the whole 
question of secondary education. The gathering was. 
remarkable in many ways, but chiefly as an ad- ° 
mission, on the part of the universities, of, the need 
of radical educational reform, and of the wisdom of their 
participation in such reforms. The papers read and the 
discussions held were, of course, pf the multifarious. 
and somewhat discursive order. All, however, from 
Dean Gregory on the one side,*to Mr. Lyulph Stanle 
on the other, agree “that something should, be done,” 
but we may seek in vain for any consensus of opinion as 
to how that “something” is to be done, or even whate 
that “something” is, except, indeed, the consignment. 
of the matter to the tender mercies of a Royal Gom- 
mission. Nevertheless, much good may come from the* 
conference ; many wise things were said, and the coming s» 
together of a large number of persons all in one way or 
another interested in assisting the progress of the ques- 
tioh, cannot be without its useful effect. 

What oné misses chiefly in the discussion is the 
scientific aspect of the question. Scarcely a speaker 
touched upon what, I take it, is after all the gist of the 
whole matter, viz. the necessity, above all and under all,. 
for an education based upon science. We have to 
deal, as was well said by Dr. Hewitt, of the Cheshire 
County Council, not with the 10 per cent. of the popu- 
lation to whom we teach the “ Itumanities,” but with the Zs 
9o per cent. of Rumanity struggling for existence. If we 
want to hold our own with foreign netions, we must alter® 
and that rapidly, and not “vaste our precious time too 
much in inquiry. With the object of raising the standard 
of existence for these teeming mfljons the nation now 
pays £750,000 a year, not enough, perhaps, to ac- 
complish all we require, but amply gufficient for pre~*. 


a 


bad 
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sent use, @specially when we remember that County 
Councils can, if they please, levy a ratedn addition to the 
*Impefial grant. We shal agree with Dr. Gull, of the 
Grecers Company’s School, that the battle of scientific 
and technical training versve th®humaaities ought to be 
dedided by evolution and natural selection, rather than by 
authority ; though what this latter exactly means I do not 
quite understand. Authority can ong¢ act when evolution 
and natural selection—in other worts, public opinion— 
has decided What is wanted. But we shall disagree with 
him when he says that “no time could be wdrse than 
the present fay settling this question.” We say that no 
time can be better, or rather that no time can be so good 
as the present; for if we do not settle the question soon 
it will be too late, and our people will lag sq far behind 
those of other countries, that we shall not be able to 


e fetchup or lee way, and the victory will not be to us. 


To my mind much nonsense is talked, especially by 
those whom I may without offence call the high-faluting 
educationists, about so-called culture, and of the neces- 
sity for the study of grammar and the humanities for chil- 
dren of every degree. Mr. Bowden, President of the 
Union of Teachers, is not one of these. He calls atten- 
tion to the fact-—deplorable enough—that only about five 
per cent» of ogr five million of children on the registers of 
elementary schools are in the sixth standard. This being 
so, it is our duty to give these few children whose parents 
are willing awd able to let them pass on to a higher level 
of education in secondary schools, that which will most 
effectively fit them for the life which they afterwards 
have to follow. Ours is essentially an industrial popula- 
tion, and as the Duke of Devonshire said, at another 
conference on the same subject, “any advance in the 
direction of utilising existing secondary schools must be 
made not for the benefit of the middle classes only, but also 
of the whole of the working-class community of this 
country ”; eand to this I may add Mr. McCarthy’s axiom, 
that school machinery which makes for clerkly employ- 
ment at the expense of the skilled handicrafts, is so far 
harmful. Still, it is mainly our middle-class education 
which is in chaos and needs reform. 
secondary education is probably sufficiently provided for 
by over 109 so-called “ public” schools having a total of 
from 26,000 to 27,000 pupils, Primary education is under 
State direction, and will improve from year to year. To 


amend the midtlle-cdass education is more important ' 


even than to improve the educational ladder. Mr. 
Llewellyn Smith’s most excellent report on the condition 
of secondagy*education Mm London, shows how crying is 
the necessity in the metropolis for such middle-class 
echools. The few that exist in the kingdom are often 
insufficiently endowed, and their work is generally ham- 
pace by competition with private venture schools ; and 
how bad the education is, which is given in many of these 
e middle-class private schools, can, as Dr. Gull says, hardly 
be conceived. These inefficient schools must be either 
mended or ended before we can make much progress, 
and for this we need a Registration of Teachers Act, and 
an effective system of inspection. Horfest private 
schools would benefit, and the others would disappear. 
Of all éhe communications made concerning the re- 
lations present and prospective of the universities to the 
secondary education of the country, the letters read by 
Prof. Jebb, from the late Master of Balliol, are of the 
greatest interest, as giving the latest opinions of one who 
threughout his life was an educational, and especially a 
university, reformer. Dr. Jowett stated ®his desire that 
there should be a aniversal abiturienten examination, 
giving the righ®of admissior®to the universities. Then 
he wished to give all students wlło pass such an 
examination the right of becoming candidates, without 
residence or restriction of age, for any university 


e “examination, weth,or without honours, or for any part of 


the examination. He further remarks tliat such persons 
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should havt the previlege of admissiop to” the libraries, 
of competing for university certificates and prizes without 
restriction of age. Moreoyer, he would give to such 
candidates as have shown any considerablesnerit, sums of 
money to enable them to carry on their inquiries ; and 
this, says Prof. Jebb, was intended by Br. Jowett to apply 
to all branches of knowledge without distinction, which 
the universities could best teagh. These are indeed 
truly radical proposals, for they mean throwing open the 
university honourseand emoluments to the world. That 
such measures should have been suggested fh the almost 
dying words of the greatest master of the greatest of 
Oxford colleges, is in itself remarkable evidence of the 
epresent position of Oxford dpinion. If fifty, or perhaps 
twenty, years ago, a radical undergraduate were to have 
made such suggestions, he would have stood a chance of 
being expelled from the university, like Shelley, for 
blasphemy ; now they are the last words of Jowett, quoted 
in the presence of the Vice-Chancellér, with approval by 
Jebb. H. E. ROSCOE. 





THE SONNBLICK MOUNTAIN OBSERVA- 
TORY. 


THE progress of „meteorological science having ren- 
dered necessary a more careful*investfgation of 
the conditions of the higher strata of he atmosphere, 
the subject of mountain stations was considere at the 
Meteorological' Congress at Rome, in 1879, and the 
various problems which: could best be solved by such 
observations or in: balloons were discussed. Among 
these may be mentioned :—The decrease of temperature 
with height, especially during-cyclones and anticyclones ; 
terrestrial and solar radiation ; the behaviour óf baro- 
metric maxima and minima at thé earth’s surface and af 
great heights, and-the increase of wind velocity with 
height. Several important stations were already in 
existence, and the establishment of others was strongly 
recommended. Herr Ignaz Rojacher, the proprietor of 
the Rauris gold mines, having propdsed to the Committee 
of the German and Austrian Alpine Club, in the year 
1884, the erection of a metéor@ogical station at the 
Miners’ House on the Sonnblick, in theeprovince of Salz- 
burg, situated at an elevation of 7550 feet, about half- 
way Between Kolm-Saigurn and the summit of the Sonn- 
blick, Dr. Hann, director of the Austrian Meteorological, 
Service, gladly took advantage of the suggestion, and in 
December of that year the station wab equipped by the 
Austrian Meteorological Institute. But it was soon 
found that the site was unfamourable for the purpose, and 
Herr Rojacher decided that th only suitable position 
would be the summit of the mountain. After surmount- 
ingemany difficulties, the work was satisfacterily carried 
out in the early part of 1886. The Alpine® Club under- 
took the expense of the erectiow of a wooden house, 
while the Austrian Meteorological Society provided the 
self-recording instruments and undertook the building 
of a substantial tower forethe anemometer and the 
establishment of telephonic communication between the 
summit and Rauris,a distance of 154 miles, and, further, to 
supply instruments to the base station at Kolm-Saigurn. 
The accompanying illustration shows the position of the 
Observatory on the peak of the mountain ; it iS situated 
at a height of about 10,150 feet, and is the highest station 
in Europe. The difficulties of dragging the materials 
forthe gonstruction of the Observatory over glacier and 
snow for a distance of about 900 yards can hardly be 
overrated. Each trip occupied from three a ed hours, 
and it gvas at this stage of the work that the greatest 
assistance was given by Herr Rojacher and his men. 
His intimate knowledge of the conditions of the glacier 
and zévé, obtained from thirty-five years’ residence in 
the neighbourhood, enabled him to select a favourable 
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site and to carfy out Successfully the gonstruction of the 
building.. Dr. J. M. Pernter has given a graphic descrip- 
tion of the difficulties of an ascent which he nade in 
è Febsuary 1888, (NATURE, vof xlii. p. 273), during which 
the foremost guides sank to their hips at ‘every step, 
despite their use af snowshoes. The maintenance of the 
station in winter was a matter of gre&t dffficulty ; but it 
was materially facilitated by the fact that the Miners’ 
House workmen were at hand for the conveyance of fuel 
and for carrying out any necessary rgpairs. But in the 
year 1888 R®jacher was compelled, from failing health, 
to sell the mine, and in 1889 operations were discon- 
tinued ; he succumbed in January, 1891, and then Kolm 
was abandoned altogether. Under these circumstances,, 
the difficulty of continuing the Sonnblick Observatory 
was increased. The observer could not remain alone on 
the summit, separated from all human communication by 


a difficult journey of Several hours over the snow, and it 
became necessary to hire men specially to carry up the 
fuel. The Salzburg section of the Alpine Club gave up 
the use of the house on fhe Sonnblick, and their con- 
tribution was, to a great extent, withdrawn, so that the 
maintenance of the Observatory was jeopardised. It was 
under these conditions that the Sonnblick Society, whose 
first report for 1892 we received a short time ago, was 
formed for the purpose of aiding in the expense of con- 
tinuing this most important station. The Society already 
numbers 280 members, and, in addition to several other 
contributions, receives considerable subventionsefrom the 
Austrian Government and the Committee of the German 
and Austsian Alpine Club. 

Since, the establishment ®f the Observatory ein 1886, 
several valeable discussions on the conditions of the 
atmospifre in the higher regions have emanated from 
th® per of Dr. Hann and others, and these have already 
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materially® modified the prevalgnt ideas ‘relasive to the ø 


nature and origin of storms. In the prespgnt report Dr. 


Hann gives% general accoust of the climate deduced. 


from observations taken up to the present time. Fsom 
this itis seen that in each gwinter the temperature has 
fallen below minus 22°, and in March, 1890, 1t felb to 
minus 30°°3. The warmest month is August with atmean 
temperature of 33°*@andthe coldest month is February, 
mean temperature y’5. The precipitation is mostly in 
the form of snow; even in the six summef months, May 
to October, fully 85 per cent. of the fall consists of snow ; 
out of about 200 wet days in the year, raip only fell on 
2i days, and then it was often a kind of sleet. The 
greatest rainfall measured in one day was 2°8 inches on 
September g, 1890. The amount of cloud is perhaps, of 
most Importance to tourists; this is most prevalent in 
June and least in December, just the opposite to what 
obtains in the lowlands. The month of June 
has: only a quarter of the possible amount of 
sunshine, while in December it has about half 
the possible amount. Thunderstorms are less 
frequént on the Sonnblick than in the lower 
regions, and generally are not so severe. The 
Observatory is protected by a properly erected 
lightning conductor, and contaias a goom suit- 
able for anyone who may wisħ to carry on 
researches at a great altitude. This roof? is 
entirely reserved for scientigc purposes; 
another apartment, capable of accommodating 
twenty persons, has been provided for ordinary 
visitors. The Sonnblick Society deserves the 
thanks of all meteorologists for carrying on the 
work in their Observatory. The establishment 
of the mountain station has led to the elucida- 
tion of many obscure problems, and still more 
important results can confidently be expected. 





« 
NOTES. 

MLLE. KLUMPKE, who has just gained the degree 
of Doctor in Mathematical Sciences at the Sorbonne, 
is the first lady who has obtained that distinction, 
The full title of her thesis was ‘‘Qontribution à 
l’étude des anneauxgde Saturne,” and the following 
is a translation from La Nature of the complimentary 
terms in which M. Darb8ux addressed the gifted 
authoress in granting her the degree :—-‘* You have 
occupied yourself with,one of the most interesting 
questions inastronomy. The great names of Galileo, 
Huyghens, Cassini, and Laplace, without speaking 
of those of my illustrious colleagues and friends, are 
connected with the history of each of the great 
advances in the attractive but difficult theory “of 
the rings of Saturn. Your work is not a slight 
contribution to the subject, and it places you in an honour- 
able position among the ladies who have devoted them- 
selves to éhe study of mathematics. During last century 
Mlle. ‘Marie Agnesi gave us a work on the differential and 
integral calculus, Since then Sophia Germain, ag remarkable 


for her literary and philosophic talent as for her mathematical 


faculties, was held in esteem by the great geometers who 
honoured our country at theebeginning of this century. And 
but a few years ago the Acddemy of Sciences, on the report of a 
commission in which Idad the honour to take part, award@d one 
of its best prizes to Mdme. Kowalewska, placing her namegby 
the side of those of Euler and Lagrange ig the history of dis- 
coveries relating te the theory of the movemertt of a solid body 


around a fixed point. In your tig you have entered upon | 


your career. We know that for some years you have devoted 
yourself with great zeal and success to investigations connected 
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with the star-chart. Youg thesis, which you hae prepared 
according to agpr, course of higher maghematics, with an 
eassidu&y that we could not iPnore, is the first that a lady has 
presented and successfully sustained before our Faculty to obtain 
the degree of Doctor of Matl®mafical Seiences. You have 
worked in a deserving manner, and the Faculty has unani- 
mously decided to declare you worthy of the grade of Doctor,” 


M. Marey hgs accepted the Presidency of the French Photo- 
graphic Society, in succession to Dr. Janssen, whe hgs retired 
after completing his full term of office—three years. 

e e 


THE British Medical Journal says that a branch of the 
Pasteur Institute will be established atAlgiers next year. 


THE death is announced of Dr. E. Lellmann, Professor of 


Chemistry at Giessen University. 
> 


WE regret to announce that Prof. A. Sprenger, the celebrated 
orientalist, died on December 199 at the age of seventy-five. 


Mr. W. L. H. DUCKWORTH has been elegted to a Natural 
Science Fellowship at Jesus College, Cambridge. 
Fellow took a First Class in both parts of the Natural Science 
Tripos (1892-93), attaining distinction in Human Anatomy and 
Anthropology, @nd has published several papers on points con- 
nedd with these sciences. His election is creditable both to 
his College ang to the rising School of Anthropology which 
Prof. Macalister has founded in Cambridge. 


THE University Correspondent says that the late Mr. 
Alexander Low Bruce, son-in-law of Dr. Livingstone, the ex- 
plorer, has left £3,000 for the purpose of founding a Chair of 
Public Health in the University of Edinburgh. 


THE Franklin Institute has awarded the following John 
Scott Legacy Medals and Premiums :—Mr. J. B. Edson, for his 
invention of a prtssure-recording gauge; Mr. N. W. Perry, 
for his system of series electric traction for railways’; Mr. J. T. 
Wilkin, fora method and apparatus for generating cycloidal sur- 
faces ; Mr. W. F. C. Morsell, for an application of polarised 
light to the systematic study of colour and crystal patterns for 
design, and Mfr. F. Shuman, for his machine and process for 
embedding wire-netting in glass.e 


THE report of thé Metgorological Council for the year ending 
March 31, 1893, which has recently been issued, contains an 
account of the progress in the various discussions in hand. In 
the branch of ocean meteorology, much valuable information 
has been added to the current charts for the Atlantic, Pacific, 
and Indian oceans, from the log-books of H.M. ships, and from 
data fuynished by Foreign Governments. The latter observa- 
tiéns are mostly for the Pacific Ocean, where they are compara- 
tively scarce. For another investigation, the district between 
the Cape of Good Hope and New Zealand, all available data 
have been dealt with in the construction of monthly charts gf 
the various elements, and the council have decided thal. the 
next district to be discussed shall be the South Atlantic. The 
work in the branch of weather telegraphy and forecasts con- 
tinues to ificrease; comparisons -of the results of forecasts 
issued during the hay harvest season, and of those regularly 
issued at night for the morning newspapers, show respectively 
a success of 88 and 79 per cent., taking an average of all 
distrigts, but for some localities the success was considerably 
higher. The work included under the climatology of the 
British Isles is steadily® continued, and among the various 
investigation may be mentioned a discussion of the results of 
the harmonic analysis of the daily curves for temperature at 
the observatories, which Mas been laid before the Royal Society 
hw General R. Strachey, chairman of the council, and of which 
‘an abstract is given inf the report. Among the miscellaneous 
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subjects we® notice aedescription of a ‘proposte new form of 
pressure gauge, which is the outcome of the investigations on 
wind measurements that have gbeen carried out by Mr. W. H. 
Dines ; and, also, that the council have commeaced the refular 5 
tabulation of the hourly values of sunshine for seven observa- 
tories, since the wear a881. The results of an inquiry into fog 
observations, by Mr. Scott, for the years 1875-90, have been 
published by the Royal Meteorologi€al Sosiety, 


AT the meeting df the French Meterologica] Society on 
December 5, M. Angot stated “that while investigating the 
diurnal range of the amount o cloud at Paris, and represent- 
ing it by a harmonic series, he þad found that the semi-diurna 
‘period showed a rang® absolutely opposite to that of the 
diurnal variation of the barometer, so that the maximum of 
the semi-diurnal period in the amount of cloud corresponded 
to the minimum of pressure, and vice versa. We agree with 
M. Angot that it would be interesting®to find whether the 
same relation holds for other places, in which case a proof 
would be given of the influence of the diurnal variation of the 
barometex upon the amint of cloud. 


A DIFFERENTIAL method of determining the refractive index 
of solutions to which the intgferential refractometer is not 
adapted, is described by W. Hallwachs in the current number: 

@ 

of Wredemann's Annalen, The former instrument is only ap- 
plicable to measurements of differences of @efractive, power 
between very dilute solutions and their solvents. For higher 
concentrations the prism method has been generally used. But 
between these degrees of concentration and the former there 
lies a long series of solutions to which neither method is well 
suited. For these, Mr. Hallwachs has adopted the following 
arrangement. A beam of sodium light falls upon a plane- 
parallel plate of glass at an incidence of nearly a right angle,® 
and is refracted into the glass andeout on the other side, thus 
only skimming the surface on one side. The glass plate divides. 
the solution from the solvent, and stands at right angles to another 
vertical plane-parallel plate, the two fgrming a combinktion 
in the form of a T. ‘The beam traverses the solution and the 
second plate, and emergepce at an angle with the first plate, 
which is read by a scale and micrometer. „For differences of 
refractive index of 0'001, 0°095, and o'I the Singles were in one 
case 6°, 13°, and 63° respectively, where with a prism of 60° 
they would only have been 0'15% 0°8", and 16°. In practice, e 
the beam was first sent fom the medium into the solution, and 
then from the sqlution into the medium, thus eliminating any 
errors in the position of the plates. The difference of refractive 
index was equal to the square ofthe gine of the angle of emer- 
gence divided by the sum of the two refractive indices. It was 
foung that the molecular refractive index of the substance is 
decidedly affected by changes in concentration, actompanied by 
changes of molecular volume, while thespecific refractive power 
of the substances is, curiously enough, very little disturbed. 
It appears that the effects of dissociation chiefly influence the 
density. ° 


For some weeks there have been appearing in the Electrician 
accounts of devices for compensating the effects of hys- 
teresis of the iron which is used in measuring instruments, The 
current number of that journal contains a short account, by 
Messrs, Field and Walker, of some experiments they have made, 
at Prof, Perry’s suggestion, with this object in view. The 
principle qf the method employed is to place a piece of hard 
magnet steel as a shunt between the poles of the electromagnet 
used inthe instrument. When the magnetised cursent is pass- 
ing, some%f the lines of force pass through this shunt. When 
the current is broken, the line of force in the air g&p, due to the 
residual magnetism in the electromagnet and in the Hagd steel, . 
will be in opposite directions, and by suitably proportioning the 
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length and segtion ofthe steel, it is possible to arr€nge that the 
two residual magnetisms shall just neutralise each others effect 
è in the air gap. A rather no@el method was employed to 
measure the current. A small rectangular tunnel was made in 
an ebonite plate, placed between the pole-pjeces of the electro- 
* magnet, connecting two large flat cylimiric™ vessels, one of 
which communicated with an almost horizontal glass tube. 
Electrodes were fixtd on opposite sides of the tunnel, at the 
part of the figld it was required to meaeure, so that a current 
could be passed across the tumhel. Under these circumstances, 
when there was a magnetic field between the pole-pieces, on 
passing a current between ghese electrodes and through 
the mercury, the mercury tended t@ flow from one of thé 
cylinders to the other. A little alcohol placed above the 
mercury in the one cylinder flows along the inclined tube, and 
by its position indicates the pressure exerted by the mercury. 
The current through the mercury being constant, the pressure is 
proportional to the strength of the field. The authors say that 
by the above means it is possible to obtain visible readings for 
minute variations of the field, whethert be strong orgveak. 


In the Proceedings of the Boston Society of Natural History, 
vok xxvi. July, 1893, we no®e that Mr. Warren Upham re- 
asserts his¢heory @f the formation of drumlins in the neighbour- 
hood of Boston. He now brings forward as confirmatory evi- 
dence he occurrence of deflected glacial striz in Somerville, 
north-west of Boston. Mr, Upham’s theory, which was fully 
expressed a year ago (Proc. B.S.N.H. vol. xxvi, December, 
1892), supposes a rapid accumulation of the drumlins taking 
place during a period of rapid melting of the ice-sheet. Such 
periods were episodal occurrences, followed temporarily by re- 

e advance of the ice or cessation of its melting; they mark the 
oscillatory:nature of the influences which brought about the final 
recession of the ice from th€se areas. The material forming 
the drumlins was primarily collected by the ground-ice carried 
upwards through the ice-sheet as a result of the differential 
velocities of flow in the superficial and ground-ice. It became, 
after tracing a steep parabolic curvg, part of the super-glacial 
drift, and began then aglowly descending movement, owing to 
surface-melting dgyjng the*retreat of the ice. As the super- 
ficial drift was washed onwards and downwards over the melting 
: : ` 5 ® 
ice, if was gradually transformed into true till. If now an ad- 

® vance of the ice-sheet tpok face, the super-glacial and englacial 
drift would be caught between a moi rapidly-moving upper 
current bf ice and a thin lower stratum of slewly-moving ice. 
The drift would suffer, therefgge, from shearing movements, and 
be gathered into greatglenticular masses, or sometimes long 
ridges, of drumlins, probably farther altered and added to before 
their finaleexposure. These are the main arguments ef Mr. 
Upham’s theory, to several of which grave objections have 
already been made by®Prof. Davis, Mr. G. H. Barton, and 
- others. 


IN Petermanns Mitteilungen, November, 1893, a coloured 
map is published in illustration of Sir Thomas Elder’s Austra- 
lian Expedition of 1891-92. The map is reduced from the 
original to scale I : 3,000,000, The routes of travel, the sta- 
tions ate which the various observations were taken, and the 
geographical features of the country traversed, are all fully 
entered. The editor gives a brief statement of the objects of 
the expedition and its attendant success (pp. 269-270). ¢ 

-è 


A WRITER in ‘‘ Insect Life” (vol. vi. No. 1.), issued by the 
U.S. Department of Agriculture, describes a remarkable ex- 
ample of mimicry by a spider. At Jamesburg, N.J.2 in August 
of this year, his attention was drawn to what was apparently a 
gall, perfectly formed, and growing upon the upper surface of 
2 leaf of a smalleoak tree, On handling the leaf, however, 
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the suppo%d gall rolled off, agd when if was picked up 
was found to be ¿in reality a spider (Ordgarius Cornigerus, 
Hentz). which had been resti@g on the leaf, its cpriously, 
formed abdomen simulating exactly both in form and c@lour 
the common oak gall, Men éo the tiny punctures through 
which the gall insect makes its exit when mature. ° 


GUSTAV EISEN hasg¢gmmenced the description of the earth- 
worms of California ; @nough a dry and rainless country for six 
months in the year, it still would seem to possés a worm fauna 
rich both"in species and individuals, With the exception of 
two very imperfectly described species by Kinbegg, no true earth- 
worms have been recorded from this part of the world, While. 
reserving a detailed account for the Transactions of the Cali- 
fornian Acatlemy, Mr. Eisen gives diagnoses of Deltania, a new 
genus near Microscolex, with three new species; D. elegans 
(pretty widely diffused, and the largest species @f the genus, e 
being from two to four inches in length); D. troyeri (from 
Golden Gate Park, San Francisco) ; and D. denhami (Alameda 
County). Argilophilus is a new genus near Plutellus; 4. 
ornatus, n, Sp., is the most common earth-worm of the region, 
aud A, papillifer, n. sp., is a more southern form. (Zoe for 
October, 1893, vol. iv. p. 248.) 


THE current number of Danckelman’s MYtheilungen con- 
tains an account of an exploring trip made to the upper re@tons 
of Togo, between the years 1890 and 1892,,by Captain E. 
Kling and Dr. R. Büttner. Copious extracts from Captain 
Kling’s diary of his journey are given, with sketches of the 
features, tattoo marks, and head-dresses of the various tribes of 
natives he.met with; there is also figured a hobby-horse played 
with by the children, which was made from a strong stalk of 
millet (in the drawing it looks like a bamboo cane), the head 
of a horse with ears and bridle being carved out of the root. 
Very extensive collections of the natural history of the countries 
visited were made, and astonishingly complete details, consider- 
ing the time that has elapsed since the specimens were received 
in Berlin, are given. The lists of the mammals, reptiles, and 
amphibia of the Togo district are by P. Matschie, the birds of 
the environs of Bismarckburg are named by Dr, Ant. Reiche- 
now, the fish and crustacea by Dr. F, Hilgendor§ the mollusca 
by Prof. E. Martens, the inggcts by Drs. H. Stadelmann and 
F. Karsch and H. J. Kolbe, the worms by A. Collin. ° The 
collection of plants has been only iħ part worked out, about 
560 flowering plants species of ware found, and a small number 
of ferns, lichens, and fungi. In aseries of thisteen plates made 
from photographs taken by Dr. R. Büttner, there are views of 
Bismarckburg, of the natives of Adeli, Bimbila, &c. Wiéth 
investigations like these in addition to those pursued by our own 
countrymen, the tropical parts of Africa will soon be better 
known than the northern regions of the continent which lie 
within the sight of Europe, e 


è THE order of the Laminariacea: is one of the most distinct 
and well defined among the Phzeosporez, the members of this 
order of sea weeds are all of comparatively large size, while 
the species of Macrocystis reach a length, even surpassing that 
of some tropical ‘‘climbers,” and those ofe Les@onia possess 
stems which in appearance resemble the trunks of some trees. 
Since the date (1848) of J. G. Agardh’s ‘‘ Species Algarum ” no 
attempt has been made to classify the numerous® genera of this 
order, but in a very interesting memoir on the classification and 
geographical Gistribution of the Laminariacez, by W. A. 
Setchell, which appears in a recent namber of the Transacti®ns 
of the Connecticut Academy (vol. ix, 1893% we fod the order 
divided into three tribes: I. Laminariidece, with (r) Lamin- 
ariez, containing the three genera,” Chorda, Saccorhiza, and 
Laminaria ; (2) Agareæ, with Agarum, Thalassiophyllum, 


Costaria, Cymathzre, and perhapseArthrothamnus. II, Les! 
ù " ® * 
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sqniideæ; with (1) Lessoniew and the genera Dicfyoneuron, 
Lessonia, Postelsia, and Nereocystis ; (2) Macregystex:, with 
Macrocfstis. III. Alariidez,® with (1) Alarieæ, containing 


Alarfa and Pterygophora ; (2) Eckloniez with Ulopteryx, Eck- _ 
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marrow takeh direct fi®m the brain and nal "cdrd. Similar 
results wege obtained when the organism was introduced sub- 
cutaneously or into the nasal membrane, the bacillus being de- 
tected in the werve substance as well as in the blood of the 


lonia, and Eisenia ; (3) Egregiex®with Egrepia. A synopsis of | ganimal. The orgagism was, therefore, pqpsessed of virulent 


these njneteen genera is given, and also a list of allthe known 
species wath localities, The Laminariaceg -are inhabitants of 
the colder waters of the globe, it is theyummer temperature 
which seems to att as a limit to their distribution, as heat not 
cold is inimical to their growth, they can endure almost any 
degree of cold thet occum even in polar seas, but speedily die 
away where the waters are at all warm. 


IN support of his theory that the toxic products elaborated by. 


pathogenic bacteria partake of the nature of ferments, Dr. Uschin- 


sky (Centrib. Ją Baki. 1893) quotes some very interesting experi- 


ments made by Courmont and Doyon, published in two lectures 
given before the Société de Biologee in March and June last. 
These investigators, in their studies on tetanus-poison, point out 
that the toxic action of this material is not hastened by greatly 
increasing the quantity of toxine introduced into an animal, Thus 
200 c,c. of the filtrate obtained from a tetanus-broth-culture 
were injected int@the blood of one dog, and from 3-4 c.c. of 
the same filtrate ito another dog; in both cases tetanus symp- 
toms“tleveloped on the third day after the injection. These 
investigators als@ state that they were able to induce symptoms 
of tetanus in animals, by simply injecting some of the blood 
derived from an animal rendered tetanic as above, similar results 
being also obtained with muscle-extract. That the quantity of 
the toxine introduced into the system of an animal-does not 
influence the ordinary period of incubation characteristic for 
each variety of animal, was confirmed by experiments made by 
Dr. Uschinsky on rabbits ; for by the injection of from 40-50 
times the usual quantity of tetanus-toxine into theseJanimals, he 
was not able to hasten the appearance of the tetanus symptoms. 
On the other hand, he failed to confirm the -remaining results 
obtained by Courmont and Doyon, for on injecting 6-7 c.c. of 
the blood of rabbits suffering from tetanus into guinea-pigs and 
frogs, no symptoms of tetanus made their appearance in these 
animals. It is*possible, however, that the French investigators 
used larger quantities of tetanus blood for their inoculations, 
and that this may accoupt for the divergence in the results 
obtained. 


© 

Two contribytions have yecently been made towards the 
ætiology of thé particular form of nervous disease known as 
defrium acutum. Early in the year Prof. Bianchi and Dr. 
Piccinino published a paper in the Transactions of the R. 
Accad, e Med.-chirurg. of Naples, entitled ‘‘ Sullorigine 
infettiva di una forma di delirio acuto,” and in the Centralblatt 
J” Bakteriologie, vol. xiv. No. 16, Dr. Rasori has described 
the results of his observations on the etiology of a particular 
case of delirium acutum which passed into his hands in the 


' Bologna lunatic asylum. The investigations weres however, 


carried out in Prof. Tizzoni’s laboratory, and under his direction. 
The clinical aspect of the case suggested some source of infec- 
tion as the’ primary cause of the disease, and at the autopsy 
some of the fluid underneath the dura mater was removed and 
inoculated into sterile bouillon and agar-agar respectively, and 
kept at 37°C. In both these media bacterial growths made 
their ¢ppearance, which were found te be dye to a small 
bagllus, the microscopic and macroscopic description of which 
is shortly given. The next step wag to ascertain if this organism 
was en@owed with pathogenic properties, and, for this purpose 
i c.c. of a pure culture in br®th of the bacillus was introduced, 
with the usual rigid antiseptic precautions, under the dura 
pater of a healthy rabbit. This animal died in two days, and 


the bacillus was found in Jafge numbers in the bfood and in the 
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pathogenic propefties,*being able to exisé and multiply in the 
body of the rabbit, and by elaborating some toxic substance to 
induce its death in from one and a half to Bix days, according 
to the point selected Gor inoculation. Dr. Rasori, in making 
this preliminary communication, réserves to himself the task of 
trying to trace out the special cifcumstances which favour this. 
bacterial infection, and the manger in which it may gain access 
fo the human subject. ° 


AN excellent photograph of the late Prof. Tyndall appearsin 
Part 52 of '‘ The Cabinet Portrait Gallery,” published by 
Messrs, Cassell & Co., and is accompanied by a sketch of his 
career, 


In a Supplementary Paper, just issued by the Royal 


Geographgcal Society, M@&ssrs. D. G. Hogarth and J. A, R.. 


Munro give an account of “Modern and Ancient Roads in 


Eastern Asia Minor.” 
6 


i 
We have received the Monthly Weather Review sfor July, 

1893, prepared under the direction of Mr. A. Pedler, F.R.S., 

meteorological reporter to the Government of ndia. è. 


THE third volume of Prof, Blake’s t‘ Annals of British Geo- 
logy,” 1892 (Dulau and Co.), has appeared. In previous volumes 
an objectionable feature was the insertion of criticisms among 
the abstracts of papers, but in this Prof. Blake’s opinions are 
collected together in the form of an introductory review. We 
are afraid that the following extract from the preface heralds the 
death of the ‘ Annals”: “On the regeption accorded to the present 
volume depends the continuance of the publication ; the ex- 
perimental stage is ended. The co-operation, therefore, is in- 
vited of all those who desire a record of geological fiteratufe of 
any kind, for the ‘Geological Record’ having fallen through, and 
the ‘Year Book of Science being discontinued, if these ‘ Annals’ 
cannot be put on a firm basis theonly remaining hope would 
be that the Geological Society should unde®ke a ‘Record’ at 
their oWn expense, by thé aid of paid recorders.” 


AT the November meeting of the Institution of Engineers an d 
Shipbuilders in Scotland, Prof. J. H. BĦes read a paper on 
The Strength of Large Ships,” in which he gave the results 
of a series of calculations underteken with a view of determin- 
ing the relative stresses upon shipSof more than 400 feet in 
length. Capt. J. Bain gave an account of experiments made 
with Six large screw steamers to test “ The Effect gf Reversing 
the Screw of a Steamship upon the Steering.” His experiments 
lead him to the followingconclusions :-(1) If the helm is put 


hard aport on board a screw steamer, with a right-handed pro- ` 


peller, going full speed, or nearly,full speed, ahead, and at the. 
same instant the engines are reversed full speed, her head 
(provided there are no disturbing.influences present) will cant 
to port instead of to starboard. (2) If the helm is put, or 
rather allowed to run hard astarboard, the instant the engines 
are reversed full speed ahead her head will cant to starboard as 
if on a pivot. (3) If a steamer, with a right-handed screw, 
going full speed ahead, has another vessel close to on her star- 
board bow§and in trying to clear her the helm is put hard astar- 
board and the engines reversed full speed, a collision is almost 
certain, With regard to the Vicgria disaster Capt. Bain says : 
Had both the vessels started from their respective, divisions at, 
say, under half speed ahead, with the port screw revgrsed on 
board the Victoria, and the starboard screw reversed om boaxd 
the Camperdown, while the other screw on’ each of them was 


— 
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kept at fuy speed ehead, the collision would *have been 
averted, ° 


Æ FURTHER communication concerning the explosive metallic 
derivatives of acetylene is contributed to the American Chemical 
Yournal by Dr. Keiser. He has previguy, shown that the 
compounds obtained by the action of acetylene upon ammoniacal 
solutions of cuprous chlori@ and silver nitrate possess the com- 
position C,Cu, and C,Ag,, and that they gre to be regarded as 
substitution p®oducts of the hydrocarbon. The action of acety- 
lene upon aqueous and alkaling solutions of mercuric salts has 
since been studied, and the results are now published. When 
acetylene acts upon silver nitr&te, either in aqueous or ammo-e 
niacal solution, the same product, C åg, appears to be pro- 
duced, But in the case of mercuric salts the action appears to 
be essentially different in aqueous and alkaline solutions. 
When acetylene is Igd through a solution of mercuric chloride 
in water, a white granular precipitate is produced, which is not 
explosive after drying, and which does not dissolve in dilute 
acids with evolution of acetylene gas. ghis compound contains 
chlorine, and is represented by the formula C(Het i) If, 


however, acetylene is passed into an alkaline solution of a. 


merpuric salt, such as Nessler’g solution, mercuric iodide dis- 
solved in pptassium iodide with the addition” of caustic potash, 
a white flocculent precipitate is obtained, which when dry is 
extremajy explos®e and dissolves in dilute hydrochloric acid 
with evolution of acetylene. It is analogous in all its proper- 
ties to the silver and copper compounds, and is a metallic sub- 
stitution product of the same type, C,Hg. This compound can 
only be obtained in the pure state by the use of pure acetylene, 
such as that prepared by treating ethylene dibromide with 
alcoholic potash. Decomposition of the substance commences 
At about 100°, and when it is rapidly heated to a temperature 
slightly higher than this it explodes with extreme violence, 
leaving a small residue of finely divided carbon and mercury. 
It is particularly interesting to learn that when the substance 
is tredted with an alcohplic solution of iodine it unites with the 
latter, slowly even at the ordinary temperature and rapidly at 
the temperature of a wgter-bath, forming di-iodo-acetylene, 
C,I,. This compognd upon standing a short time polymerises, 
and the polymer separates in the ferm of crystals which melt at 
187° and appear to be hex-iodo-benzene, CgIg. 


© 

IN the course of an “investigation cpncerning the atomic 
weight of copper, Messrs. Richards and Rogers, of Harvard 
University, have observed that cupric oxide prepared by ignition 
of the nitrate always contains a@nsiderable amount of occluded 
gas, chiefly nitrogen, whilf that prepared from the carbonate 
invariably shows no sign of occluded gas. This fact is of gon- 
siderable imfertance inasmuch as the previous determinations 
of the atomic weight of copper are affected by it and will be 
rendered more or less inaccurate. It’ is no new observation, 
however, for it was pointed out by Frankland and Armstrong 
as long ago as 1868, but appearsto have been largely overlooked. 
The Harvard chemists show, moreover, that the phenomenon 
is also exhibited by oxides of zinc, nickel, and magnesium, 
when prepared by ignition of the nitrate. In the case of mag- 
nesia the amount of occluded gas is extraordinarily large, ex- 
ceeding a hundred cubic centimetres from ten grams of- oxide, 
Hence it is considered necessary that the atomic weights of 
these metals should be subjected to revision, taking account of 
these facts, and until this is done the values hitherto %ccepted 
can only be considered as approximate. 


THE ‘additions to the Zoological Society’s Gardens during 
the past week include a Mona Monkey (Cercopithecus mona, Q) 
fro We? Africa, presented by Mrs. Frances Bell; a Bonnet 
Monkey (Macacus siwicus) from India, presented by Mr. Henry 


"NO. 1461, VOL. 49] 


Vane; three Black-backed ‘Jackals (Cazis mesêmelas) rom 9 


South Africag presented by Mr. J. Matcha ; four Bernicle 


Geese (Bernicla leucopsis), 26, 29) European, a Vafiegated” 


Sheldrake (Zedorna variegata) from New Zealand, presented 
by Sir Henry Peek, Bt.; $ Little Auk (Mergullus alle) 
British, presented by Mr. J. W. C. Stares; two Adorned 
Ceratophrys (Ceratopayys ornata) from Buenos Ayres, pre- 
sented by Miss Mildæd FitzHugh; a Mozambique Monkey, 
(Cercopithecus pygerythrus) from East Africa,” deposited ; six 
Smooth-cfawed Frogs (Xenopus devis) hatched in the Gardens. 
e e 


OUR ASTRONOMICAL COLUMN. 


SMALL Di$rances MEASURED WITH THE HELIOMETER.— 
As the filar micrometer measures very precisely distances of 


a few seconds, so with equal accuracy does thd@ important ® 


of modern instruments, the heliometer, measure distances 
ranging from a few minutes up to one or two degrees, 


With the former instrament one brings the thread (moved by the ` 


micrometer head) first to one side of the star and then to the 
other; or, if one has two threads, one places the star half-way 
between them, and thus reads off the distance. With the 
heliometer the distances are read off the scale at the object- 
glass end (from the eye end), the images of the tevo stars cast by 
the movable half of the object-glass being placet symmetrically 
first on one, and then on the other side of the images fronf®he 
fixed half. l 

In the measurement of smail distances with thé heliometer it 
has been found that nearly every observer measures the distances 
too small, thus æ small positive correction has to be applied to 
the observations, As an instance of the magnitude of the 
corrections to be added or subtracted for various distances, we 
give the following table :— 











Mean CAPSTADT. Yale Obs, GÖTTINGEN. 
distance | “Gill, Finlay. Jacoby. Chase. Schur. Ambronn- 
“i “ i dt a it “i 
1000 | +0°03 +0707 +0°18 | +0°14 | +0°20 +0°14 
2000 +O'Or O'CO +0°F3 +0 08 +0°03 +0°02 
3000 +O'OI ~—0°04 +0°I3 +0'03 +0°'0O9 +O'II 
4000 | +0°0r o'oo O'00 | -oor -0'08 —-O'II 
5000 -0'06 ~0"'05 —o'I5 — 0*0 —Q'Ol -O°15 
6000 ™O'O4 ~O°13 —O'2I —o'18 —O'I2 —-0'22 
7000 o'oo --a'r2 ~o’ -0'08 -0'07 -02I 

® 
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. The necessity of such a correcfion has long been known, 
but its cause is yet unexplained, although suggestions, such 
as that of Dr. Gill, have been put forward. In Astronomdsche 
Nachrichten, No. 3197, Prof. Wilhelm Schur gives an interest- 
ing account of his investigations, which had for their aim the 
determination of the source of this error. Observations showed 
him that the explanation suggested some time back by De. Gill 
was not valid, at any rate for the Göttingen heliometer ; it wa’ 


finally thought that an explanation might be found by supposing, 


an irregular guidance to occur to those parls of the instrument 
which carry the objective, but on investigation it was found 
that such was most improbable. Irregularity in the objective 
slides themsa]ves was also eliminated, as the magnitude of the 
error necessary to produce such a large difference in the distance 
measured was too large to be at all considered. In the paper 
Prof. Schur is led to discuss some of the measurements made. in 
the triangulation.of the Praecipe, and he refers to the method he 
adopted to bring all the measures into harmony. Three ways 
were open to him to satisfactorily accommodate the distances in 
this work, they being, in the measurements of the three ares, the 
employment of quantities which are too small to be of no 
account in the m@asures*of distances in the large quadrilateral. 
Development of the formula on the assymption (as the observ 
tions indicate) that at the digtance 1300” a,maxijpum in the 
correction occurs, and for o” and 5000” the ‘‘verMesserung ’#is o, 
and a is assumed to be 0473. And dastly, the computation of 
the ‘‘verbesserung” after the expressior®fo' ‘264 s., which assumes 
a change in the scale value, which change, although inadmissible 


for large distances, brings, in the case af the distances here” e 


concerned, the méasurements into a more satisfactory concord. 
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» The Tall or Comer BRooxs (c. 1893).—The ‘tail of this 


comet seems to lave undergone some interesting changes, and 


*the foMowing brief descriptior® from two well-known. observers 


’ 


4. 


wilb show the different appearances observed. Mr. Brooks 
describes the tail on October 2% 17%, as having a sharp curve 
cloge to the head towards the south- and accompanied by a 
faint secondary tail, issuing from the head at an angle of 30° to 
the maim tail towards the north (4strggomy and Astrophysics 
for December). On November 4, the,tail assumed its usual 
straight form, bat on November 9, r7h, it was straight for a 
length of half a degree from the head, where it bacame forked, 
the larger portion curving gracefully to the south, the fainter 
part straight, de nearly so, branching to the north, the two 
branches making an angle with each other of about 25°. Prof, 
Barnard, who has obtained several pictures, found that they 
showed undoubtedly that on October 21 the tail had encountered 
some outside or obstructive medium which badly shattered it. 
Rapid and_some very remarkable changes in position angle 
were also gathered from an examination of the plates. The 
advantage of photography for obtaining cometary photographs, 
and especially for making analyšes of the tails, will be at once 
grasped when one considers that Prof. Barnard, with the 12 in., 
could not trace the tail even to a distance of te, while the photo- 
graphs taken with the Willard lens (6 in. aperture, 31 in. 
focus) showed it fully for 10°, 


HYDROGEN ENVELOPE OF THE STAR D.M, +30°3639.— 
Prof. WIW. Gampbell, in the December number of Astronomy 
aad Astrophysics, communicates a very important observation 
with regard to the spectrum of one of the Wolf-Rayet stars. 
The star in q@estion is of the 9°3 magnitude, D.M. + 30°36309, 
and its spectrum is very rich in bright lines. The most striking 
features of the visual spectrum have been noted as the bright 
line A 5694, the bright blue band at A 4652, and the very bright 
hydrogen line H8. By arranging the spectroscope so that each 
of these different parts of the spectrum is in focus, the linea 
5694 is seen as ‘‘a very small image of the star,” The band 
at A 4652 is ‘* broad and lies wholly upon the narrow continuous 
spectrum,” the H£ line observed with a narrow slit ‘is a long 
line extending to a very appreciable distance on each side of 
the continifous spectrum,” and with an open slit is ‘‘a large 
circular disc 5” in diameter.” , Other hydrogen lines Hy and 
Ha also exhibit the same peculiarities. The explanation of 
this appearance is that the star in question must be surrounded 
by an envelope of incandescent hydrogen, for other lines in the 
Same spectrum are not so changed. It is remarked also that 
in other stars of the same type no such image has been 
observed. 


é! L’ AsTRONOMIE” FOR DECEMBER.—The December number 
of this journal cofimenées with a most interesting article by Dr, 
Janssen on the Observatory at Mont Blanc. The article itself 
contains nothing of which*our readers have not been informed 
in the previous columns of*NATURE unless it be the illustration 
showing the summit of the mountain with the observatory ‘in 

ewinter.” Two good illustrations of the appearance of the sun 

during the last total eclipse of the sun (April 16, 1893), the 
clichés of which were obtained by M. Schceberle and Prof. Des- 
elandres. ‘‘ Around the world of Jupiter in ten hours” is the 
title of-a series of observations made at the observatory of 
Juvisy by M. Eugene Antoniadi. The writer gives twelve 
drawings of this planet, as made during this period, showing 
the various surface markings which were brought to view, by 
rotation. Amateurs and others who at this time are 
observing this planet will find these drawings a most useful 
help in recognising many markings. The red spot is described 
as excessjvely pale: “Elle est colorée en rose; ses regions 
centrales sont Claires, ses bords plus sombres ; elle est entourée 
d'une auréole blanchâtre.” 





° GEOGRAPHICAL NOTES. 


Tae death of Dr. H. Rink, on December 15, removes the 
greatest authority on @reenland and the Eskimo, His life-long 
deyption % the Broblems of thé Arctic people gained for him 
the esteem of all geographers. . 


REUTER’S AGENCY “announces that information has been re- 
ceived from Baron Toll to the effect that up to October 25 Dr, 
t the Olenek river. This is practically 


decisive news that Dr, Nansen found the sea so open that he 
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determined to push morthward without delaying go call any- 
where ; and it is improbable that we shall hear more of the in- 
trepid traveller until we recejve his own report of success or 
failure, . ‘ e 


L 
Dr. MURRAY’S paper on the renewal ot Antarctic explora: : 
tion will be pubkjsRed in the January numtr of the Geographi- 
cal Fournal, which commences the thirfl volume. It will be 
accompanied by a series of letters gfrom distinguished foreign 
oceanographers and naturalists,strongly urging the importance of 
resuming systematiceexploration in Antarctic seas. 


o 

Dr. HILLIER has recently communicated a paper to the 
Vienna Academy of Sciences om the geography of the Pindus 
range, one of the few mountain systems of any extent in Europe 
ewhich has never yet been adequately explored. He finds t#at 
the system consists of three parallel ranges, and he has 
unravelled the geological structure of each. 


A COMMUNICATION to the Royal Geographical Society states 
that Mr. Crawshay, a Government officjal in British Central 
Africa, has recently visited the Angont country near Lake 
Nyasa. He found the Nyika Plateau, which was traversed 
on the way, 2 magnificent country, inhabited by a scattered 
populatien of Anyika, &ving in huts built on narrow terraces 
on the mountain-side or in caves, and cultivating peas as an 
almost exclusive crop. In this district there are some fine 
mountains, exceeding 8,000 feg{ in height, the principal town 
of the Anyika, on®* the slope of Kantorongondo, being néarly 
6,000 feet above the sea. > : 


a a eg 
EPIDEMIC INFLUENZA? 


THE present report, a welcome supplement to the epoch- 
making report on the epidemic of 1889-90, is divided into 
eight parts, the first seven by Dr. Parsons, and the last one by 
Dr. Klein. It includes statistical studies of the epidemic of 
1890, an account of the recent epidemics in England and Wales 
a history of influenza abroad in 1891 and 1892, consideration® 
respecting the etiology of the disease, notes on some clinical 
features of the later epidemics, reports on outbreaks in institu- 
tions, &c., remarks on the prophylaxis of the disease, and, in 
Dr. Klein’s department, a report on influenza in ite clinigal and 
pathological aspects, to which photographic plates are appended 
exhibiting influenza bacilli. 
Among the conclusions confirmed by the present report are 
the small influence of locality, or egvir8nment, and the invariably 
ow * . 
potent factors of exposure or proximity% the sick, and bad 
ventijation, Over and ever*again serious epidemics in a town 
or island have been traced to the arrival of one or two persons 
from an infected place. With regard to the later epidemics, ig 
would appear that tae contagion of the disease, scattered 
broadcast, had ‘‘retained its vitality, bit in a suspended or 
inconspicuous form, perhaps by transmission from one human 
being to another in a successiag, of mild sporadic cases, perhaps 
in some medium external to the heman body.” Recrudesence 
has taken place chiefly in early spring and in autumn. Observers 
in garious parts of the world have contributed their experience 
that the progress of influenza in a country isefradual. The 
most remarkable instances of rapid and wide diffusion were in 
the United States, espeeially in the Western States and to settle- 
ments far apart. 
A good example of the usual manner of spread is given in 
Part IV. A teacher of musie visited two relatives ill with 
influenza on April 6, and returned to his own locality, which 
had been hitherto unaffected. On April 9 he was attacked, 
but struggled through his work, and gave lessons to pupils at 
several houses. On April I1, ten of his pupils, and on April 
12, the people with whom he lodged, developed thedisease, 
One medical officer states that he recollects no instance of 
the disease spreading from one member of a household to 
others where strict precautions for isolation and disinfection were 
taken. è Unfortunately, however, it often happens that the first 
member attacked was not the only one who had been previously 
exposed to infection, Dr. Newsholme, medica] officer for 
Brighten, states ‘that the berough sanatorium, being very 
strictly isolated in every gespect, escaped duripg the first two 
outbreaks, and in the third until a servant who had Deen absent 


= Fw ther report and papers on Epidemic Influenza, 1889-95. With an 
introduction by the Medical Officer of the Local Government Board. 1893. 


wh, 


adopted ‘‘in the interval before another epidemic.” 
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returned and fell ill with influenza ; strict isolationgwas even 
then successful in preventing itgspread to the inmates, 

Pr. Caldwelb Smith’s evidence as to ztiology ig valuable and 
interesting. ‘It is to the life history of Pfeiffer s bacillus that 
we must direct of@r attention if we wishetg understand the® 
seemingly strange vagaries of the disease. “An individual is 
infected by breathing at gnce the expired air from a person 
suffering from the disease, and I believe this to be the only 
method of infection.” è l 

The concowrse of people is favourable to the spread of influenza 
in two ways, according to Dr. Parsons: firstly, hy bringing the 
affected and the healthy nea®*together; and secondly, by the 
poison being present in a more concentrated form in confined 
afa vitiated air, ° . 

Among the discussions which throw light on the character of 
the disease, and bear upon the means of prevention, the following 
may be mentioned: on the degree of protection afforded to 
individuals and to communities by previous attacks, on the 
influence of occupatfon and of unsanitary conditions, on the 
connection with pneumonia, on the period of infectiousness, on 
the clinical features of the later epidemics, and on relapses. 

The researches of Dr. Klein, in respegt to the effect of inocula- 
tion upon animals, gave results for the most part ‘negative. 
His affirmative results, however, were “in full agreement with 
the results obtained by Pfeiffer and Kitasato.’’ The bacillus 
was always abundantly preset in the branchial secretion of 
patients suffering from influenza, diminishing in number as the 
disease abated. 

“Tt is to be feared,” wrote Dr. Parsons, *‘ that the contagion 
of influenza is still domiciled among us, and that a renewal of 
its epidemic activity within the next few years is by no means 
improbable.” The expected revival is now only too apparent. 
A certain proverb declares, with the rashness of its class, that 
the man once bit is twice shy. In a literal sense, the saying 
may contain a good deal of truth, but to nations, or aggregations 
of individuals, it is quite inapplicable. The development of 
€ommon sense for common action against these evils has still to 
take place. This country has now passed through three severe 
epidemics of influenza wifhin four years, each outbreak 
drawing many sad maladies in its train, prostrating hundreds 
of thousands of breadwinners, cutting short many illustrious 
lives,eand crippling many for years to come, and we are now 
running into a fourth epidemic in London, without any great 
organised attempt being made to counteract it. 

The provisional memgrandum of *the Local Government 
Board, issued on January 23» 1892, impressed upon the public 
the fact that in i€“epidemic form influenza is an eminently 
infectious complaint, communicable if the ordinary pefSonal 
relations of individuals with each other, that separation 
“of the sick from the healthy should as far as practicable be 
carried out, that rogms, &c. should bê disinfected, and that 
ventilatiomshould receive special attention. ° 

It would be some defence against a serious recrudescence of 
the pest if this memorandus® or an abstract of it, were 
supplied to every househotffer on the first threatenings of an 
outbreak in any locality. In his article on prophylaxis, Dr. 
Parsons remgrks on the difficulties which would frus@ate 
any measures Of notification and isolation on a large scale, but 
suggests that notificationgwith fees for early cases only, might 
be tried in certain districts, and that suth a measure should be 
So much 
experience has been gained in distinguishing the symptoms of 
influenza from those of other° ailments, that the difficulty of 
diagnosis cannot now be an insuperable bar to attempts at 
prevention. It is well to remember that the pecuniary cost of 
prevention cannot be compared with the loss to the country by 
an epidemje, for this has been proved to amount to millions, 

Among places and means of infection which may cause 
much mischief, but are not noticed in this volume, are bakers’ 
shops, in which the baker or attendant suffers from influenza or 
severe cold ; booking offices, post offices, banks, &c. in whtich 
the mouth and the ledger, &c. are in multiple commutication ; 
letters written and fastened by patients; and, most of all, 
railway carrfages packed full and with windows closed, daily 
conveying vast numbers of people to and from tie city, 
and containing®perhaps the most organically polluted air which 
can easily be found in a civilised country, i 

T&e report closes with an interesting statement respecting 
the immunity of animals, including monkeys, at the Zoological 
Gardens, ‘ R. RUSSELL, 
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ON A®METHOD OFeSEPARATING PHE « 
MINERAL COMPONENTS OF A ROCKs4 
JE is told of a famous Gernfin petrographer, that whenever 

appealed to by a student in difficulties over a problematical 
mineral in a rock-slice, his invariable advice was ‘‘ Get it out.” 

It is hard dispassidt#tely to reflect on the sufferings to which 
this simple process o# ‘‘ getting it out” have given rise. All 
we petrographers have passed through the valf! May we now 
indulge she piou: hope that the following simple apparatus 
may bring some mitigation to the se Nase at will certainly 
save a good deal of time and trouble when only small quantities 
of a particular mineral are required ; enough, that is, for a blow- 
pipe analysis, a flame test, and microscopical examination. m 

A large t@st-tube (see Fig.), conveniently six inches in length 
by three-quarters in diameter, is filled with heavy solution, 
graded from specific gravity 3°3 to 2'5, so as # form after e 
standing a diffusion column, as already 
described in NATURE, vol. xiiii. p. 404, 
1891, It is not necessary to wait till the 
change in density of the column is uniform 
from top to boftom; by introducing a 
sufficient number of specific gravity indexes 
the column is mapped out into a succession 
of lengths, within the limits of each of 
which the change of density is practically 
uniform, certainly sufficiently so for 
mineral determinations. 

A fragment of the rock to be examined, 
about the size of a hazel-nut, is powdered 
in the usual way, sifted and washed, dried 
and then introduced into the diffusion 
column. Separation of the constituent 
minerals at once begins to take place, 
and in the course of a few hours is com- 
plete. Each species of mineral is then 
floating in liquid of its own specific 
gravity ; the next problem is to get it out. 

A pipette as commonly used is not suffi- e 
cient, for as it is introduced grains of 
minerals from other zones than that sought 
for, adhere to its sides; on removing 
the finger, the sudden inrush of fluid 
carries with it grains from surrounding 
zones, and finally on drawing up the 
pipette, fluids of zones lying above that 
to which it has descended d¥splace the 
heavier fluid it already contains, carrying 
with them suspended grains, and thus 
bringing about the mixture whieh it is 
our desire to prevent. š 

With very little trouble these difficulties 
may be completely overcome. To prevent 
the sudden inrush of fiúid the pipette, 
which should be of small calibre (in my 
experiments it measures 1°5mm.), is fitted 
with a piston (£). This may be very simply 
made by winding a little unravelled cotton 
thread round the end of a stem of Esparto 
grass, such as is sold for cleaning tobacco- 
pipes. The piston is pushed down to the 
bottom of the pipette, which is then ready 
for use. 

Toextract grains from any zone the pipette 
is slid down into the diffusion column till 
its lower end is just immersed in the 
zone ; a gentle shake given to it as 1t passes through the solution 
will serve to detach adhering particles; the piston is then 
slowly raised, and the fluid with its floating mineral grains 
quietly follows it, the other zones Yemaining undisturbed.» To 
prevent the fluid $f higher zones entering the pipette as it is with- 
drawn, it is necessary to plug its lower ed ; no very tight closufe 
is necessary, since the piston, @vhich now liessat thg upper end 
of the pipette, by excluding the air ensures the retention of the 
contained column of fluid ; all that is meeded is a stopper, which 
will exclude solid particles. A very thin glass rod is rounded 
off at one end, which is then bent upwards jnto the form of g 
crook (c). The,crook is let down igto ¢he diffusion column 
till its upward pointing lower end lies bgneath the open ex- e 
tremjty of the pipette, which it complegely blocks up on being 
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A test-tube con- 
taining a diffusio 
column. The figure 
at the side indicate 
corresponding specific 

avities: Z, pipette 

tted with a piston 
23; c, crook by which 
` the lower end of the 
pipette may be 
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*number being compensated for by diminished size. 
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saised wto position. The pipette with the Crook@s then taken 


.out @f the fluid, and inverted. The crook is laid aside, and the 


outside of the pipette cleaned with b)otting-paper, by which all 
adhering foreign grains are removed. Thè pipette now cons 
tains’ @ pure gathering of the mineral required, and it only 
remains to discharge its contents, and this is of course accom- 
plished by pushing down the piston. z 

Minerals may ghus be removed from eVery zone of a diffusion 
column ; and all the species which enter into the cgmposition of 
a rock, except of course the very heaviest, may be Separately. 


_ obtained, with their sp@sific gravity determined as an incident 


of the process. 
-In this absurdly simple fashion ‘‘ getting it out” ceases to be 
a penance, and becomes a pleasure. W. J, SOLLAS. 


° THE CLOUDY CONDENSATION OF STEAM 


TRE air, as every one knows, i$ composed almost entirely of 

the two gases, oxygen and nitrogen. It also contains 
small quantities of other substances, of which the chief are car- 
bonic acid gas and water vapour, and it is the latter of these 
constituents, water vapour, or ‘‘steam,” as it is sometimes 
called, that will principally concern us this evening. 

The quantityef invisible water vapour which the air can at 
any time take up depends upon the temperature ; the higher the 
redpararare of the air the more water it can contain. ‘The pro- 
portion, howeyer, never exceeds a few grains’ weight of water 
to a cubic foot of air. Air at any temperature, containing as 
much water as it can pessibly hold, is said to be ‘* saturated,” 
while the temperature at which air containing a certain propor- 
tion of water becomes saturated is called the ‘‘ dew point.” 

The large glass globe, upon which the beam from the electric 
lantern is now directed, contains ordinary air, kept in a state of 
saturation, or nearly ŝo, by the presence of a little water. You 
will observe that although heavily laden with water vapour the 
air is perfectly transparent. If, now, we turn a tap, and so con- 
nect the globe with an exhausted receiver, the air expands and 
becomes colder; fhe space inside the globe is no longer able to 
hold the same quantity of water as before in the form of vapour, 


- and the excess is precipitated as very finely divided liquid 


water, which fills the globe and is perfectly visible as a cloud or 
mist. , In a few minutes the cloud disappears, partly, no doubt, 
because some of the particles of water have fallen to the bottom 
of the vess@l, but chiefly because the air becomes in time 
warmed up to its original temperature (that of the room), and 
the®suspended water is converted back again into invisible 
vapour. °” o : 

I once more rarefy the air, and admit a fresh supply while 
holding the flame of a spirt lamp near the orifice of the inlet 
pipe, so that, some of the lsurnt air is carried into the interior 
of the globe. When the air is again expanded a cloud is 
frined which is far more dense than the others were. It 
appears on examination that the increased density of this cloud 
is not,due to the condensation of a greater quantity of water. 
Bittle, if any, more water is precipitated than before, But the 
water particles are now much more numerous, their increased 
Within 
certain limits, the greater the number of particles into which a 
given quantity of water is condensed, the greater will be the 
apparent thickness af the mist produced. A few large drops 
will not impede and scatter light to the same exté@nt as a great 
number of small ones, though the actual quantity of condensed 
water mag be the same in each case. 

Then comes fhe question, why should the burnt air from the 
flame so greatly increase the number of the condensed drops? 
An answer, though perhaps not quite a complete one, is fur- 
nished by some remarkable exp@riments made by M. Coulier, a 
French pro fessor, nearly tyenty years ago. He believed his ex- 
periments showed that water vapour would ngt condense at all, 
gven at temperatures far below the dew point, unless there 
were present in the air® number of material particles to serve 
as nyclei atougd Which the cond€nsation would take place. All 
air, he says, contains dust; and anythin that increases the 
number of dust particles in the air increases the density of the 
condensation by affording a greater number of nuclei. Air in 


o “which a flame Had been burnt he supposed to be very highly 


charged with finely"divitled matter, the prodwcts of combustion, 


1 Extracted from a le@tfre on “ Fogs, Clouds, and Lightning,” delivered 
at ely Royal Institution o#May 5. e 
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and thus*rendered extraordinarily ‘‘ active ” in bringing about 
condensation. And that, accdtding’ to Coulier’s view, is the 
reason why such a dense fog was formed when air which Rad 
been contaminated by the spirit flame was admitted to our 
globe. » bd s . 

On the other hand, air, even burnt air? which has been fl- 
tered through tightly packed cotton vool, is found to be per- 
fectly inactive. No cloud or mist will form in it, however 
highly it may be sup@rsaturated. Coulier explained this fact 
by supposing that the process of f&ltration complely removed 
all dust particles.from the air. 

The experiments of Coulier were repeated and confirmed by 
@lascart. The latter also made one additional observation 
which may very probabl¥ turn out to be of great importance. 
He found that ozone, or rather, strongly ozonised air, was a 
very active mist producer, and that unlike ordinary air, it was 
not deprived of its activity by filtration. 

Four or five years later, all the facts which had been noticed 


by Coulier, and others of an allied nature? were independently `’ 


discovered by Mr. Aitken, who has devoted much time and 
study to them, and made them a foundation of an entirely new 
branch of meteorology.e 

Later, perhaps, we may see reason to doubt whether all the 
conclusions of Coulier and Aitken are quite accurate, especially 
as regards the action of so-called products of combustion. , 

Every one has neticed how dense and dark a thunderclou@is, 
It shuts out daylight almost as if it were a sosid substance, and 
the glimmer that penetrates it-is often imbued with a lurid or 
copper-coloured tint. ee 

I had always found it rather difficult to believe that these 
peculiarities were due simply to the unusual extent and thick- 
ness of the clonds, as is commonly supposed to be the case, and 
it occurred to me about three years ago, that perhaps some clue 
to the explanation might be afforded by the electrification of a 
jet of steam. On making the experjment I found that the 
density and opacity of the jet were greatly increased when an 
electrical discharge was directed upon it, while its shadow, ife 
cast upon a white screen by a sufficiently strong light; was of a 


- decidedly reddish-brown tint. 


As a possible explanation of the effect I suggested that there. 
might occur some action among the little particles gf water of a 
similar nature to that observed by Lord Rayleigh in his eXperi- 
ments upon water jets. Ajet of water two or three feet long is 
made to issue in a nearly tertical direction from a small nozzle. 
At a certain distance abdve the nozzleéhe continuous stream is 
found to break up into separate dr8ps, which collide with one 
another, and again reboynding, become scattered over a con- 
siderable space. But when the jet is exposed to the influence of 
an electrified substance, such as a gubbed stick of sealing-wax, 
the drops no longer rebound after collisfon, but coalesce, and the 
entire stream of water, oth ascending and «lescending, becomes 
nearly continudis. e 

There is one other point to which I wish to direct your par- 
ticular attention, If the sealing®wax, or better, the knob of a 
charged Leyden jar, is held very ‘close to the jet, so that the 
electrical influence is stronger, the separate drops do not coalesce 
as before, but become scattered even more widely than when no 
electrical influence was operating. They become similarly 
electrified and, in accogdance with tee well-known law, repel 
one another. 


We will now remove the water jet, and in its place put a little ™™ 


apparatus for producing a jet of,steam. It consists of a half- 
pint tin bottle, through the cork of which passes a glass tube 
terminating in anozzle. When the water in the bottle is made 
to boil, a jet of steam issues from the nozzle, and if we observe 
the shadow of the steam jet upon the screen we shall see that 
it is of feeble intensity and of a neutral tint, unaccompanied by 
any trace of decided colour. A bundle of needles connected 
by a wire with the electrical machine is placed near the base of 
the jet, and-whenthe machine is worked electricity is discharged 
intő the gteam, A very striking effect instantly follows. The 
cloud of condensed steam is rendered dense and dark, its 
shadow at the same time assuming the suggestive yellowish- 
brown cplour. a 

I at first believed that we had here a repetition, upon a smaller 
scale, of the phenomenon Which occurs in the Water jet. The 
little particles of condensed water must frequently come into 
collision with one another, and it seemed natural fò suppose 
that, like Lord Rayleigh’s larger particles, they rebounded under 
ordinary circumstances, and coalesced when unger the indluence 
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of electrictty. THe great majority of the small particles or- 
dinarily formed ‘consisted, I thought, of perhaps enly a few 
molecules, which were disperse@ in the air, and again converted 
info vapour without ever having become visible, while the larger 
particles formed by their coalescence under electrical action wer 
of such dimension? as to impede the moge Vefrangible waves oP 
light. Hence the bréwnish-yellow colour, 

Other explanations hav¢ been proposed. Thereis the mole- 
cular shock theory*of the late R. Helmholtz (who, as it turned 
out, had studied electrified steam jets Wefore I made my own 
experiments® I shall refer to his speculation later. And there 
is the dust-nucleus theory, which no doubt appears a very 
obvious one. 
‘though I knew that my own hypothesis was not quite free 

rom objection, neither of these altérnative ones commended 
itself to-me as preferable ; and so the matter rested until a few 
months ago, when the steam jet phenomenon was discussed 
anew in a paper communicated to the Royal Society by Mr. 
Aitken. Mr. Aitken said that he did not agree with my con- 
jecture as to the natfire of the effect.- This led me to investi- 
gate the matter again, and to make some further experiments, 
the results of which have convinced me that I was clearly in 
error. At the same time it seems tome that the egplanation 
which Mr. Aitken puts forward is little less controvertible than 
my own.. Mr. Aitken’s explanation of the phenomenon is, like 
mine, based upon Lord Raylgigh’s work in connection with 
water-jets, but, unlike mine, it depends wpon the experiment 
which shews thaé water particles when strongly electrified are 
scattered even more widely than when unelectrified. He believes, 
- in shast, that flectrification produces the effect, not by pro- 
moting coalescence of small water particles, but by preventing 
such coalescence as would naturally occur in the absence of 
electrical inflaence. In the electrified jet, he says, the water 
particles are smaller, but at the same time more numerous ; thus 
‘its apparent density is increased. 

The chief flaw in my hypothesis lies in the fact that the mere 
presence of an electrified body like a rubbed stick of sealing- 
@wax, which is quite sufficient to cause coalescence of the drops 

in the water Jet, has no actiog whatever upon the condensation of 
the steam jet. There must i an actual discharge of electricity. 
But it is by no means essential, as Mr. Aitken assumes, that 
this discharge should be of such a nature as to electrify, posi- 
tivel} or negatively, the particles of waterin the jet. If, instead 
of using a single electrode, we employ two, one positive and the 
other negative, and let them spark “nto each other across the 
jet, dense condensation@at once occuts, So it does if the two 
discharging pointgyjage remofed quite outside the jet. A small in- 
duction coil giving sparks an eighth of:an inch in length causes 
dense condensation’when the electrodes are more than an inch 
distant from the nozzleand onthe same level. Inne experiment’ 
a brass tube two feet lofg was fixed in an inclined position with 
its upper end near tlre steam jet, and its lower end above the elec- 
trodes of the induction coil. In about three Seconds after the 
spark was started dense sina donee ensued,- and it ceased 
about three seconds after parking was stopped.. No test 
was needed, though in point of fact one was made, to.show that 
the steam was not electrified to a potential of a single volt by 
this operati8n, And the time required for the influence to take 
effect showed that whatever this influence might be it was not 
induction. i ® P . 

The inference clearly is'that in some way or other the action 


is brought about by the air in which an electrical discharge has 


taken place, and not directly ky the electricity itself. The idea 
has no doubt already occurred to many of you that it is a dust 
effect. Minute particles of matter may be torn off the electrodes 
by the discharge, and form nuclei upon which the steam may 
condense. The experiments of Liveing and Dewar have indeed 
shown thet small particles are certainly thrown off by electrical 
discharge, and the idea that such particles promote condensation 


appears to be supported by the fact that if a piece of burning’ 


material, such as touch-paper, is held near the jet so that the 
products of combustion can pass into it, thick condegsatidn is 
produced, es ow 

From a recent paper by Prof. Barus, published in the 
American Meteorological Fourngl for March, it appears that he 
also is of opinion that such condensation is in all cases due to 
the action of Minute dust particles.” Yet it is remarkable. that 
Mr, Aitkdéh, the high priest and chief apostle of the philosophy 
of fust, gives no countenance to the nucleus theory. He does 
not even advert to its possibility. 
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ments have led him, as mine have led me, to the conclusion that 


it is untena@te, And this not ẹnly in the*case of electgical diş- 
charge, but also in the case of burning matter. z 

If we cause an electrical discharge to take place for some 
minutes inside a shitabl"arrafiged glass bottle, and then, ten or 
fifteen seconds after the discharge has ceased, blow the gir from 
the bottle into the steam jet, the condensation is not in any way 
affected. Yet the df&® could not have subsided in that time. 
And again, if we fillanother large bottle with dense clouds of 
smoke by holding a bundle of burning touch-paper inside it, 
and alntost*immediately after the touch-paper is withdrawn, 
force out the smoke-laden air, through,a nozzle, upon the jet— 
you can all see the black shadow of the smoke upon. the screen 
~-nothing whatever happens tothejet. Yet a mere scrap ofthe 
paper which is actually burning, though the ignited portion may 
not be larg@r than a pin’s head, at once darkens the jet. Dead 
smoke (if I may use the term) exerts little or no influence by 
itself: there must be incandescent matter behind it. Thee 
question naturally arises, whether incandescent matter may not 
be sufficient of itself, without any smoke at all. We can test 
this by making a piece of platinum wire red-hot and then holding 
it near the jet, It is seen to be quite as effective as the burning 
touch-paper. Yet here there can be no nuclei formed of pro- 
ducts of combustion, for there is no combustion ; there is simply 
ignition or incandescence. 

One other point I may mention. It is stateg by Barus, in the 
paper above referred to, that the fumes given®off by a piece of 
phosphorus constitute a most efficient cause of dense cosslen- 
sation. This is true ifthey come directly from a piece of phos- 
phorus; but if phosphorus fumes are collected®in a bottle and 
then directed upon the jet, all traces of unoxidised phosphorus 
being first carefully removed, they are found to be absolutely 
inoperative. Phosphorus‘in air can hardly be said to. be incan- 
descent, though it is luminous in the dark; but it appears to 
act in the same manner as if its temperature were high. 

All these facts seem to indicate that the several causes men- 
tioned, electrical, chemical, and thermal, confer upon the ‘air 
in which they act some temporary property—certainly not due 
to mere inert dust—in virtue of which it acquires an abnormal 
power of promoting aqueous condensation. e 

I thought that possibly some clue as to the nature of this 
property might be obtained by observing how some other gases 
and vapours behaved; but though the experiments I made 
perhaps tend to narrow the dimensions of the mystery, I cannot 
say that they have completely solved it. Indeed some of the 
results only introduce additional perplexities. e 

One of the most natural things to try is hydrochloric acid, 
which is known to have a strong affinity for water. If wegheat 
a little of the acid solution in a test tybe, elosed with a cork, 
through which a‘glass tube is passed, .and direct ‘the issuing 
stream of gas upon the jet, the densest. condensation results. 


‘The vapours of: sulphuric and. nitric, acids .also cause dense 


condensation, and I suppose both of these ha¥e an affinity 
for water. But so also, and in an equally powerful degree, dogs 
the vapour of acetic acid; yet the affinity of this acid for water, 
as eas by the heat evolved when the two are mixed, is very 
small, j è 
' Ammonia gas, when dissolved in water, causes the evolution 
of much heat, Yet a stream of this gas directed upon the je 
has no action. . ; 

Ozonised air, which Mascari found so effective in his experi- 
mftnts with the closed vessel, is quite inoperative with the 
steam jet. €iqually so is the vapour of boiling formic acid, 
which I believe is chemically a much more active acid than 
acetic, and has a lower electrical resistance.. (See Table.) 


CONDENSATION OF STEAM JET. a 
6 k s 
Active, 
+ a 
Air, oxygen, ær niteogen, in which electrical discharge is 
occurring, | m 
‘ ts FI : @ 
Burning and incanglescent substanges. o 


Fumes fgom phosphorus, 
Hydrochloric acid. Ta 
‘Sulphuric acid vapour. 
Nitric acid vapour. a E . *. 
: Acetic acid vapour. ` nee nA 
e . ® ; -* 
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i i Inactive. 
a Air, &c., in which electricalgdischarge haf ceag@d for about 
ten seconds. 


Smoke without fire. * 
n Bottled phosphorus fumes. 
° oe ORE 
° zone, 
Steam, i 
Alcokol vapour. 
Formic acid vapour. è 


Sulphurous acid. ° 


At seems that ‘we have here a pretty little problem which 
might, perhaps, be solved without much difficulty by a com- 
petent chemist, but which quite baffles me.! Is it possible that 
the condensing vapours may contain dissociated atdéms? 

To return to the electrical effect. There are only two kinds 


e of chemical ehange that I know of which could be brought 


about in air by an electrical discharge. Either some of the 
oxygen might be converted intœ ozone, or the oxygen and 
nitrogen of the air might be caused to combine, forming nitric 
acid or some such compound. The former. of these would 
not account for the action of the air upon the jet, because, 
as we have seen, ozone is inoperative; the latter might. 
But if the activity of the air is due to the presence init of a 
compound of axygen and nitrogen, then it is clear that an 
electrical disch@ge in either nitrogen or oxygen separately 
woekd fail to render those gases active. 

I arranged a spark bottle, inside which an induction-coil dis- 
charge could Be made to take place ; two bent tubes were 
passed through the cork, one reaching nearly to the bottom for 
the ingress of the gas to be tested, the other, a shorter one, for 
its egress. The open end of the egress tube was fixed near the 
steam jet, and first common air, then oxygen and then nitrogen 
were successively forced through the bottle while the coil dis- 
charge was going on. All produced dense condensation, but 
I thought that oxygen appeared to be alittle more efficient than 
common air, and nitrogen a little less. 

This last experiment points to a conclusion to which at pre- 
sent I see no altermative. It is that the action on the jet of an 
electrical discharge is due in some way or other to dissociated 
atoms of oxygen and nitrogen. There is nothing else left to 
which it can be due. 

So far as Robert Holmholtz’s explanation coincides with this 
conclusion, I think it must be accepted as correct. As to the 
precise manngr in which he supposed the dissociated atoms to 
act upon the jet, it is more diffeult to agree with him. He 
thought that the abnormal condensation was a consequence of 
the molecular shocl# causgd by the violent recombination of the 
dissociated atoms in the supersaturated air of the jet, the action 
being analogous to that which*occurs when a supersaturated solu- 


tion of sulphate of soda, fo» example, is instantly crystallised ` 


by a mechanical shock. 

o TO me this hypothesis, ingenious as it is, seems to be more 
fanciful than probable, but I can only hint very diffidently at 
an alternative one. To many chemical processes the presence 
of wafer is favourable or even essential. Is it possible 
that the recombination of free atoms may be assisted by water ? 
And is it possible that dissociated atoms in an atmosphere of 
aqueous vapour may obtain the water needed for their union 
by condensing it from the vapour ? 

According to Holmholtz, flames and incandescent substancés 
generally cause dissociation of the molecules of ®xygen and 
nitrogen in the surrounding air. This, I believe, is generally 
admitted. „I do not know whether slowly oxidising phosphorus 
has the same effett. 

If it is conceded that the atmospheric gases are dissociated by 
electrical discharges, and that the presence of such dissociated 
gases somehow brings about thè dense condensation of water 
vapour, wẹ may still regard the electrified steam jet as affording 
an iMustration ofthe abnormal darkness øf thunder-clouds. 

Perhaps another source of dissociated atoms Is to be found in 
tfe ozone which is gene@ated by lightning flashes. A molecule 
of ozgne comsists of three atoms ff atomic oxygen, while one of 
ordinary oxygen contains only two. Ozone # an unstable kind 


of material, and graduay relapses ‘into ordinary oxygen, the 


process being that one atom, is dropped from the three-atom 
molecules of ozone, these detached atoms in course of time 


> 


; % : : 
1 Two chemists of the highest eminence have been rood enough to con- 


® sider the problem for me,%ut they are unable to throw any light upon it. 
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d 
uniting with one another to form pairs. "Thus tw® molecules 
of ozone are transformed into three of oxygen. A body of ozone 
is therefore always attended by@ number of dissociated atoms 
which are looking for partners. " . 
In the steam Jet experiment there is not time for the dis- 


Sengagement of a qfficjent number of isolate atoms from a blast 


of ozone to produce any sensible effect. Butt the case is otherwise 
when the vapour is confined in a cloged vessel, as in Mascart’s 
experiment, or when it occurs in the clouds, where the movement 
of air and vapour is c@mparatively slow. 

`” Ozone, it will be remembered, was found by M&scart to pro- 
duce dense condensation in a closed vessel even after being 
filtered through cotton wool, Similar filtration seems to entirely 
gleprive the so-called productseof combustion of their active 
property, a fact which ‘has been adduced as affording over- 
whelming eviderice in favour of the dust nucleus theory. Coulier 
himself, however, detected a weak point in this argument. He 
produced a flame which could not possibly have contained any 
products of combustion except steam, by burning pure filtered 
hydrogen in filtered air; yet this product Was found to be per- 
fectly capable of causing dense condensation, and, as in his 
former experiments, filtration through cotton wool deprived it 
of its actiyity. æ 

These anomalies may, I think, be to a great extent cleared up 

if we assume that the effect of the cotton wool depends, not upon 
the mere mechanical obstruction it offers to the passage of 
particles of matten but upon the moisture which it certainly 
contains, and which may act by attracting amd facilitating the 
reunion of dissociated atoms before they reach the air inside 
the vessel. According to this view ozone Would remain an 
active condenser in spite of its filtration, because free atoms 
would continue to be given off by it after it had passed the cotton 
wool. The filtration experiment should be tried with perfectly 
dry cotton wool, which, however, will not be easily procured, 
and if my suggestion is right, dry wool will be found not to 
deprive ordinary products of combustion of their condensing 

ower, s 
$ To sum up. I think my recent experiments show conclusively 
that the dense condensation of the steam jet is not due directly 
either to electrical action or to dust nuclei. The immediate 
cause is probably to be found in dissociated atoms of atmospheric 
gases, though as to how these act we can only form a vague guess. 

SHELFORD BIDWELL. 





SCIENTIFIC SERIALS. 


Amygrican Journal of Serene, December. An apparent time- 
break between the eocene and Chattahoochee miocene in south- 
western Georgia, by Raphael Pumpelly. The Red Clay Hill 
region, a plateau extenging through tle south-western part of 
Georgia and adjacent northern Florida, hapa maximum altitude 
of 300 feet, is sharply limited on the north by a declitity facing 
the eocene flat-land country, and consists of miocence deposits 
resting on eocene, both of whicIP3jy about 13 feet per mile to 
the south. The base of the plateau is formed by the white 
calcareous beds of the Chattahoochee group. A time-break 
between the latter and the eocene is evidenced by the almost 
general presence of a limestone conglomerate at the base of the 
Chattahoochee, immedigtely overlying eocene fossils, and the 
It seems possible 


was outlined by submerged islands of the eocene limestone. The 
Gulf Stream, after the creation of the central American 
barrier, found its way back to the Atlantic sweeping over 
southern Georgia and northern Florida, and supplying the 
food needed to build up the great organic beds of the Chat-. 
tahoochee and Chipola. The lower flat-land country of 


central Georgia may represent the contemporaneous course of 


the cold current carrying less pure water and less nutriment. 
—The rise of the mammalia in North America, by H. F. 
Osbérn. » This second part deals with ancient and modern pla- 
cental differentiation, the succession of the perissodactyls and 
the artiodactyls, a discussion of the factors of evolution, and a 
diagram jllustrating the supposeg descent of the mafimalia from 
their jurassic prototypes.—On the thoracic legs of Triarthrus, 
by C. E. Beecher, Some vêry perfect specimen#of Triarthrus 
Becki, Green, in which nearly the entire calcareous an@ chitinous 
portions are represented by a thin film of iron pyritês, shdw, 
besides the antenne already noticed, a complete series of thor- 
é e 
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acic legs becoming shorter towards the pygridium, but without 


eany gssential differences amongst%ach other, Each limb con- 


sists of two nearly equal members, one of which was evidently 
used for crawling, gnd the other for swimming. These two 
members and their joints may be correlated Wish certain typical 
forms of Crustacean legs among the Schizopoda, Cumacea, and 
Decapoda, and may be deseribed in the same terms.—On the 
diamond in the Cafion Diablo meteoric iron and on the 
hardness of carborundum, by George F. Kunz and Oliver W. 
Huntingdon. “The carborundtim made by Mr, Acheson, of 
Pittsburg, is capable of scratching most varieties of corundum, 
but not the diamond. 





SOCIETIES AND ACADEMIES. 


LONDON. 


Anthropological institute, December 12,—-Prof. A. Mac- 
alister, F.R.S., President, in the chair.—Mr, Cuthbert E. 
Peek exhibited some specimens of fishing-line made of 
human hair,’ some needles constgicted from „ribs of 
feather, and two message-sticks from the extreme north 
of Queensland.—Mr. W. L. Duckworth read a paper on the 
collection of skulls of Aboriginal Australians in the Cambridge 
Unfversity Museum, and the following paper were also read :— 
On an unusual form of rush basket from the northern territory 
of South Australia, by Mr. R. Etheridge, jun.—On a modifi- 
cation @f the Australian Aboriginal weapon, termed the leonile, 
langeel, bendi or buccan, by Mr. R. Etheridge, jun.-An Austra- 
lian Aboriginal musical instrument, by Mr. R. Etheridge, jun. — 
The Aborigines of North-West Australia, by Mr. P. W. 
Bassett-Smith.—Rites and customs of Australian Aborigines, 
by Mr. H. B. Purcell.—Japanese onomatopes and the origin of 
language, by Mr. W. G. Aston. 


Mathematical Society, December 14.--A. B., Kempe, 
¥.R.S., President, in the chair.—On the stability of a deformed 
elastic wire, by A. B. Basses, F.R.S.—This paper commences 
with a discussion of the different methods of determining the 
stability of a deformed elastic wire which is in equilibrium, 
and then preceeds to discuss two special problems. When a 
naturally straight wire ês deformed into a helix having 2 convo- 
lutions, the helical form is unstable unless its pitch is greater 
than sec“? 2m. This result shows t§at it is impossible to de- 
form the wire into a heli of smali pitch and having a great 
many convolutions@uch as the spring of an ordinary spring- 
balance, unless the wire is giverfa permanent set. The two 
special cases in which the terminal stresses consist, (1) of a 


ethrust and a flexural cqupley (2) of a ‘couple alone, are .also 


noticed ; and in the latter case ,the heltx is unstable when the 
length of the wire exceeds,half a convolution, When the natural 
form of the wire is acircular coil, which is unrolled and the ends 
joined together without twist, go that the wire forms a circular 
ring, the ring will be u e when the length of the wire 
is greater than about one and a half convolutions, The ring is 
stable from displacements in its plane, and consequently will 
not collapse like a boiler flue; but it is unstable for displace- 
ments perpendicular to its plane, which involve torsion as 
well as flexion. The st#ble figure wilh consequently consist of 


errs, closed tortuous curve.--Papers were also read by R. J. 


Dallas, on the linear automorphic transformations of certain 
quantics ; and by Dr. Hobsor, F.R.S., on Bessel’s functions 
and relations connecting them with spherical and hyperspherical 
harmonics.—-Messrs. Love, Greenhill, Macmahon, and the 
President spoke on the subject of the communications.—The 
following papers were taken as read :—A theorem of Liouville’s, 
by Prof. G. B. Mathews; note on non-Euclidian geometry, 
by H. F. Baker; note on an identity in elliptic functions, by 
Prof, L. J. Rogers ; and note on a variable seven-points circle 
analogous to the Brocard circle of a plane triangle, Qy J. 
Griffiths. 9 


Royal Meteorological Society, December 20.—Dr. C. 
Theodore Williams, President, in the chair.—Mr. C, Harding 
gave an account of the great storm of November 16 to*20, 1893. 
This storm w&s the most violent of#recent years, and, so far as 
anemomeé¢rical records are concerned, the wind attained a 
grfater Velocity than has previously been recorded in the British 
Islands. The velécity of the wind was 96 miles in the hour 
frome 8,30 to,.9.30 p.m. on November 16 in the Orkneys, 
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where the hu®icané burst with sch sudderfhess that itis de-, 
scribed as like the shot ofa gun, and the wind afterwards attained 
the very high rate of 90 miles and upwards, in the hour, “for 
5 consecutive hours. AfHol@head the storm was terrific ; the 
anemometer recorded a wind velocity of 89 miles in the hour, 
and it was 80 miles or above for 11 hours, while the force of 
a whole gale, 65 mil@%an hour and upwards, was maintained 
for 31 hours, and for44 days the mean hourly velocity was 54 
miles. Many ofthe gusts were at the rateof 115 miles an hour, 
and at Mleetwood a squall occurred with the wind at the rate 
of 120 miles in the hour. The storm.was felg over the entire 
aréa of the United Kingdom, and the wreck returns show that 
disasters occurred with almost equal frequency on all coasts, 
Four weeks after the storm the official records gave the total 
loss of life 8n our coasts as 335, while there were 140 vessels 
which had been abandoned, or had foundered, stranded, or 


met with other severe casualty, involving either less of life, or e 


saving of life by some extraneous assistance, There were 600 
lives saved on our coasts by add of the Lifeboat Institution and 
other means. The author has tracked the storm from the neigh- 
bourhood of the Bahamas on November 7, acress the Atlantic 
and over the British Islands to Central Europe on November 
20.-~The other papers read were on rainfull and evaporation 
observations at the Bombay Waterworks, by Mr. S. Tomlin- 
son; and on changes in the character of certaingmonths, by Mr. 
A. E. Watson. è 
DUBLIN. ` 


Royal Dublin Society, November 22.-~¢Prof. W. N. 
Hartley, F.R.S., in the chair.—Prof. T. Johnson communicated 
a paper on the systematic position of the Bangiaceæ. The 
author, with Berthold and others, regards the group as true 
Floridex, and discusses in his paper the views expressed by 
Schmitz, in a recent number of Za Nuova Notarista, against 
their Floridean nature—-Mr. Thomas Preston gave an ele- 
mentary explanation of the system of waves attending a 
bullet moving at a high speed through the atmosphere.—Mr, 
W. E. Adeney read a note on the present condition of the 
water in the Vartry reservoir at Roundwood, co, Wicklow, and 
Mr. Richard J. Moss gave the results of an ¢xamination of the 
Vartry water as at present supplied to Dublin. , 


PARIS, 


Academy of Sciences, Annual Public Meeting, December 
18,--M, de Lacaze-Duthiers in the chair.—After some com- 
memorative words on the deaths of Sir Richard Owen, 
Kummer, and de Candolle, Poreign Associates, and those of 
Chambrelent, Admiral Paris and Charcog Members of the 


| Academy, by the President, M. Berfrand, one of the Secre- 


taries, announced the names of thpse to whom prizes had been 
awarded, In Geometry, the Prix Francoeur was awarded to M. 
G. Robin for mathematical physics, and the Pr& Poncelet to 
M. G. Keenigs, for geometrical and mechanical work.— 
Mechanics: The extraordinary prize of 6000 francs offered ly 


` the Département de la Marine for contrivances increasing the 


efficiency of the Navy, was distributed among M. Bourdelles 
(for lighthouse illumination), M. Lephay (compass with 
luminous index), and M. de Fraysseix (system of optical points 
ing); the Prix Montyon of 700 francs to M. Flamant (hydrau- 
lics), the Prix Plumey of 2500 francs to M. Lebasteur (steam 
@agine appliances); the Prix Fourneyron of $00 francs, to M. 
Brousset (fy-wheels).— Astronomy: The Prix Lalande of 540 
francs, to M. Schulhof (Comets); the Prix Valz of 460 francs, to 
N. Berberich (Minor Planets). The Prix Janssen of a gold 
medal, to Mr. Samuel Langley (Astronomical ®Physics).— 
Physics: The Prix La Caze of 10,000 fr., to M. E. H. Amagat 
(gases and liquids).—Svatistics: The Prix Montyon of 500 fr., 
to Dr. Marvand (diseases of goldiers),—Chemitstyy : The Prix 
Jecker of 10,000 fr., to M. D. Forcrand and M. Griner in equal 
parts, with a special prize to M. Gautier.—The Prix LaeCaze 
of 10,000 fr.,®to M.” Lemoine (Phosphorus Compounds).— 
Mineralogie and Geology: The Gragd Prix,'to M. Marcellin 
Boule (The Central Plateaueof France). The Pyjx Bordin of 
3000 fr. was distyibuted amongst MM. Botfrgeois, G€rgen, 
Michel, and Duboin for their researches in mineral synthesis, 
The Prix Delesse of 1400 fr., to M. Fayol (Commentry Strata). 
The Prix Fontannes of 2000 fr., to M. R, Zeiler (Palzeon- 


tology). —Zotany: The Prix Desmagiéres of 1600 fr., to M. C.® . 
The Prix Monjagne, to MM. Cardot , 


Sauvageau (Algæ). 
(Mosses) and Gaillard (Fungi).—4e7iculturve: The Prix 
e o°? 
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The Prix Thore, to M. Corbière (Muscineæ).—Medicine and 
Surgery: The Prix Montyon wagdistributed between MM, 
Hugchard (Heart Diseases), Del Pme Army Surgery), and Pinard 
and Warnier (Pathological Atlas), The Prix Barbier, 500 fr, each 
to MM, Sanson (Heredity) and Dr. Mayclaire (Osteo-Arthritis), 
The Prix Bréant, being the interest on Aam of 100,000 francs 
offered for a cyre for cholera, was distributed amongst MM. 
Netter and Thoinot (French Cholera, 1892) and YM. Grimbert 
and Burlureaux (Treatment of Tuberculosis by Crtosote In- 
jections). Th Prix Godard of 1,000 francs, to Dr. Tourneux 
(Physiological Atlas). The Prix Serres of 7500 francs, to M. 
Pizon (Blastogenesis), with small portions to MM. Sabatier 
(Spermatogenesis) and Letulle (Inflammation), The Prix 
Bellion of 1400 francs, to Dr. C. Chabrié (Physfology of the 
Kidney) and Dr. Coustan (Fatigue). The Prix Mége to Dr. 
Herrgott (Glistory of Obstetrics), The Prix Lallemand of 
1800 francs, to M. Trolard (Venous System).— Physiology : 
The Prix Montyon of 750 franca to M. Laulanié (Respiration) 
and MM. Abelous and Langlois (Renal Capsules). The Prix 
La Caze, of 10,000 francs, to M. d’Arsogval (Physiological 
Effects of Electricity). The Prix Pourat to M. E. Meyer 
(Renal Secretion). The Prix Martin-Damourette, of 1400 
francs, to Dr. Géraud (Albuminuria).—General Prizes: The 
Arago Medal to Mr. Asaph Hall (Satellites of Mars) and Mr. 
E, E. Barnard®(Jupiter’s First Satellite). The Prix Montyon, 
fA” improvements in unhealthy industries, was divided between 
MM. Garros (Porcelain Manufacture) and Coquillon (Fire-damp 
Meter). Tht Prix Trémont, of r1oo francs, to M. Jules 
Morin for his useful hydrostatic and otherinvéntions. The Prix 
Gegner of 4000 frances to M. Serret, The Prix Petit d’Ormoz 
of 10,000 francs, to M, Stieltjes (Mathematics), and another of 
the same amount to M. Marcel Bertrand (Physics of the Globe). 
The Prix Tchihatchef of 10,000 francs, to M. Grégoire Groum- 
Grschimailo (The Pamirs). The Prix Gaston Planté, of 3,000 
francs, to M. Blondlot (Electric Interference), Mme. de 
Laplace’s Prize, consisting of Laplace’s works, to M. Bès de 
Bere, of the Ecole Nationale des Mines. 


BERLIN, 


Physical Society, December 1.—Prof. Schwalbe, Presi- 
dent, in the chair.—Prof. Neesen demonstrated a method of 
coating aluminium with other metals. Thisconsists in dipping 
the aluminium in a solution of caustic potash or soda, or of hy- 
drochloric acid, until bubbles of gas make their appearance on 
its surface, whereupon it is digped into a solution of corrosive 
sublimate to amalgamate its surface. After a second dipping 
into caustic potash unti bubbles of gas are evolved, the metal is 
placed in a solution of a salt of the desired metal. A film of 
the latter is rapidly formed, and is so firmly adherent that, in 
the case of gilver, gold, or topper, the plate can be rolled out or 
polished. When coating with gold or copper, it is well to first 

eapply a layer of silver. When thus treated the aluminium may 
be soldered with ordinary zinc solder.—Dr. Wien spoke on the 
entropy of radiation. 


* Meteorological Society, November 7.—Prof. von Bezold, 


e President, in the chair.—Dr. Arendt spoke on the transport of 


heat by means of aerial currents on the earth’s surface, based on 
calculations derived from material provided by the Hamburg 
station. He first determined for each month of the year*the 
direction and rate of the wind, from which he galculated the 
resultant volume of air transported over Hamburg. From the 
temperature and speed of the winds he obtained, under certain 
assumpti8ns, numerical values for the amount of heat carried 
towards Hamburg during each month of the year. 

December 5.—Dr. Vettin, President, in the chair.—Prof, 
Hellmann presented a book og ‘‘ Snow-crystals,” and gave an 
account of its contents, during which he discussed fully the 
stracturé and classification of snow-crystals. All the crystals 
belong to the hexagonal system, and afe eith& flat or columnar. 


The radiating stars, the plates, and mixed forms belong to the 


first category ; while thé prisme and much more rare pyramids 
beng to the’second.—-Dr. H. Meyer congmunicated the results 
of his observations, made in conjunction with Prof. Köppen, on 
the cloud-conditions of various climates. They had rejected as 


e Valuejess mean values based on determinations which are largely 


influenced by the personal opinion of the observer, and had in 
preference calculated, the frequency of the occurrence of clouds, 
They had in this, fofsynplicity’s sake, distinguished between three 
gtawps : (1) Complete absence of clouds ; cloudiness zero. (2) 
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cloudiness represented by 10% Taking a series of stations in » 
various climates, they had calculated and graphitally represented 
the frequency of the three groups for the morning, midday, and 
evening for each oath. It appeared that tor Hamburg and the 
whole of middle and north Europe, in p&ssing from the cold to 
the warm periods of both the daygand year, the intermittent 
cloudiness increases ; while complete cloudiness, which is most 
frequent in winter, dhd in the morning and evening, diminishes, 
Complete cloudlessness is always the most rare c8ndition. The 
above characters change graduglly towards the Mediterranean, 
even at Lesina, and more markedly at Alexandria. In mid- 


, Asia, East Siberia, China, Batavia, and Rio Janeiro, andyon 


the elevated station of Pike’s Peak, and also on the Atlantic 
Ocean, the change in cloudiness in passing from winter to sum- 
mer is reversed. 


a ‘ 
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RECENT LONTRIBUTIONS TO 
METEQROLOG Y. 


Report on the Present State of our Kugwledge respecting 
the Genera Circulation ef the Atmosphere. By L. 
Teisserenc de Bort. (London : Stanford, 1893.) 


On Hail. By the Hon. Rgllo Russell, F.R.Met.Soc. 
(London; Stanford, 1893.) ° 

Weather Lore: a Collection of Proverbs, Sayings, and 
Rules concerning the Weather. Compiled and arranged 
by Richard Inwards, F.R.A.S. (London: Elliot 
Stock, 1893.) 


HILE meteorologists are generally prepared to 
admit the salient points @# the theoryeof the 
atmospheric motions as outlined by Ferrel, there are to 
be met discussions by various authors, accentuating not 
only differences in the details of the scheme, but also 
defects in fhe theOry on which the general circulation of 
the atmosphere based. The latest contribution to the 
literature of the subject illustrating these points, is from 
M. Teisserenc de Bort, Meteorologist to the Central 
Bureau, and General Secretary of the Meteorological 
Society of France; for this authority cannot accept, in its 
entirety at least, either Ferrel’s deductions or his method 
of conducting the inquiry. Ferrel, it is well known, 
Having deduced the equations for the horizontal motion 
of the atmosphere, relative fo the earth's surface, applied, 
with effect, the condition of continuity and the law of 
consexvatior of areas, or, what would possibly bea better 
term, the preservatich of the moment of rotation, and 
demonstrated the existence of an easterly motion of the 
atmosphere i in the highêr latitudes, anda westerly motion 
in the lower. To @@fine the limits of these zones, Ferrel 
remarked that the sum of the mofhents with referénce 
tp the axis of the earth, of he air forming the easterly 
winds, ought to be equal to that of She westerly winds, 
and that this condition was fulfilled on a hemisphere, if 
the easterly winds prevailed up to 30° latitude, and 
westerly winds to the pol is line of argument receives 
some support from the suggestion, that otherwise there 
would be a residual unexpended force, tending to charfge 
the velocity of the earth’s rotation. But M. de Bort replies, 
with some force, that thi$ argument is inadequate, because 


"there is no evidence that the earth’s rotation is uniform ; 


and, indeed, the action of,the tides and the diurnal 
variation of the barometric pressure, point, pretty con- 


clusively, in an opposite direction. Ifthe effects of friction ` 


are omitted, the author seems prepared to admit the 
validity of Ferrel’s argument, and it would be very unjust 
to deny that Ferrel neglected friction altogether, or fatled 
to modify his original result, obtained without friction. 
Further, Oberbeck especially has considered the eGect# of 
friction, and he has assigned a lower limit to the zone of 
change of direction not greatly different from Ferrel’s 

value. Apart, however, from this point of theory, the 
author differs trom Ferrel as to the cause of the belts of 
maymuna Pressure, north and south of the equator, and 
adds an explanation of the low pressure zone in latitude 
55° and of the polar maximum. i 


.NO. 1262, VOL. 49] 





connection traced betwegn temperature and distribution 


gof pressure, and the effort to explain the observed vari. 


ation of pressure along gparallels of latitude by the presence 
of thermic anomalies, The author sees in the variation 
of temperature over “continents and seasein the same 
latitude, and ¢he consequent changes in the density of the 
lower strata of the atmosphere, the ogigin gf many of the 
irregularities that mark the isobaric curves, and a cause 
not inferior in its effects to the rotation of the earth 
in establishmg the prominent features of the general 
circulation. 

M. de Bort has also aude an ingenious attempt to 
compute from theory. the mean isobars of January and 
July, and to compare the results with actual observa- 
tions. This is a gtep in advance, but the measure of suc- 
cess that has attended the effort must be left to the de- 
cision of individual judgment. Two approximations, or 
two distinct attempts, have been made. In the first, it has 
been assumed that at an altitude of 16,000 feet the 
irregularities in the distribution of the isobars disappear, 
and only the influence of latitude remains. Consequently 
the observed barometric pressure at the surface should be 
given by adding to the mean pressure, corresponding to 
the latitude, the weight of the column of air of variable 
density extending from the surface to this altitude. When 
this operation is effected, a comparison with the observed 
quantity discloses the fact that the computed pressures 
are too great, and further shows a tendency to exaggerate 


the barometric minimum over the North* Atlantic, while 


it exhibits a maximum of pressure over North America 
which does not really exist. There is therefore, admit-, 
tedly, a more marked difference in the computed isobars 
over continents and seas than is actually observed. Two 
causes are assigned for the failure to reproduce actual 
facts, both of which are probably operative. The onesis 
that the density of the column of air d8es not diminish 
uniformly with the temperature, which hypothesis, for the 
purpose of computation, it is negessary to assume. The 
other is that probably the slope of the surfaces of equal 
pressure from the equator towards the poles is greater 
where the temperature is already low, than where the 
temperatures are high, in the upper regions of the 
atmosphere. 

The second attempt to reproduce the observed pressure ° 
is arranged to take into account the influence of the un- 
eqifal distribution of temperature upon the form of the 
upper isobats, and it is contended that the computed 
values of the surface pressure “ show close analogy with 
those representing the isobars deduced* frofh direct 
observation.” 

‘Not content with surveyjng the conditions of our 
atmospheric circulation, the author proceeds. to, discuss 
those that obtain on the planets; and submits two ideal 
pictures of the earth with its surrounding cloud as seene 
from space. These are compared with a photggraph of 
Jupiter, but we strangly doubt whether the author gléans 
any additional facts in support Ofehis views. The red 
spot is a conspicuous feature in this photograph, and | 
whatever may bethe true explanatign ofthat phenomenon,” 
the tolerable permanence of its character forbids us to 
ascribe it to atmospheric circumstan@es. But M. de Bert 
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®attempt at arrangement at all.’ 
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“is disposed to regard thé dark markings, in which the red 


spot «would be included, probably, as the Mal surface of 
Jupiter, seen through an unobscured atmosphere, and the 
position of the belts on Jépit® is thought to support 
the suggestions of the author. But we doubt whethers 
astronomers are agreed that the dark markings represent 
clear sky, and the lighter portions gloudy vapour. Mars 
would seem fo be the one planet in which we might ex- 
pect to find atmospheric conditions similar’to those here 
prevalent; bert weeare told that there are “ probabili- 
ties based upon scientific reasons, that the clouds upon 
Mars are not distributed in the same manner as upon the* 
earth.” Though when we consider what 4 presumably 
comparatjvely unimportant factor the solar heat is upon 
Jupiter, and that, moreover, the axis of rotation is nearly 
perpendicular to the plane ef the orbit, on a superficial 


‘view, this observation seems to be more applicable to 


Jupiter than to Mars. From the remask with which the 
paper closes, we gather that the author intends to pro- 
secute this subject of investigation on the planets. We 
wish him sucess, 

wOf the second work mentionéd at the head of this 
notice, it is rather difficult to speak. Although the author 
has not skefched the plan and scope of the work in any 
introductory chapter, itis easy to understand the prin- 
ciple that has guided him in the construction of the book. 
He has evidently been at great pains to bring together 
all that is valuable, or that he thought valuable, in the 
descriptions that have been given of hailstorms in the 
past, not only in the accompaniments of the hailstorms, 
or of the characteristics of the hailstones themselves, 


“but also of the theories that various authorities have 


suggested to explain. their occurrence. When we con- 
sider that in the case of nearly every hailstorm, some one 
is found to describe it, it is evident that the materials from 
which Mr. Russell can draw his information are very 
widely scattered. ' The ligt of authors quoted is a long 
ore, and could no doubt have been made much longer, 
did not the reiteratitn of the same facts become weari- 
some. Having collectad his information, the author has 
attempted, te digest itand has given us a summary of 
the characteristics of hailstones with a graphic descrip- 


“tion of the development of a hailstorm. One consequence 


of this method of dealing with the subject is that about 


ethree-fourths of the book consist of extracts from various 
, authors, and only the remainder is original matter. This 


class of work, if not very brilliant, is, no doubt, valuable ; 
and inasmuch as most of the extracts are given in, the 
words of the author, with distinct references to the sources 
from which they are taken, this book may save much 
searching of original atari ee: and a proportionate 
saving of time. Whether the materials are arranged in 
the most advantageous manner, is a question about which 
some doubt may be entersained. It would seem some- 
times qs though the extracts had been printed in the 
order in which they had been ertcountered, without any 
To take the first chapter, 
“ descriptions ef hailstorms®nd hailstones,” at first sight 
it would look as though some chrondilogical order was to 
be maintained, for We begin in 1680, and pass next to the 


. » early years of, this ‘century ; but‘ when we get into the 


middle of the céntuey, we flounder about from 18yo to 
1870, and back “again, without any guide. Neither is 
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locality any rule,for we are taken®all over the world, 
withou® method or system. Nor is it easy to trace any 
gradual scientific progres$ in the descripjions. Weehave 
simply moře or less complete descriptions of some fifty 
hailstorms, oy 8f the salient feature8 that distinguished _ 
them. 

The second chapter gives u® observations of tempera- 
ture, clouds, an@ winds at great altitudes, principally 
confined to the accounts of balloon as@ents. In this 
chapter, which is very shortsthere might have been found 
room to discuss in more detail the observations made at 
some of the meteor@logical stations at considerable“alti- 
tudes. The results obtained at Pike’s Peak, Colorado, 
would seem to be of the highest importance in this con- 
nection ; but the author prefers to drop this topic, though 
apparently germane to his subject, fn order to discuss, or 
rather to collect, the opinions and observations of those 
meteorologists who fave noticed the connection of elec- 
tricity’with the occurrence and formation of hail. 

The chapter on theories of hail is interesting. In itis — 
given the opinions of mosof those whose opiniong are 
worth recording, but in the popular and not the scientific 
language which some of the authorities quoted would 
have used. Von Bezold especially suffers from inadequate 
description, and, if we are not mistaken, Hertz’s name is 
not mentioned. It would seem almost as though the 
author were not acquainted with much of the hydro- 
dynamical analysis-that has been applied to the atmo- 
sphere, or being acquainted with it, disapproves of its 
application to the present inquiry. æ 

In the chapter on the dęvelopment of a hailstorm, 
objection will probably be taken to the insistance and 
stress that is laid upon the part played in the mixture of 
air of different temperatures, as a, primary causé‘in pro- 
ducing precipitation, whether it be of hail or any other 
form of moisture. Rhe numerigal example’ worked out 
to illustrate the author’s point is pgt very clearly ex- 
pregsed ; and even granting the figures of the author, he 
is obliged to fortify his case by a continual mixture. 
But the continual mixture would tend to produce umi- 
formity of temperature, and disturb* the accuracy of the 
original calculations, Undoubtedly we have’ present, in 
what it is usual to call the imgil stadium, an amount of dry 
air which it is convenient to s€parate, in theory at least, 
frgm the saturated vapour also present, the drops of 
water, and the particles of ice or snow which probably 
constitute the germ, of the large hailstones, and then, if 
the conditions are favourable, we get hail ; and it is di 
cult to see that our author has carried the explanation 
much further. Nor possibfy does the application of the 
mechanical theory of heat, however legitimate its 
methods may be, advance our knowledge very materially, 
at least in a practical direction. The local, and often 
confined, area over which hailstorms occur, 1s a'‘marked 
feature of their occurrence, and is likely, for a long time 
tg come, to baffle the applications of a general theory, and 
preveft any sufficient precautions béing taken against 
the damage they produce, which it may be. supposed is 
the pwactical outcome thatsufferers hope tô derive from 
the studies and inquiries of metéorological observers. 

In the final chapter, headed “ Conglusions,# t thereis an . 
attempt to gather up the results of the observ¥tions 
recorded in the previous chapters. It is a pretty fair 
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record of our iaa knowledge of the subject, éxhibit- 
ing a tolerably complete gripof all the circumstances 
attending these phenomena. It does not show much 
originality, perhaps, but it does show, very extensive 
. reading, accurate observation, and pdéwer® of condensa- 
tion. 

. The third book mentioned is scarcely of the kind that 
compels one to sit down and read offhand. It is pre- 
cisely what it professes to be—a collection of the many 
weather proverbs which possibly the wit of one, rather 
tha the wisdom of many, Ras perpetuated. If these 
adages did contain the results of long-sustained and well- 
directed observation of the habits of birds, animals, and 


insects, they would possess a distinct value, though it is 


difficult to see howethe information so gleaned could 
indicate the severity or the mildness of the coming 
season; but it is to be feared they too frequently record 
the opinion of one whois capable ofa jingling rhyme, or 
of one whom his comrades consider to be wise in such 
matters. 

There are also quotations trom the poets, ancient as 
well as modern, afid all bearing on the subject of weather 
predictign. Thehope of the authoris that the perusal 
of such a collection may induce students to take more in- 
telligent notice of meteorological conditions, and to avail 
themselves of accurate instrumental means, rather than 
to rely upon hackneyed quotations. A somewhat similar 
collection of “ wise saws” was published by the United 
States Signal Service, but we fail to see any reference to 
this work in Mr. Inwards’s introduction. A study of these 

,sayings would probably fu®hish some additional quota- 
tions, and as the compiler aims at greater completeness 
in the next edition, we would refer him to this source. 

- The book is well printed and admirably “ got up,” and 
will no doubt be welcome to many énterested in folk and 
weather lore. ® 


* 
em 





PHYSICO-CHEMICAL MEASUREMENTS. 


Hand- und Hilfsbuch zür Ausführung ply stko-chemis- 
ther Messungen. Von W. Ostwald. (Leipzig: W. 
Engelmann, 1893.) f 

Te manual must be regarded as the only guide to 

measurements in physical chemistry which has 

yet been published. The book is not intended to com- 
pletely cover this field $f investigation, but has evidently 
been devised with the primary object of assisting Prof. 
Ostwald in his course of igstruction at Leipzig. It is 
not an introduction to the subject, as the detail supplied, 
both in connection with apparatus and methods, is insuffi- 
cient for the requirements of the beginner; nor is it a 
treatise wherein a representative collection of methods 
may be consulted. The book is rather to be viewed as 
an aid to the teacher, or as indicating to the chemist or 
the physicist methods which for the most part thg author 
has found to be of service in his own laboratory, 

The infosmation contained in the opening portion of 
the volume is of the kind ustially met with in a physical 
text-book : mbdes of calculating results, the influence 
of grrorg, the use of corrections, the measurement of 
length, the balance and weighing, and the measurement 
and regulation of temperature.: Succeeding chapters 
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| take up a ecommon operations la ane. 


the measurement of pressureðthe measurement 6f the 
volume and density of solids and liquids, and fhe 


ordinary methods ôf measurfig vapour density. Here it 


may be noted that Pférkin’s modification of Sprertgel’s 
pyknometer, which $$ perhaps the most useful°of all 
the various patterns%is not included amgng those de- 
scribed. | Kgpp’s pyknometer also is rendered more 
serviceable if a short mm. scale instead of a single mark 
be etched on the neck. 

The thermal properties of liquids are next briefly con- 
sidered. Modes of determining expansion and mole- 
cular volume at the boiling-point are given with a 
moderate amount of detail. The determinatéon of the 
boiling-point itself is, however, described in the most 
meagre way. Of the vafious methods of measuring 
vapour pressure the dynamical process introduced by 
Ramsay and Young alone finds a place. Critical tem- 
perature and critical pressure are determined in separate 
pieces of apparatus in the manner recently, described by 
Altschul. No general method is indicated whereby the 
relation between pressure and volume may be determinéd 
under varying conditions of temperature, ang no practical 
method can thus be given for estimating critical volume, 
although the principle of the new method due to Mathias 
is mentioned. 

Calorimetry is now dealt with, and short accounts are 
given of the simpler methods of estimating specific 
heat and the thermal changes accompanying vaporisa- 
tion, dissolution, combustion, and reactions in dilute 
solution. l l ° °, m 

Descriptions of optical measurements relating to refrac- 
tive indices, spectroscopy including spectrum photometry, 
calorimetry, and rotatory polarisation are now introduced, 
and: are followed by a chapter on viscosity and surface 
tension. In connection with viscosity, the appasatus repre- 
sented is only adapted for ob@aiining relative values, andi is 
quite unsuited for investigating the effec of temperature. 
What appears to be the correct value of the kinetic 
energy correction used in calculating viscosity co- 
efficients is ascribed to Finkener and Wilberforce, 
whereas the first published account of the mode of deduc- 
ing itis due to Couette. None of the methods given for 
measuring surface tension are free from the objection 
that air is in contact with the liquid surface. 

The remaining chapters are devoted to measurements ° 
on solutions. Methods of estimating the solubility 
of» solids, liquids, and gases, and of determining 
molecular weights from the freezing-points and boiling- 
points of solutions are given at considerable length. 
At still greater length, and thus in marke® contrast 
with the treatment elsewhere, electrical measure- 
ments are next set out. Here are found accounts of 
the methods of measuring electromotive forte and con- 
ductivity, dissociation constants, the basicity bf acids, 
&c.“ The last Chapter takes up elementary problems in 
chemical dynamics relating to the ‘velocity of chemica 
change, the catalysis of methyl acetate and*thé inversion 
of cane-sugar by dilute acids beim, given as examples. 

From what has been said it is evident that the 
operations dealt with in the book arg Gly such as are 
frequently performed, or which at the present time are 
considered to be of importance. Same of these even are 
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occasionally omitted ; no mention is made, 
eof thewrdinary methods ofobtaining melting-points. 
is noteworthy also that processes relating to the 
purification of substances or Sphysieal study are not 
touched upon. Accounts of the begt systems of fraction- 
ation, either by distillation or crytallisation, or of dis- 
‘tillation under reduced pressure, 8&., have, it seems to 
us, a better right to a place in a book of this kind than, 


` say, the chapter on glass-blowing. Again, no particular 


notice is také@n of n€ethods which have to be used when 
only a small quantity of material is available. It fre- 
quently happens that a substance can only be obtained 


sufficiently pure in but small quantity, and if ‘methods of 


obtaining Doiling-point, density, refractive index, &c. 
in such cases were more widely known, physical constants 
would no doubt be more generally estimated in the course 
of ordinary chemical investigations. 

_It is needless: to state that the bool@is full of useful] 
hints both on methods and apparatus, and will be indis- 
pensable to those for whom -it is specially designed. It 
is also wérthyef special recognition as being yet another 
effert on the part of Prof. Ostwald to place physical che- 
mistry on a level with other departments of experimental 
investigation. J. W. RODGER. 


OUR BOOK SHELF. 


Handbook of British Hepaticea. By M. C. Cooke, M.A., 
‘LL.D. r vol. 8vo. 310 pp. 7 plates. 200 woodcuts. 
(London: W. H. Allen and. Co., 1894.) 


PROBABLY no group in the British flora has received 
so little attention as the Hepaticæ. This is due partly 
to the ordinary botanical text-books describing merely 
the life history of the ubiquitous Marchantia polymorpha, 
and ignoring or passing over with but scanty reference 


the foliaceous group. But chiefly is it due to the want of 
a handbooR by which beginners could identify their 


plants and obtain references o the literature of the sub- 
ject. Sir W. J. Booker’s magnificent monograph, which 
appeared in 1816, confained plates with copious descrip- 
tions of all the British spesies then known; but it is now 
scarce, costly, and havingeall the species described under 
one generic name, Jungermannia, it becomes necessary, 
after identifying a plant by it, to refer to some other 
source to ascertain the now accepted name. Hooker's 
“ English Flora,” vol. v., in dealing with the same group, 
divides the frondose group into several genera, but re- 


tains the generic name of Jungermannia for the whole of 


the foliaceous group. 
In 1865 Dr. M. C. Cooke published, as a supplement 


to Science Gossip, a catalogue with outline figures ef 


all the British species. This is now out of print. Since 
then notes scattered through various journals have formed 
the whole,of the British literature upon the subject, 
except the conimencement of a monograph by the late 
Dr. B. Carrington. 

Dr. M. C. Cooke has now filled up the gap by produc- 
ing a “ Handbook of the British Hepatic,” containing 
full descriptions of all the species, about two hundred in 
number, known to inhabit the Btitish slands. The 
v@ume opens with ag introduction of 20 pp., describing 


the positiog, strugture, reprodwction, and subdivisions of 


the gfoup. THis is followed by a detailed account of the 
species, each arranged ,fpon the same plan. First come 
the diagnostic characters, followed by copious synonymy, 
aiken the habitate and finally a full description. Each 
species is also represented by an outline figure, either in 
“the text or in one of the seven plates at the end of the 
m G * 
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PA example, | volume. A bibliography and index tomplete the work. 


The size and clearness of the type will be appreciated by 
those who use the book, a@ it should be, in conjungtion 
with microscopical examination of specimens. Altogether 
a very useful work has been producedgwhich ought to fill 
a gap already #00 long vacant. i C. H. W. 


The Royal Natural History Edited by Richard 
Lydekker. Parts 1 and 2, (London: Frederick 
Warne and Co§ 1893.) ô 

6 


YET another “ Natural History.” There is certainlysa 
demand for such, and without doubt there is a supply. 
othe work is to be in six volumes, and the parts, pab- 
lished monthly, will complete the series in three years. 
The paper and typography leave nothing to be desired. 
The illustrations are in almost every instance, so far as. 
our knowledge of the published parts goes, excellent ;. 
many of them are as artistic as they are accurate ; and 
when we add that the editor of the series is an able and 
well-known zoologist, there can be no doubt but that the 
reader or purchaser wgll get full value for their expenditure 
of time or money. 

In noticing a work of this nature, when the facts are 
as above stated, there is hjit little room for criticism, 


‘and despite the*shock which the first blazing sound of 


its advent conveyed to our senses, despite tht fact that 
“it is not compiled or translated from fgreign sources,” 
and that “ the co-operation of the Bibliographic InStitutes 
of Leipsic and Vienna” has been secured so as to obtain 
“all that is best and newest among the productions of 
the greatest natural history. publishers of Europe,” we 
yet most heartily recommend the work toall our readers, 
and we anticipate that most of those who take any 
interest in zoology will place it on their book shelves. 

Of the six volumes, as was to be expected in æ 
work of this kind, the larger number (five) is to 
be devoted to the backboned animals, and but 
one to the boneless crew; and of the first five 
volumes, two and a half will relate to theemammals, 
one and a half to the birds, and bufone to the reptiles, 
-amphibians, and fish. „Itis not at all a fair division, but 
then the mammals areethought toge the most generally 
interesting class, and we are promised_a lot of informa- 
tion about “the larger game.” The rst.two parts are 
devottd to the monkeys, and we have an account of 
nearly all the known species, accompanied with an im-, 
mense number of illugtrations. Ont suggestion occurred 
to us while reading over the account of the habits of the 
baboons ; that when plants are referred to they should, 
when their scientific namesgare used, be quoted speci- 
fically as well as generically ; aus a “very remarkable 
kind of West African plant” is mentioned as the “ wel- 
witsehia,” but the editor would never think gf quoting 
the Anubis baboon as the “cynocephalus.” We hope 
it will be a long time before Welzgtischia mirabilis will 
be exterminated by the baboons. From a natural history __ 
stand-point there is really no such plant as an “iria,” 
but there are several species of the genus Ixia, upon the 
on eae stems of which it would appear these baboons 

eed. 
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LETTERS TO THE EDITOR. 


[Zhe Editor does not hold himself responsible for opinions ex- 
‘gressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications] 


® 
* "The Origin of Lake Basins, 


I WELCOME the criticism of my article on the glaqal origin 
of a-certain class of lakes by an experienced geologist ke Nr. 
Oldham, because it probably embodies the „strongest argument 
that can be adduced on the other side—at all events as regards 
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the one aspect of the problem which he alone toughes upon. 
He urges that my paper contains a fallacy and a misrepresenta- 
tidh. The alleged fallacy is, that because the lakes in question 
are found in glaciated and not in otherwise similar non- 
glaciated regions, © therefore the rock-basiasjn which the lake? 
lie were excavated by glaciers.” But this is not my argument, 
and therefore not my fallacy, What I say is—‘‘there must be 
some causal connection between glaciation and these special types 
of lakes, What the connection is we shell enquire later on.” 
That there ® a “‘causal copnection” Mr. Oldham asserts as 





strongly as I do myself, though his is a different, and as I have, 


endeavoured to show, an untehable one. 

This brings us to the alleged gnisrepresentation, which is, that 
Ihave imputed to the opponents of tite ice-erosion theory thé 
view that the earth movements which, as they allege, produced 
the lakes, occurred in the period just before the ice-age came on. 
Mr. Oldham says, this is an unreasonable and unfounded limi- 
tation, since the movements in question probably occurred 
throughout the glaci&l period itself. I quite admit the validity 
of this criticism, and that I should haveadded, ‘‘or during the 
glacial period itself,” “to, “‘immediately before” it. I cer- 
tainly had this probability in my mind,gand the reason I did not 
express it was twofold. In the first place, all the adVocates of 
the earth-movement theory appeared to assume, either directly 
or implicitly, the preglacial origin of the lakes; and secondly, 
this assumption gave them the® strongest azgument against my 
views, and I thergfore gave them the benefit of it. Mr. Oldham 
appears to have overlooked this. Yet it is clearthat the shorter 
you mgke the time since the formation of lake basins by earth- 
movements the more difficulty there is in explaining the total 
absence of valley-lakes from all the non-glaciated mountain 
regions of the world, since there is less time for them to have 
been all silted up. When arguing this point I said—in the pas- 
sage evidently referred to by Mr. Oldham—‘‘ The only way to 
get over the difficulty is to suppose that earth-movements of 
this nature occurred only at that one period, just before the 

eice-age came on, and the lakes produced by them in all other 
regions have since been filled up.” I thus gave my opponents 
the benefit of an extreme Supposition which was all against 
myself ; while the more reasonable view, that earth-movements 
are just as likely to have occurred during and since the glacial 
epoch as before it, renders my argument from the geographical 
distribution of Jakes much stronger, since it is impossible to 
believe that, if lake basins as larges and as deep as those of 
Geneva, Maggiore, Congo, Constance? and Garda, were formed 
in non-glaciated regions as recently as the middle or latter part 
of the glacial epot, a considerakle number of them would not 
be still in existence. . ? 

Of course, if it can be shown that filled up lake-basins exist 

®in tropical and subtropieal regions, corresponding in number, po- 
sition, size, and depth, with those of glaciated areas, the argument 
from geographical distribution will break down, At present 
I am not aware of any evidence that such is the case. But 
even if it were so, there, g@mains the singular correlation 
between the size and depth of lake basins and the known size 
of the glaciers that occupied their valleys; together with the 
surface and bottom contours of the lakes themselves, so str8ngly 
opposed to thtir production by any form of valley-subsidence or 
earth-movements. e 

A friend has pointed out an unsound argument in my article on 
“< The Erosion of Lake-basins” in the Fortnightly, and I therefore 
ask to be allowed to state what it is, and thus avoid its being 
possibly made the subject of discussion in the pages of NATURE, 
As a proof of the very great erosive power of ice I have adduced 
Dr. Helland’s estimate of the quantity of Scandinavian débris 
in Northern Europe. But it is evident that this only proves the 
great carrying power of the ice, since the rock and gravel would 
be mostly of sub-aerial origin. It, however, indicates a very 
long period during which the ice-sheet was at work, while the 
clayey element in it would be due to erosion. The larger part 
of this, however, would certainly have been carried away*into 
the North Sea during the passage of the ice-sheet across the 
Baltic, The enormous quantity of boulder-clay in North 
America, Which I have also refgrred to, is a better indication of 
the extent of true ice-erosion. ALFRED R. Waftace. 

s. 


THE qpêstion you have allowed me to raise is too important 
and far reaching to justify its dissipation upon personal issues. 
It cannot be thought unreasonable that those geologists who 
propdund transcendental theories should justify the mechanical 
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postulates dh whfch they clai) to base them. Thig is all } 
have asked. P 

Dr. Wallace asks me to explain what will happen when suffi- 
cient pressure is @pplied"to ife not only to crush it, but to in- 
duce revelation. I hawe already explained in my wogk, that 
the notion of fracture find regelation taking place in glaciers is 
at issue with the detdfs of their differential motion as tested by 
experiment. There i$ no evidence that ice which on pressure 
being applied to it has ample room to move, will undergo 
regelatich atall. The pressure when crushing ensues will be 
dissipated in the direction of least resistgnce, agd most probably 
upwards. This emphasises Mr. Deeley’s statement, and he 
wrote as a champion of Dr. Wallace, that ‘fracture and 
regelation have little to do with the question.” 

Dr, Wallace then returns to his charge against me that I have 
in some way committed myself in my work to a position incon- 
sistent with the one I am now maintaining. I cat assure him e 
that if he has read this meaning into my words, it was not what 
they were meant to convey. Im giving the history of the ‘*Glacial 
Nightmare,” I entered largely into the views of Charpentier, and 
in so far as he championed glaciers as against ice sheets I agree 
with him. I haVe said that his views ‘‘ are for the most part 
sound and unanswerable, since they finally established for the 
Alpine country and for Switzerland the fact that glaciers were 
formerly much more extensive,” &e. Beyond this I could 
not go, since my work was written to prove®the unscientific 
character of the extravagant ‘conclusions of the later glacial®ts, 
including Charpentier himself after he became a follower of 
Agassiz, Apart from this, however, what you? readers I am 
sure would welcome would bean areumentum ad rem, and not 
one ad hominem. 

In demanding that the advocates of the glacial theory in its 
extravagant form should justify their premises and postulates, I 
must not be.understood to decline to meet the geological case 
against the glacial excavation of lobes, I have met it at great 
length already in my recent work, but not so ably and not so 
thoroughly as Mr. Spencer met it in his elaborate and crushing 
examination of the critical case of the North American lakes, 
which I commend most heartily to thestutly of enthusiastic 
champions of omnipotent ice. l 

The geological question, however, is necessarily contingent 
upon the mechanical question, and no amount of ingenuity 
will in the long run enable those who invoke ice as the author 
of all kinds of geological work to evade the duty of proving its 
capacity to do that work, and notably to explaig how it can, 
travel over hundreds of mileg of level country, or suddenly 
begin to excavate deep and extensive lake basins after it has 
been moving gently over its own bed af sof® materials for many 
miles, or, indeed, how it can excavate on level ground at all. 
The first step is to show that ice*can convey thrust in a way 
to compass these ends ; the second one is to show whence this 
thrust is to be derived. Your readers who are committed to 
no theories unsupported by facts, will not quarrel with the 
reasonable demand that these first steps should be surmounted 
before we advance any further. Those who like to traverse 
cloud-land on the wings of fancy may be otherwise satisfied. 
To them I would only say that the result cannot be science ; it 
must remain nothing more than poetry. ° 

~ Henry H. HOWORTH. 
3? Collingham Place, Earls Court, December 30, 1893. 





+ an 
Hindoo Dwarfs, 

In your issue of November 9, 1893, is a notige of some 
photographs, by Colonel A. T. Fraser, of two*dwarts, taken in 
the Kurnool district of the Madras Presidency, near Bellary. 
From the account given of these dwarfs—the hereditary nature 
of the deformity, its limitatio® to the males of the family, the 
inability to walk, the normal bodily growth up to six years of 
age—it seems possiblg if not probable, that the famMy is 
afflicted with the disease known as pseudo-hypertrophic 
paralysis (Duchenne’s paralysis). Ang physician could settie 


‘the question immediately off seeing one of the esubjects in 


question ; and veryeprobably a study of the photographs would 
be sufficient. I have had cases of thisdisease in my wards at 
the General Hospital, sent from Bellary. Perhaps Colonel 
Fraser would kindly send me a copy of one @f the photographs , 
or show them éo another medicale ofiter, and tell us his 


opinion, ce A. E, GRANT. œ 
Madras, December 2, 1893. = gis 
* ® g s k : 4 2 2 2 
e = 
2 
e 7 € 


‘oe 


+ 


EWAR 


220 


` NATURE 


JANUARY 4, 1894 


* 
oo SS oe æ è i k è r 5 š 
TS INVESTIGATIONS @N #ÆLECTRIC | organ in the skate also appears beyond doubt, and that I 


FISHES) 


` e 
TERIS is a magnificent memoi containing the very in- 
* teresting opservationscof Prof. Ewart concerning 
some* of the most important cha}ters of comparative 
anatonty. Everyone who has an fea of the enormous 
difficulties connected with these investigations will ad- 
mire the greft skill and successful perseverance with 
which the author has followed up many datk problems 
and thrown [ight ypon a number of the most obscure 
questions. 
My studies have been in the same direction for nearly 
twenty years, and [ congratulate my companion in work 
upon his great success. 
It might appear a bold attempt for a foreigner to 
debate the complicated problems treated in the work ; 
but, on the other hand, there is apparently a strong in- 
terest attached to the endeavour to enlarge the field of 
international intercourse, and this will serve as an excuse 
for any awkwardness of language... *° 
There is no doubt that science is the chapter of know- 
ledge most entitled to international treatment, and 
Prof. Ewart himself has done his best to acknowledge 
the merits of foreign authors. Still, I wonder whether 
h® is aware of the fact that in many places 
his deductiogs bear a more or less national character. 
The proof of that fact cannot be compressed in a few 
notes, but it may suffice to point out the places where 
the differences of treating these matters between British 
and continental writers seem to be most apparent. 
Everybody will probably agree that the whole of Prof. 
Ewart’s work deserves very high praise. The plates, which 
have been accurately drawn by the author himself, are 
beautifully printed, and yield very ample and useful 
‘instruction, to anyone who wants anatomical and histo- 
logical information about these interesting, and yet very 
impériectly known, organs. They give a clear account of 
the immense work the author had to accomplish before 
he could give so exact and complete representations of the 


electric organs as well as the cranial nerves and the. 


sense organs. 

It will remain to Ewart’s undisputed credit that he has 
brought before the public a l4rge amount of information on 
the anatomy ang@histglogy concerned.. The explanation of 
the plates. facilitates the understanding of them, and forms 
the connecting link between. the figures and the tenour of 
the deductigns. Itis prowed by comparing a great number 
of organs in different species of Raja, that there are two 
distinct kinds of electric organs, viz. “ cup-shaped,” which 
occurred in &. circularis, radiata and fullonica of the 
British seas,in Æ. eglanterta from abroad, and, on the 

‘ther hand, “ disc-shaped,” which he found in &. batis, 


emacrorhynchus, alba, oxychynchus, maculata, clavata, 


and stcroocellata. 

Everywhere Ewart. confirms the statement of former 
writers, that the electric organs were derived from musctes 
of the tail which became changed into eleetric tissue. 
With great care and skill he has followed the develop- 
ment of tgese organs in the embryo, and showed how the 
muscles gave up their firm hold on the sinews, and 
shrivelled up to discs or cups. 

There remains yet one difficulty to be overcome, which 
the author has not considered; that is to say, he finds 
the.terntination of the nerves for each element at the 
proximal ed of each muscular club, and@compares them 
®s other authors doto the motor end plates of common 
muscles, evhiche are fixed atongside the striped fibres, 


‘and*not at the end. 


2 
That is, of course, agnor dinate question, and I am very 
glad to repeat here what I have stated in former publica- 


ə tions of mine, that ‘the muscular origin of the electric 
9 è 


1 “ Electrical and Latgral Sense Organs, and on the Cranial Nerves ot 
Elasmobranchs.” By Prof, J. C. Ewart. (Edinburgh, 1893.) š 
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.thoroughly agree with Prof. Ewart, not only in that 


principal question, but also in his deductjons regarding e 


the phylogenetic development. 


One of the general deductions appears rather strange, 


not only to me, but to most authoss on the continent 
interested in the matter. How js it possible to consider 
the electric organs of the skate as such of “ vestigial char- 
acter” before any evidence is given in favour of a 
retrograde development, whieh takes place $t any period 
of life? Are not all the statements of Ewart, as well as 
of former authors, clear proofs that the development is 


eprogressive, or at least reSting at a certain degreeaof 


perfection, after having left the starting-point (muscular 
tissue) only for a comparatively short distance? 

The organs might still advance to further perfection 
(which I presume they do), or they might become rudi- 
mentary again ; but so long as there4s only progressive 
and no retrograde motion in the development, it is hardly 
worth while to argue about the probability of their 
vestigial character. © 

I differ only so far from Ewart, as he does not convince 
me that the electric organs of the skate are as equally 
perfect as the organs of he Torpedo. In the skate, 
and up to a certain degree also in Mormyrus, the striated 
layer of the organ is histologically and Sptically (in pol- 
arised light) proved to be the rest of the ogiginal muscular 
tissue. Ifthere is so much left of the former State of 
things, it proves, in my opinion, that the process of 
transformation going on is not so far perfected as in 
another case (Torpedo), where nothing of the muscular 
character is left. 

I may be permitted to quote here a suggestion I 
made in a former number of this journal (January 19, 
1893) regarding the probable way of phylogenetic de® 
velopment in these. organs. «It seems to me possible 
that a kind of physiological alteration changes certain 
muscles so gradually into electric tissue that a compara- 
tively still imperfect element under favouraBle ciscum- 
stances might give an electric shock, which proves useful 
to the skate for maiming small animals upon which it 
preys; and so the fish might cantinue to improve the 
organ by using it. : ae 

Ewart (R. circulars, p. 546) argues exactly in the 
same way as I did, but hesitates to assume that weak 


electric shocks might be of any use to the skate. It, 


should be kept in mind that smafl aquatic animals are 
often extremely sensitive to electricit?, and that an un- 
expected weak electric shock startles even a human 
individual. At another plece, where the author treats 
the same theory, and grants™the possibility of all the 
other presumptions, he holds back from the universally 
acctpted principle, that constant use makes an organ 
increase, (Skate, p. 411). 

Of course, up toa certain degree, the phylogenetic de- 
velopment of the electric organs contains still a good dea} 
of mystery, and will, I fear, always lack the scientific 
proof so eagerly looked far; but I must repeat my 
conviction, that it is easier to imagine the trans- 
formation of striped muscle in electric tissue, than 
to explain by natural selection the development of any 
distinct, lively-coloured pattern on the wing of an insect. 

The cautiousness of the author is, however, to be 


praised, and it is very interesting to follow his argu- - 


ments about the fro et conira in these complicated 
matters, rs 

I cannot admire as much another chapter of his paper, 
where Prof. Ewart does not seem to be quite up to the 
international mark; it is that in which he compares the 
number of electric elements inthe different electric fishes. 
(Skate, p. 397). The total of electric elements for each 
organ in Torpedo marmorata he givesas 250,008, ang in 
spite of the great difference of this number with the sum 
found by other writers before Ewart, he dges not say one 
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word about that divergence. I spent much time in count 
ing the elements in the organ of Torpedo, and Confirmed 
my results by counting also the ganglionic cells belong- 
ing to the plates. My total comes very near to that of 
Valentin, but am@unts only to 179,625 sn each organ. 
Prof. Ewart cannot expect me to Bive up my number 
in favour of his, publishgd much later, before he proves 
‘that I made a wrong estimate. He speaks-also of the 
large Torpedo of America, and calls i¢ Torpedo gigantea. 
It seems hes not aware of the fact that the name of 
Torpedo gigantea is given $o the petrified species from 
the Monte Bolca, whilst the American species got the 
name of T. occidentalis (Storér). He ignores, or neglects, 
at the same time, the fact that a near related species, 
which has about the same number of electric elements, 
generally named T. zodzdiana (Bonap.), occurs also in the 
British seas. 
If it is difficult tò explain such Want of harmony with 
other authors; it’ amounts to an impossibility for a 
' foreigner to give a clear account of the following papers 
concerning the cranial nerves of @lasmobranch fishes. 
Not that I mean to blame my learned colleague for this; 
on the contrary, I admirethe papers very much, and re- 
cogimend them with all mygheart to everyone who wants 
instruction about the finer details of these nerves; but 
with regard to fhe nomenclature employed, I am afraid 
very few cominental authors will agree with the 
homologies stated by Ewart. When he in a certain 
place says against Sappey, ‘that nerve is all but uni- 
versally acknowledged to be apart of the facial,” Sappey 
will most decidedly state “ that nerve is all but universally 
acknowledged to be a part of the trigeminal.” ` 
Considering it of little use to discuss the confusion of 
names in the papers quoted by Ewart, I wish it to be 
“borne in mind that the leading principle of the author to 
prove his homologies is the equality of distribution of the 
nerves in the peripheric organs. If that holds good, as 
I am convinced it does, how can he at the same time 
givestthe nime of a true motor nerve (W. facialis) to a 
cephalic nerve of a tfue sensitive character? Perhaps he 
will answer, “ All, or at least mosg, of the other authors 
do, why shouldn’t I @o the sarnfe?” Putting. aside the 
protest many cogtjnentalauthors (myself included) make 
against such nomenclature, aé any rate his principle of 
innervation is given up,and I am firmly convinced that the 
e comedy of errors in the nomination of cranial nerves in 
comparative anatomy will not cease until quite new 
names og, perhap$ still better, only numbers are applied 
to them according to the place of origin in the substance 
of the central nervous system. Motor and sensitive 
nerves must be kept s ted by all means, segmental 
and not segmental nerves may be designated at the same 
time in any proper way. ® 
It is in this respect that the want of an international 
understanding is moa severely felt, and we must hope 
that the future may provide an advancement of science 
also in the matter ; for before a firm and clear base for 
these homologies of nerveseis given, we might Just as well 
talk Chinese toge her. 

- Professor Ewart’s investigations about the cranial 
nerves had for their chief purpose a clearer insight into 
the innervation of certain organs of sense, treated 
in another paper annexed to the same volume. I am 
very glad to state that the impossibility of accepting, his 
homologies does not interfere with his results as regards 
the innervation of these sense organs. ° 

The anatomical skill of the author is best Shown in 
the treatment of the structure of these organs. So far 
‘as my own experience in these matters goes, I am led to 
ask, Are his,statements and figures of the sensory canals 
and the gerves belonging to them very correct and com- 
plete ? e He overreaches the previous writers treating the 
same objects bye the admirable finish of his papers 
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which, as Ñr as J see, ought to be folloyed by another 
concerning the ampullary carmls. 


a . 
In'this chapter I have also to object to his way of 


treating the litergture gnd of stating homologies in spite 
of his own principles ° 

The sense organs J discovered on the skin of Raya, and 
called “ Spaltpapilkehi,” named “ pit-organs ” bys Ewart, 
were not found by%any other author before. It is not 
true that Merkel saw them on the back of*Mustelus and 
at the mouth of Spatina ; he described only “freie Ner- 
venhiigel” (/ree nervous collines) ip thesg places. The 
name itself proves that the sense organs described by 
Merkel belong ‘to another group altogether, and so does 
their positjon. 

How Ewart, who places such importance in the distri- 
bution of the nerves, can find that the “ Spaltpapillen” 
probably correspond to organs of Squatina pfaced at the 
mouth of a very different make and different innervation, 
he may know himself, but the reader finds it impossible 
to follow such argument. 

The figure hë gives of the pit-organ (sensory canals, 
pl. 3, Fig. 10) .does not show such an organ fully deve- 
loped. Otherwise the split would be narrow and straight. 
the cells by which it is lined flattened and ecolumnar, not 
rounded, the papilla itself much higher rai$ed above the 
surface of the epithelium, and pigment cells frequeily 
found between the epithelial cells. (Comp. my paper: 
“ Uber Bau und Bedeutung der Canalsysteme unter der 
Haut der Selachier.” Sitz. Ber. d, Berlin Akad. d. 
Wischenss, 1888, s. 291.) 

The papilla is, in the adult, a good deal raised above 
the level of the skin, so that even the sense organ at the 
bottom of the split in the papilla has still a somewhat ele- 
vated position. This position prevents me from admir- 
ing the name of “ pit-organs,” as a pit ought to mark a 
depression below the main level. Continental writers 
will also shake their heads in reading” that a differen- 
tiated group of epithelial cells forming a sense organ, and 
resting between them, is called a “ follicle,’ which by 
all means wants a kind of stronger envelope enclosing 
the cells. But I quite agree that in England Latin 
words might be admitted, which would not do on the 
continent. . 

Before Prof. Ewart pr&ceeds to describe the am- 
pullary canals, I recommend him, onae more to study 
the paper of Savi concerning these canals. He places 
the French author amongst these who take also the am- 
pullary canals for sense orgams, which is g great mis- 
take, as Savi affirms in most decided terms the 
excretoric function of the ampullary canals. (Mateucgi 
et Savi, “ Etudes Anatomiques sur le Système Nerveux et 
sur ’Organe Electrique de la Torpille,” p. 331.) 

But such objections very slightly detract from the 
great merit of the author. They only prove the strong 
interest which the perusal of Prof. Ewart’s papers has 
aroused in me, as it will do in all other readers. 
I*cannot conclude my remarks without acknowledging 
once more? with all my heart, the magnificent results ob- 
tained by him, and I trust that he may succeed further 
in the same direction. GUSTAV KRITSCH. 





NAVIGATION BY SEMI-AZIMUTHS:} 


THE year e1893 should be an interesting ore to 

nautical men. A new Daniel has come to judg- 
ment in the person of Mr. Ernest Wentworth Buller, 
M.R.A.I., M.R.U.S.1, M.PE.E., the inventor ef thegemi- 
azimuth system of navigation, who is equally earnest in 
denouncing the shortcomings of the existing systems of 


1 ‘*Semi-Azimuths. New Method of Navigation, being a combinatiqn 


of Spherical Trigonpmetry and Mercator’s ailing.” (Lundon: N vrie and * 


Wilson, 1893.) ee 


hd ® 2 hai f + e 


* 


224 ` 


~_ 
r 





ET e ° è : Š 
nAvigation, and in advocating the merits of nishon. For 
the precise object ðf the ney method letbur a€thor speak 
for him’elf. In page iv. of the preface we read: “It is 
here*claimed for the semi-azimuth_method that it renders 
double altitudes unnecessary @ that a b&tter result than 
they have been supposed to yield cap be obtained from 
either observation singly, and thidj,also with a great 
saving of time and trouble.” - 

Again on page 27 : ‘‘ The range of the General Method 
extends, either from the meridian, or from the jimit at 
which the direct method bécomes uncertain, viz., three 
points from the fheridi&n, up to an azimuth of seven points, 
or more, that is to say to within less than one point from 
the prime vertical, which may be considered the practical 
limit of the semi-azimuth method. . . . It maf safely be 
affirmed that nothing like. this extent of range in the 
computatiore of latitude has ever been attained by the 
current systems of navigation.” 

The feats which our new teacher claims to have ac- 
complished are two in number. 

(1) The discovery of a new formula fer reduction to 
the meridian. 

(2) By a somewhat tedious system of approximations to 
obtain by the semi-azimuth method from either of two 
observatiohs fos double altitude the same or a better re- 
sultethan would under the usual double altitude method 
be derived from the two combined, subject only to the 
limitation tha® the body must not be within a point of 
azimuth from the prime vertical. l 

Let us consider (1) and (2) in detail. 

First with regard to (1), the formula obtained is this: 


° Reduction = #cos Z x arc azimuth. 


The formula is a simple one, and now that hour angle 
is so easily converted into azimuth by the Burdwood and 
Davis’ tables, there seems no objection to its adoption 
by those whe prefer to work out their correction rather 
than to take it direct from the tables. 

Mr. Buller deduces the formula from a somewhat ela- 
borate construction on the Mercator’s chart. Itis, how- 
ever, merely an old friend masquerading in a new dress, 
and he might; if he pleased, have easily obtained it from 
the expressign in ordinary use. 

Thus in the formula ä 


° s ð ` [d Ld h 
Sin — e= SI Ż Sin ¢ cosec z sin 3? 
2 


where @ is the correction, # the polar distance, c the co- 
latitude, g the zenith distance, and % the hour angle, if 
we assume that 


j cA 
sin : 
2 sin Å sin z 
ee ga nt a Spey alee sree 
: Sin A sin A sin ġ 
2 ‘ 
where A is the azimuth, we obtain : 


sin? = sine sin” sin A 
. 2 2 2 
or ° 
@=tsine. #2. A. sini, 
the Buller ®rmwla in a logarithmic shape. 

The use of this formula is first exemplified by its 
application to examples from Jeans’ “ Navigation,” and 
so long as the azimuth is smalé it answers well enough. 
But our author is tempted further afield, and so soon as 
he gets wefl away from thé meridiane his fgrmula begins 
to give trouble, and he is only able to obtain an accurate 
result by a process of Approximation so cumbrous as to 
be quige usđessfðr practical purposes. „As an instance 
of this, witness the example of which the results, but not 
the full work, are show on p. 14. Were the work to be 
shown in full, it would occupy more nearly two pages 
thin one page of “the text. å 
e Now let us supposg jt had not been given to Mr. Buller 
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to discover the methods lately presented to tie nautical 
world, afd that he had been content ‘to follow mere 
ordinary processes. 2 a ° 
Imagine, for instance, that he-had selected the well- 
z 6 
vers Mer Zen Dist = vers z — sin? sin ¢ vers 4 


in order to work out example § 1, p. 12. 

Then, upon his own assumption that the latitude was 
5t°, or 12’ in error, he would obtain as ae first result 
lat. 50° 49 42”, Repeating the process with this new 
latitude, a second approximation would be 50° 48’ 16”, 
while a third repetition wowld result in 50° 48’ 3”, the 
frue value and this ‘with less than one-third of the 
trouble. 

The semi-azimuth had better, therefore, be confined to 
observations within a point or so of the meridian. 

‘We pass on to the second and morg@important part of 
the task which Mr. Buller has set himself, namely, to 


show that the latitude within certain wide limits of. 


azimuth may be obtained with accuracy from a single 
altitude Without waiting for a second. 

And this may be at once conceded, that by making 
the necessary adjustments for change of azimuth, and by 
successive approximations, an altitude may be reduced ‘to 
the meridian, even when thé azimuth is censiderable. 

But the same result may be obtained from the versine 
formula given above with far less troubfe but greater 
accuracy, l 

The question, then, narrows itself to this: Why should 
we not in all cases of observation within seven points of 
the meridian, reduce the altitude to the meridian at once, by 
one method or another, and so obtain the latitude without 
waiting for hours to take a second altitude, and then 
making lengthy calculations? ` 

Why have Robertson, and Raper, and Inman, and the 
other giants failed to hit the bufl’s-eye, while it is left to 
Mr. Buller to put his finger on the “ blind spot”? 

The answer is easily stated. ` à 

The “blind spot” is to be found motin the accepted 
custom of mariners, butin the author himself. Mr. Buller 
in arriving at his conclyNons leaves out of consideration 
the real vital point whith attaches to, every observa- 
tion taken ashore or at sea, but especitħy to the latter 
class, mamely, what is* well defined by Raper as the 
“ Degree of dependence” to be placed on the observation. 

In every observation off the meri@ian we have to deal 
in one form or another with a spherical riangle, in which 
three elements being given we have to find a fourth. 

Now the three given elements are in general known 
us to find under what 
conditions an observation should be taken that the smallest 
possiple error may be produced in the finalresylt. In the 
problem under consideration, treated by the Buller process, 
the data are the polar distange, the approximate 
colatitude, and the zenith distance. 

Of these the polar distance may fairly be regarded as.” 
accurately known, since the difference can only be at most 
but a few seconds. 

The latitude is required to be known only approxi- 
mately, the object of the observation being to find the 
amount it is in error, and it has already been admitted 
that the new process will suffice to obtain the *correct 
latitude, always supposing that the observed attitude is 
correct. 

What reason is there then to consider that the altitude. 
is correct® and what will be the effect ifit is incorrect? 

When we take into account the haziness and uncer- 
tainty of the horizon, the diffiqulty of accurate olservation 
on board®a rolling ship, the varying effects of refraction, 
the imperfections of the sextant, and the petsonal error 
of the observer, it is probable that an average *error of 
2' is a very moderate estimate. i 

Taking 2’, therefore, as an average value, let us see 

1 ® 
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what will be jts éffect upon the typicaleexample$ ir. he 
text, worked first by the new process, and secondly by 
the old method of double altitude. = 
eOn age 30 an example (§ 32) is taken from Lecky, 
which will answer the purpose. ° 
The data are as foflows. Lat DR 32°19 N- 


March 7,1880, Times by chron. Altitude. Bearing. 
+ MRa S. a 6 ? it © 
Ith, a.m. rirs38 ... 50 0 o ... S. 25 E. 
3h. pem. ... $ IK 12 33 17 45 @.. S. 57 W. 


Sun’s declination, 4° 59' 15? S. for first observation ; 
4° 55’ 30” S. for second observđtion. 

Let us suppose that an error ef 2’ occurs in the second 
altitu@e, the one treated for reduction fo the meridian. 

The error in latitude (47) produced by an error in alti- 
tude (dz) is given approximately by the formula 


di = sec A, . dz, 
where A, is the azimuth of the body. 
Thus d? = sec 57° x 2’, or 3’ 40” nearly. 
- But if treated, so as to take in both o®servations, by the 
double altitude process, 
a sin Ay a 
° sin (A; # A,) e 
where A; = $7°, AJ = 25°, the azimuths being reckoned 
from south in each case. Thus 





a sin 25° + NW 
ae sin 82°” ia dae 

So that in one case a reasonable error in altitude gives 

error in latitude of nearly 4’, in the other of less 

than 1’. 

One other instance will perhaps. suffice. On page 36 
an%xample from Riddle is worked out, wherein an error 
of 2’ in altitude would produoe an error of 18’ upwards in 
latitude. ' 

Such a result at once condemns the observation. Indeed, 
for the :purpdse of accurate determination of latitude, 
the double altitude stands out among the various methods 
a very king. In other cases, as in the meridian altitude, 
we are satisfied if the latigude is nofrfore in error than 
the original observgtjon. In a double altitude, taken 
under advantageous conditions, "only a fraction of the 
error in altitude appears in the final result. 

gt is somewhat remarkable that Mr. Buller’s evident 
appreciation of Sumner methods has nət made him more 
familiar with the mai principles which apply, equally to 
all classes of observations. 

Every observation furnishegsthe observer with a circle 
upon the globe, a straight life upon the Mercator’s chart, 
on which to place his position. The circle has the sun’s 
projection on the earth for its centre. The line has thè 
sun’s line of bearing perpendicular to it. 

If this line of position ie inclined at.a very acute angle 
to the meridian, that is, if the body observed is near the 
prime vertical, it is evident that a very smal] increase in 
the perpendicular drawn from the sun to the line of 
position, that is, a very small increase of zenith distance, 
will produce relatively a very large difference of latitude. 
And this condition,coupled with the impossibility of obtain- 
ing accurate altitudes at sea, is sufficient to account for 
the restriction of ex-meridian observations to a point or 
two in azimuth from the meridian. 

The British seaman, therefore, had better pause before 
he throws overboard his Norie or his Raper, and takes tô 
his heart the new Buller methods. 

The greatest self-confidence, the most implicit 
belief in the ‘reality of the nission to which he ehas 
been called, wj!l not enable Mre Buller to find the 
latitude acqurately by a single altitude near the 
primes vertical, for the very simple reason that the 
error (even when supposed small) which must be expected 
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thus vitiates the result. e° 

If he would make the ex-merfdian method availble 
as he proposes to do, at almost any time of day, the 
author must supplement h®s trgatise by the invention of 
sme appliance for asuring altitudes’ very much 
superior to any now in $e. E 

Pending its productfon the very pertinent question 
asked in page 36, “We have known long epough how 
to get a fairly correct A. T. S. from an observation near 
the Prime Vertical and the latitude D. R. but who-has 
yet shown how to obtain the True Lavitude@? must re- 
main unanswered, 
¢ There is indeed freshness in the “New Method of 
Navigation,” Bart I., but no light. That perhaps will be 
supplied by Part II. G. 


VOICES FROM ABROAD. 


‘THE following lateral translation of parts of an article 

recently published in the Chemiker Zeitung (Nos. 
85 and 86, 1893) is an appropriate addendum to a recent 
article of mine in this journal. It must be,sorrowfully 
admitted that in essential particulars the picture is‘a true 
one. 


,“ Notwithstanding the enormous industriab develop- 
ment of England, the appreciation of science by technical 
workers is inconceivably slight, the main cause being 
deficient comprehension. The. Englishman is conser- 
vative in all his customs, in his way of living, and not 
less in his methods of manufacturing, so that there are still 
very many manufacturers who would be as little prepared 
to place the contro! of their works in the hands of a 
scientific chemist as to convert them into philanthropic 
institutions. At present great efforts are certainby being 
made to alter this condition of affairs by the aid of 
technical schools 
opinions as to the value of these schools are as 
yet much divided; and, indeed, for various reasons 
their ultimate success is doubted. In the first place, 
it is to be borne’ in mind that these inséitutions 
are not under State control, byt are governed and con- 
trolled by local boards. Moreover, the preliminary» 
training which their students have receivéd is not to be 
compared with that of students in the German institu- 
tions, as an education such as is given in the German 
Realschulen and Gymnasiums—of the characteregiven in 
England at most by the grammar schools—is only pro- 
curable by those who are well off, owing to the enor- 
mously high school fees (about £20 or 400 marks a year). 
The possibility of consolidating and widening the tech- 
nical training by a short subsequent course of scientific 
study at the University is absolutely out of the question 
in most cases, owing to its extreme costliness. It is 
therefore probable that these schools will but produce a 
number of half-educated persons who will take up posi- 
tions as chemists and will thereby but bring the chemist 
proper into discredit. 

& It is clear that under these circumstances there®is but 
very little prospect that a chemist coming to England 
will find a suitable position. I cannot sufficiently strongly 
caution ‘ young chemists’ agaénst coming to England on 
the chance of picking up something good, even when 
provided with gogd intrpductions.” So few analysts arè 
in demand here that the chance of securing such a post 
is most uncertain. Works and labofatories in which 
scientific work is systematically carried on Scascel¥ exist 
not one even of the English aniline golour works having 
a scientific laboratory worthy of the name. The ‘ young 
chemist’ has therefore very little chance of securing an 
appointment, as he does not posgesse the necessary 
qualification for a works post, that is to say experience, 
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and the volunfeer nuisance is scarcely knoyh here even 


by ngme. I can therefore only repeat that it is a very 
rigky enterprise for a young, inexperienced chemist to 
come to England without. a finite engagement, as so 


often happens. The result? withgvery few exceptions, ig {| 150,000 marks., Competent chemistgin this branch can ~ 


disitlusionment, and many get \nto most unfortunate 
posittons through financial presffre. The outlook is 
somewhat better for a chemist who has had experience 
and’ practi in works. But even such will find 
it infinitely more difficult to find post# im England 
than it is either in Germany or Austria, and will do well 
to go to England only when offered a definite appoint- 


ment. The thorough scientific training and business, 


capacity of the German chemist is unreservedly recog- 
nised by all unprejudiced judges in contradistinction to 
that of his English colleague. , In carrying on routine 
operatioris, the English chemist is doubtless as compe- 
tent as the German chemist, even if he be not his supe- 
rior, but in conducting and developing chemical indus- 
tries on a scientific basis the latter is far in advance of 
the former. ace e 

-“ I need refer but briefly to the great chemical indus- 
tries, as they are well enough known. OFf these the first 
to be mentioned is the soda industry, including that of 
sulphuric adid and chlorine ; furthermore, tar-distilling, 
flyeing, calico-printing, the manufacture of iron, steel, 
copper, tin, and antimony, glass-making, the utilisation 
of fatty matters, the Scotch paraffin industry, and the 
manufacture of bichromate. These industries, excepting 
glass-making, employ a considerable number of chemists, 
although, in proportion to their output, not nearly so 
manyas the German works. This is especially the case 
in dye works, calico-printing works, and in those dealing 
with fatty matters, many of which carry on their manu- 
facture without chemists, or only with the aid of very 
imperfectly trained chemists, as every one here regards 
himself as a® full-blown chemist who, after a most 
elementary preliminary training, has attended a 
technical course during one, or at most, two years. 
At least 80 per cent. of the chemists engaged 
in the industries mentioned are Englishmen, the 
remainder being either Germans or Swiss. I have 
never met a French chemist here. With few exceptions 
the condition of these ifdustries during recent years 
must be charagterised as dull and even as bad in some 
cases ; they therefore offer the chemist little prospect of 
employment, and foreign capital is certainly not to be 
invested in ¢hem with advantage. Only dye-works and 
those utilising fatty matters offer a prospect to the ex- 


e perienced chemist, as these are both distinctly capable of 


being improved in position. The helpless condition of 
the English aniline colour works is peculiar, these having 


*been simply stifled by the German works, which have 


developed with such giant strides. The English works 
eke out a miserable existence, and altogether do not 
employ as many chemists as are to be found ina similar 
German works of the fifth or sixth rank. Fuchgine, 
soluble blue, chrysoidine, Bismarck brownpand the few 
naphthol colours unprotected by patents, are almost the 
onlycolgurs manufactured. Nota single dyestuff of import- 
ance is made by any English firm alone, as scientific la- 
boratories such as are a matter of course in every German 
works exist here only in the most rudimentary form. Most 
of the cheinists engaged in” English aniline colour works 
are German (??), but the demand for chemists in these 
works is very small. The erecifon ofesuch a works in 


0 England on the German model could only be achieved 


© 


by the Igrge German firms engaged in this industry ; itis 
affother quéstion whether it would pay. But the manu- 
facture of pigments*-of mineral colours and lakes—is 
certainly capable of development here. It is true there 
are a numbereof such works, but these rarely employ a 
chemist, and stifl mere rarely one who has had a thorough 
scientific trainings Consequently, enormous quantities 
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of lakes are imported, especially fof printiĝg oil-cloths 
and cafpets, which might equally well be manufactured 
on the spot. The neces8ary capital would be ngot an 
inconsiderable one, and may be estimated at, at least, 


probably couftt of easily finding ergployment here. 

“ The manufacture of fine chemicals, which at present 
are almost entirely imported ffom Germany and France, 
is certainly capaple of considerable development here. 
Of these may be mentiongd especially,etannin, tartar 
emetic, pyrogallol, oxalic acid, cyanide of potassium, and 
most of the almost innumerable chemicals and prepara- 
tions which are made use of in trade, and which are 
either not made hert at all, or in altogether insufficient 
quantity and of poor quality. With reference to such 
articles, in the case of which wages form a considerable 
item in the cost of production, it is to be borne in mind 
that English wages are on the average considerably higher 
than German.” 


; d 
THE EFFECTS OF LIGHT ON THE - 
ELECTRICAL DISCHARGE. 

WW EIE engaged on his classical experiments Hertz 

_ noticed that the appearance, of the d&charge be- 
tween the two terminals of the oscillator was greatly 
changed upon the spark gap being illuminati by the 
light coming from another spark. This change was not 
due to anelectrical action of the sparks, for it was equally 
well produced by other sources of light, such as the 
electric arc and burning magnesium, while all effect im- 
mediately ceased on interposing a plate of glass. Since 
the time when the above observations were made many ex- 
perimentalists have investigated this subject and have ab- 
tained rather divergent resulfs. In most cases the source 
of light employed has been the electric arc formed be- 
tween carbon rods, though, with a view to increase the 
proportion of ultra-violet rays emitted, «Bi hgt and 
Blondlot used carbon rods with aluminium cores, while 
Righi used a zinc rod for one terminal. Other observers 
have used the spark A an inductjon coil passing between 
terminals of copper, zinc, or- aluminium. While Hertz 
had only noticed that the illuminatidtof the discharging 
kn@bs increased thé facility with which sparks passed, 
Wiedemann, Ebert and Hallwachs found that it was onl 
when the negative terminal was illuminated that thls 
effect took place. More recent observations by Branly 
have led to this view being modified, for he fiñds that. on 
illuminating a piece of zipc by the sparks of a large 
induction coil produced be n aluminium terminals, if 
the source of light is sufficiently near to the plate, the loss 
ofecharge is nearly as rapid for a positive as for a negative 
charge. On increasing the distance between the spark 
and the charged plate, the decregse in the rate of loss of 
charge is much more rapid for positive than for negative 
charges, and thus at some distance from the source “of 
light the negative charge js the only one which is ap- 
preciably affected. Hence radiation of certain kinds in- 
creases the rate at which a positively charged body loses 
its charge, just as in the case of a negative charge, but 
the rays which are active in the case of positive 
electricity are absorbed by even a small thickmess of air, 
while those rays which are unabsorbed are still able to 
accelerate the discharge of a negatively charged body. 

e After having made a series of experiments in air at 
ordingry pressures, Stoletow on the one hand, and Righi 
on the other, have investigated the influence of pressure 
on the phenomenon, and have both found that the effect 
increases with a decrease of pressure, while Stoletow has 
shown that if the rarefaction is carried fo the extreme 
limit there exists a pressure, after which th@ effect de- 
creases as the pressure is further diminished. i 


An experiment of Bichat’s seems to show that the loss 
ry e 
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of electricity is due to convection currents, and this view 
has been further strengthenesé by Righi, who placed a 
Dlate°of ebonite covered with tin foil on its wpper side 
above a brass plate on which some figure, such as a cross, 
had been traced witf varnish so that thepldtewas protected 
"at these points from the effect of the illumination, the active 
rays being absorbed by the varnish. The negative pole 
of an electric machine was connected to this plate, the 
positive pole geing connected to the tin foil, and the light 
of an electric arc allowed to fall on the under plate for a 
few seconds. The plate ôf ebonite being removed 
and powdered over with a mjxture of sulphur and red 
leaf a yellow cross on a red background was 
obtained of the same size as the one traced on the brass 
plate. As the sulphur attaches itself to those parts of 
the plate which are positively, and the red lead to those 
which are negatively charged, it follows that the parts 
of the lower plate which were not protected by the varnish 
have lost some of their negative charge, which has been 
carried on to the ebonite plate, and_that this displace- 
ment has followed the lines of force Sf the electrit field 
between the plates, which are in this case perpendicular 
to the two plates. This conclusion is further strengthened 
by observing that, if the electfified particles which escape 
from the lower plgte are prevented, by means of a screen, 
from reaching the ebonite, a shadow of the screen is 
obtained, . 

The explanation that this convection is caused by the 
molecules of gas which, after being. in contact with the 
body, become charged and are repelled, is hardly satis- 
factory, and the experiments of MM. Lénard and Wolf 
seem to show that it is particles of dust which carry the 
charge, for they suspended an insulated plate of metal in 
a box filled with air which had been carefully freed from 
dust. A plate of quartz fixed in one side of this box 
allowed the light from an elèctric arc to fall on the metal 
plate, while a stream of some vapour could be introduced 
through a side tube. Under these circumstances the 
vapour was condensed,on allowing the light to fall on the 
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times over t®e whole district and though both stations 
are on promontories of high land, there are or were, in: 
the neighbourhood of each, springs or ponds from whiéh 
to obtain a supply ®f wer amd, possibly, of fish. : 
The principal of th two was that at Rhode-Saint- 
Genése, whence, in@iuding flakes and scrapers, M. 
Cumont has obtained@#io less than 3591 worked flints, a 
few implements made of other kinds ofestone being: 
reckoned gmeng them ; while Verrewinckel is credited 
with 815 specimens. Of all the forms a good su umary 
account is given, and characteristic efample& are figured 
in five plates. 
That the manufacture was carried'on at the 
stations is Proved by the presence of upwards of 240 
nuclei from which flakes have been dislodged ; but few of 
these appear to have rivalled in size those of specimens 
near Mons. It is indeed suggested that the hatchets and 
larger implements were roagh-hewn at Spiennes, and 
finished where they were found. That this was the case 
is further shown lay the fact that some twenty folzssotrs 
werecollected by M. Cumont, who also regards the flint 
which forms the material of the implements as having 
been derived from Spiennes, ( bourg, or the, neighbour- 
hood of Mons. Over a hundred arrow-hemds ffgure in: 


e omen 


A detailed map of the district is also- 


the lists, and some of these, as shown in the plates» ` 


exhibit skilful workmanship. A few quaternary or 
palzolithic implements from the same regioĝ have been 
described by M. Cumont in another paper. He is to 
be congratulated on the rich harvest that he has reaped 
by his labours, which have now extended over a period of 
eight years. g 





THE LATE SIR SAMUEL BAKER, 


N OTRING impresses more vividly ypon*eone the 

rapid unfolding of our knowledge of Africa than 
the fact that the pioneers who forced the first paths into 
the unknown interior have survived to see generation 


plate if ıt was uncharged or negatively charged, while if after generation of younger men, who followed in their 


the plate was positively charged condensation took 
place. As itis known @hat a gifen space can become 
supersaturated withevapour when no dust is present, but 
that the introduction of the least trace of dust causes an 
immediate condensation, it appears that when a body 
@ther uncharged or negatfely charged is illuminated it 
gives off some dust, and that the loss’of charge is due to 
this dust. e Further particulars of the worl which has 
been done in this subject are given ina paper by M. 
Blondin in Llectricité, p. gg 1893. W. W. 





9 
NEOLITHIC DISCOVERIES IN BELGIUM. 


THE fact that in Belgium flint was in certain districts 
~ largely worked during Neolithic times, for the manu- 
facture of hatchets and other implements, has long been 
wellknown. The mines inethe chalk near Mons, from 
which the rough blocks of flint were procured by the 
ancient flint-Wworkers, have frequently been described, and 
bear a closé analogy with the old workings at Grimes’ 
‘Graves, near Brandon, and with the pits near that place, 
‘still being sunk by the flint-knappers of the present day. 
-The fields in the neighbourhood of Mons have their sur- 
face strewn with roughly-chipped hatchets, and in other 
districts the occurrence of worked flints has bgen not 
unfrequently noted. In a memoir, recently published in 
the Bulletin de la Sovidté d@ Anthropologie de Bruxelles 
(Tome xi. 1892-93), M. Ge Cumont has placed on 
record his disqpvery of two impogtant Neolithic stations 
at Verrewgnckel and Rhode-Saint-Genése, neither of 
whigh places is far from the main road from Brussels to 
Charleroi, while both lie at but a short distance from the 
field of Waterlop. The forest of Soignes extended in early 
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footsteps, fall victims to the fatal fascination of that, 
continent. Burton, Grant, and Oswell, the companion of 
Livingstone’s earliest journeyy have died so recently that 
we realise with a feeling of sorrowful surprise that the 
last of the first great group of explortrs has passed 
away in the person of Sir Samuel White Baker, on 
December 30, 1893. 3 

He was born in London in 1821, and after his school 
education turned his attention to engineering, but his 


professional work never took so thorough a hold upon his® 


mind as the love for travel and sport, which his private 
means fortunately enabled him to gratify to his heart’s, 
content. Baker first wentto Ceylon for elephant shooting 
in 1845, and saw a great deal of the tsland in subsequent 
years. Two books resulted from this experience—‘* The 
Rifle and Hound in Ceylon,” published in 1854, and 
“ Eight Years’ Wanderings in Ceylon,” in 1855. The 
study which ‘he made of the climate of the elevated part 
of Ceylon Jed him to establish a colony of English agri- 
culturists, fully equipped with a stock of cattle arti sheep, 
at Nowera Eliya, over 6,000 feet above the ‘sea, which is 
now a noted health resort. On the death of his wife, in 
1855, he went to the Crimea. and carried out some railway 
work subsequently on the Black Sea coast. In 1860 he 
married a Hungayian lagy, who surviveshim, after being his 
devoted companion through the trying years of African ad- 
ventures, and in the pleasanter wandemngs of his later life. 
In 1861 he went to Egypt, resolved to c&rny of an 8x- 
tensive scheme of exploration at hig own expense. With 
this object he spent a year in Abyssmia, working out the 
complete hydrography of the Atbara and its tributaries, 


and then started from Khartum to follow*up' the White ° « 


Nile itself. In February, 1863, he met speke and Grant 

at Gandokoro, returning from their ggeat journey to the 
e e i è yar 
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Victoria Nyanza, and a year later Baker was able to sup- | Amazdh, and crossed the continent from the Atlantic to the 


plement their discovery by arriving on the shores of the 
Albert Nyanza, the size of which he considerably over-esti- 
mated, Hedid not return & Lorķlon until 1866, and foung 
hig fame as a traveller establisMed. He received many 
hhoneurs, including that of kni§a&athood and the gold 
medals of the Royal Geographic®@ Society and the Paris 
‘Geographid@al Society; but in the following year, again 
accompanied by Lady Baker, he returfedeto Africa. 
The story of his first journey is recorded in two fascinat- 
ing books—“* The Albert Nyanza Great Basin of the Nile,” 
in 1866, and “The Nile Tributaries of Abyssinia,” in 
1867. In 1869 he commenced the occupation of the upper 
‘White Nile provinces for the Egyptian Government, at 
‘the head of a body of Egyptian troops, and for five years 
laboured at the heavy task of restraining the slave-deal- 
ing Arabs and keeping in order his apathetic and often 
disaffected Egyptian subordinates. He established steam 
navigation on the Nile to the equator, and in his 
“ Ismailia,” published in 1874, told tife story of the ex- 
-tension of Egypt. This completed his career as a 
pioneer and explorer ; but a traveller he remained to the 
very end of life, and until last year he spent almost 
every wintér either in Egypt or in India. Hetooka keen 
*interest in the geography of Africa, and at critical mo- 
ments in the course of recent developments in that 
continent Re did not fail to give the benefit of his advice 
for the guidance of the country. 

In 1879 he visited every part of the island of Cyprus, 
recording his impressions in “ Cyprus as I saw it in 
1879.” The many reminiscences of his hunting adven- 
tures in every continent made his last book, “ Wild 
‘Beasts and their Ways,” a most valuable contribution to 
that liberal form of natural history which studies the 
lower animals as mankind is studied by the sociologist or 
historian rather than by the anatomist or physiologist. 
Baker was elected a Fellow of the Royal Society in 1869, 
and received the official recognition of several govern- 
ments and innumerable learned societies in all countries 
for his services to geography and to humanity. His 

‘health kept up to within a month of his death, and to the 

last he femained a keen sportsman. He died in his 
‘residence at Sandford Orlfigh, Newton Abbot, in Devon- 
shire, and his gunergl takes place at Woking to-day. 





& 
Oe, NOTES. 
THE list of New Year honours contains the names of two 
e men of science in the public service—Mr. Norman Lockyer, 
F.R. S., Professor of Astronomy in the Royal College of Science, 
„2nd Mr. W. H. Preece, F.R.S., Engineer-in-chief to the 
‘General Post Office—upon both of whom have been conferred 
è Companionships of the Bath, 


WE note with much regret that Prof. Milnes Marshall, F. R.S., 
of the Owens College, Manchester, met with a fatal accident 
while ascending Scawfell, on Sunday, December 31. A notice 
‘of his life and work will appear in our next issue. 


We. have tO record the death of Mr, R. Bentley, Emeritus 
Professor of Botany in King’s College, on December 24, at the 
age of seventy-two. Mr. Bewtley became botanical lecturer at 
King’s College in 1859, and three years later he was appointed 
professor of botany at the London Iastituteę He was twice— 
gin 1866 and 1867—elected president of the Pharmaceutical 
Conference, and was" well knqwn for his works on pharma- 
ceatical botafly. ä 


THE death is annosnced of Mr. R. Spruce, the well-known 
botanist and explorer, in his 67th year. Rather more than forty 


. ° years ago Mr. Sprace yisited South Ameriga on behalf of the 


Royal Gardens at Kew, and successfully carried out some very 
Apportant scientific énvestigations, He explored thé river 
e 
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Pacific. The introduction of the cultivation of cinchoħa info 
India was very largely the result of Mr. Spruce’s work, and his 
fine collectiongdf plants have done good service to commerce 
and to botanical science. 


THE chair of - Agricultural Chemistry in the University of 
Tokio has been aepted by Prof. Loew, of Munich. 


Mr. SmitH Hirr has been appointed Principal of the 


Aspatria Agriculture College, in succession to the late Dr. 
Webb. . e 


e 
WE understand that the Queensland Government, in pursu- 
ance of their policy of retrenchment, have abolished the post 
of Government botanist hitherto held by Mr. F. M. Bailey. 


Pror, W. H. CORFIELD has been appointed President, and 
Dr. P. F. Moline secretary, of the English committee of the 
International Congress of Hygiene and Demography to be held 
at Budapest this year. 


DALZIEL’S correspondent at Copenhagen states that the time 
of Central Europe was adofted throughout Denmark en the 
first day of this year. e ° 


A PRIZE of 1250 francs is offered by the Naturgl History 
Society of Dantzic for the best means of destroying the 
poisonous insects in the forests of Western Prussia. 


WE learn from the Times that the sum of £600 a year has 
been bequeathed to the trustees of the Mason College, Birming- 
ham, by the late Mr. Aubrey Bowen, of Melbourne. In making 
the bequest the testator stipulates that the trustees shall apply 
the sum in founding six scholarships of. £100 a year each in con- 
nection with the college, to Be called respectively the first, 
second, and third Bowen scholarships, for the promotion of the 
study of metallurgy, and civil, mechanical, and electrical en- 
gineering ; and the rest Priestley scholarships, for the promotion 
of the study of chemistry. 


THE refusal of the "SNP.C.K. to withdraw a book by Prof, 
Percy Frankland because in it experins@mts on living animals 
wew approved, has le@ Lord Coleridge to address a letter to the 
secretary of the Society, in which he says: “I have learned 
from.what seems unqpestionable authority that those who ad 
minister the affairs of the Society fof Promoting Christian 
Knowledge Have finally determined to range the society in the 
number of those favouring thew tice of vivisection and advo- 
cating its horrors. It is my duly, as I regard it, to separate 
myself at once from such a body, and J have accordingly directed 
Messrs. Childs not to pay any further subscriptgéh to the society. 
As I informed you of what I should feel bound to do in the 
events which have h¢ppened, I shall not occasion the society 
any inconvenience,” j 


THE following officers'of seêtions have been appointed for the 
meeting of the Australasian Association for the Advancement 
of Science, to be held at Brisbane this year :—Section A— 
Astronomy, Mathematics, and Physics: Vice-presidents, Mr. 
Clement Wragge and Mr. John Tebbutt ; secretaty, Mr. J. P. 
‘Thomson. Section B—Chemistry: Vice-president, Mr. J. B. 
Henderson; secretary, Mr. G. Watkins. Section C-—Geology 
afd Mjneralogy : Vice-president, Mr. W. H. Rands; secretary, 
Mr. Hargreaves. Section D-—Biology: Vice-presidents, Dr. 
A. Dendy, Mr, F. M, Bailey, and Mr. J. J. Fletcher ; secretary, 
Mr. Je H. Simmonds. Se€tion E—-Geography: Vice-presi- 
dent, Mr, D. S. Thistletawayte, C.E. ; secretary, Major A. J. 
Boyd. Section F—Ethnology and Anthropology? ; Vice-presi. 
dents, Rev. James Chalmers and Mr. Ẹ. M. Curr; secretary, 
Mr. Archibald Meston. Section G--Economic Science and 
Agriculture: Vice-presidents, Mr. G. A. Coghlan and Mr. 
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James Tolson ; secretary, Mr. Wm. Soutter. Section J— 


Mental Scienge and Education : Vice-presidents, his Grace 
Archbishop Danne, Mr. G. J. Anderson, M. £., and Mr. D. 


S 
Cameron. s'a 8 


An earthquake shock was felt in Shepton Mallet, Somerset, 
and neighbourhood on December 30, about (1.30 p.m., and 
another shortly after midnight. The di®ection of motion of the 
waves was apparently from north to south. Prof. F. J. 
Allen sends us the followingedescription of what was noticed 
by some friends of his. ‘‘ At about 11.20 p.m. a shock was felt 
Gy three persons in one house; ami about an hour later ‘a 
second and more severe shock was observed by two of these 
persons. In another house, a quarter of a mile distant, three 
distinct shocks were felt by several persons. Both these houses 
are situated on the south side of the, valley, whereas the reports 
published in the papers refer more particularly to movements 
observed on the north side. For those who are not acquainted 
with the district, I would mention tha®@ the strata (Cagboniferous 
limestone, with overlying Trias, Lias, and Oolite) are very much 
disturbed, and present many interesting studies of horizontal as 
well as vertical faulting. It $ just the kind of spot in which 
‘one mighé expegt to have superficial movements occurring from 


time to time.” á 


A LETTER from Prof, S. J. Bailey, of the Harvard College 
Observatory, to the editor of Za Bolsa, published at Arequipa, 
Peru, gives an account of the establishment of the meteorological 
station on the summit of the Misti, in the Peruvian Andes, at an 
altitude of 19,300 feet above sea level, this being at present the 
highest observatory in existence. The fatigues undergone by 
® observers ascending the conical peak from Arequipa are such as 
to render exact observatioas impossible, and it was therefore 
found necessary to construct a mule-path to the summit from a 
stone hut erected at an elevation of about 16,000 feet. This hut 
was’erected on the nprth-east slope, being the most accessibie 
side of this peak, which maintains its aspect of an isolated 
symmetrical cone from all points Z, view. On September 27 
the summit was ,reached by Prof Bailey, his assistant; several 
Indians, and twoTfules, The lagter could hardly be made to go 
more than twenty paces without a Test. On October12 the 
summit was revisited with two members of the Arequipa 


observatory, twelve ‘Indians, and ‘thirteen mules carrying. 


materials for erecting two huts, and the registering meteorological 
instruments, comprising a barograph, a thermograph, several 
mercury thermometers, agg@grometer and anemometers. Each 
of the registering instruments works for ten days, and a member 
of the observatory will visit the station three times a wonth. 
A store of p®visions is kept at the stone hut, and of the wooden 
huts at the top, one, grovided with double wooden walls, is 
. intended for the observer, the other for the instruments. 


WITH regard to meteorolagical work in Australia, Sir Charles 
Todd remarked at the last meeting of the Australasian 
Association for the Advancement of Science, that in New 
South Wales there were 175 meteorological stations and 
1063 rajn gauges; in Victoria, 31 meteorological stations and 
515 rain gauges ; in South Australia, 22 meteorological stations 
and 370 rain gauges. In Australia there were 385 meteoro- 
logical stations and 2580 rain gauges. During the lag four 
years the forecasts issued in South Australia have bfen justified 
to the extent of 73 per cent., partially justified 20 per cent., and 


wholly wfong 7 percent. œ š 


THE radi&s of curvature of the cornea, together with the in- 
dices of *efraction of the various refractive media of the eye, 
constitute the experimental data for determining the most im- 
portant points about the eye. Drs. H. C. Chapman and A. P. 
Brubaker have measured this radius in fifty individuals by means 
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of the 5 (Proc. cad. Naf. Sci., Phiļadelphig, 


1893, p. 349), and they have found that in the average young 
man it amounts in the hprizontal meridian to 7'797 mm., vig in 
the vertical meridian g 7°552. 


THE Director of Central Meteorological - Observatory of 
Mexico, Señor M. B&rcena, has published an interesting pam- 
phlet on the climate of the city of Mexico, b&sed on the hourly 
observation® of sixteen years 1877-92. Mexico, from its 
position of 7431 feet above the sea, and latigude 19°, might be 
supposed to be subject to great extremes of temperature, but as 
one geographical element neutralises the other, the result is a 
temperate and agreeable climate. The mean annual temperature 
is 59°°7, and the monthly means vary from 53°°6 in December to 
64°°6in May. The absolute maxima in the slfade vary from 
73°°4 in December to 88°’9 in April, while the absolute minima 
vary from 28°°9 in December to 46°°8 in Angust and September. 
The greatest daily range amounted to 41° in the month of 
March. The méan annual rainfall amounted to 238 inches, the 
wettest months being June to September; the greatest fall in 
one day was 2'5 inches in August 1888. The prevalent wind 
is north-west, which blows during most part @f he year, and is 
the coldest and wettest quarter. The strongest wind klows 
from the north-east; the greatest hourly velocity observed 
during the sixteen years was about 56 miles pef hour. 


A DETAILED investigation of the properties of mirror silver 
chemically precipitated on glass is published by Herr H. 
Liidtke in Wiedemann’s Annalen, The three modifications of 
silver obtained in the wet way, termed by H. Vogel the arbor- 
escent, the powdery, and the mirror variety respectively, have 
been recently enriched by Mr. Carey Lea through his discovery 
of colloid silve. Herr Liidtke thinks that this last variety and 
mirror silver are closely allied ; that the” latter, when newly 
formed, is indeed identical with the former. The electrical 
resistance of several varieties of mirror silver decreases con- 
siderably with their age, No such decrease was, however, ob- 
served in the case of mirrors produced by Martin’s process or by 
that of Liebig, źe. reduction by means of milk-@ugar. On in- 
troducing a pole of ordinary Slver and one of allotropic mirror 
silver into a weak acid or salt solution, and closing the circuit, 
a current was obtained indicating a difference of potential of 
about o'r volt between the two @arieties, the allotropic variety 
being the positive pole. These éonditions wérgreversed if the 
solution was one of silver nitrate, but the difference of poten. 
tial was less. Lehmann’s surmise that the precipitation of the 
mirror on the glass is due to a thin layer of sodium silicate, was 
invalidated by precipitating it on mica, porcelain, quartz, and 


platinum by the same methods. s 


THE PAilosophical Magazine for the present month contains 
a paper, by H, Nagaoka, on the hysteresis attending the change 
in length produced by magnetisation in nickel and iron. The 
author at first used the interference fringes produced between a 
plano-convex lens and a plate of plane glass attached to the end 
of the rod under examination to measure charge in Piength. He 
found, however, that it was impossible to keep the temperature 
of the apparatus constant during the time necessary to make an 
observation, and also that there was considerable difficulty in 
counting the number of fringes displaced. To o¥ercome the 
temperature difficulty the author has made use of the principle 
of the gridiron-pendulum, and has bysthis means ea 
almost entirely overcoming this difficulty? eIn “plece eof the 
interference bands he uses an optical lever, that is, a mirror 
fixed to a small base, to which are atfached three needle points, 
two of these rest in a grove on the base: plate of the n- 
strument, while the third rests on® small glass plate fixed to 
the end of the iron or nickel rod. ‘TR@ rod was placed along 
the axis of a solenoid which layin a hdtizongai positi saenctating 
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magnetic east and vest. The deflection gf the 
tmeasuréd by means of a micros®ope with a micrometer eyepiece, 
such*that one division of the scale corresponded to a deflection 
of the mirror of 0°'295 of arc, @ to % elowgation of 0-805 x 
107 cm. Experiments were made on Wires of iron and nickel 
of differant lengths, and he finds in every fase that the elongation 
in iron and the contraction in nickel by mMagnetisation is accom- 
panied by marMed hysteresis. The curve of hysteresis is 
symmetrical with respect to the line of zero magn@tisieg force, 
so that-the elonggtion og contraction during cyclic changes is an 
even function of the magnetising force. When a wire has been 
magnetised it cannot be brought to its original length by simply 
reversing the magnetic field. e 


In a note communicated to the same number of the Philo- 
*sophical Magazine, Prof. Knott calls attention to the similarity 
between the effects observed by Mg. Nagaoka, and those which 
he has himself observed in the case of magnetic-twist cycles for 
iron and nickel. A steady current was passed along the wire 
under observation, and the longitudinal field acting on the wire 
was gradually altered between the limits +H, and at suitable 
intervals observations of the twist made. It was found that 
with a small rane of field the hysteresis curve obtained by plot- 
tin? twist against field was very similar to the well-known 
hysteresis curvesof magnetisation. With limiting fields, how- 
ever, stronger than the field which produces the maximum 
twist, the hysteresis curve crossed itself twice and formed three 
loops. In the magneto-elungation cycle the change of sign 
of the magnetising force does not produce a change of sign in 
the elongation, On the other hand, in the magnetic-twist cycle, 
as the ‘magnetic force passes through zero from positive to nega- 
tive, the twist tends to do the same, though witha lag. The 
author considers that the twist, under a given combination of 
circular and longitifdinal magnetising forces, depends not only 
upon the elongations but also upon some function of these forces 
which changes sign with each, and to which the existence of the 
maximum twist is largely if not entirely due. 


AN entertaining chapter on minerals, and the popular super- 
stitions connetted with them in Germany, is contributed to Die 
Natúr by Friedrich Klinkhardt.® The fact that variety among 
minerals is less eaeily perceived than that among plants and 
animals, is emphasised by the great influence that ‘‘a stone” 
pure and simple, without futther specification,: is capable of 
exerting in theepopular estimafion. Children under the age of one 
may not play with stones, otherwise bread will be scarce. An 
ill’omen may be made innocuous by throwing a stone into the 
road before taking the next breath. Chalk is credited with 
many virtues, and is used both for its own efficacy and for 
making signs with. Cows marked all down the spine with 
chalk consecrated at Epiphany, remain healthy, and always 
find their way home, Alabaster in water is used for curing sick 
children in B. hemia. A flint pebble from the brook, if thrown 
over the roof into the poultry yard, encourages the‘hens to lay 
eggs. The beliefs connected with “‘thunderbolts,” which are 
sometimes fint instruments, or quartz crystals, or lightning 
tubes, are exceedingly numerous. In the Palatinate it is 
believed that thunderbolts, after penetrating seven yards into 
the ground, rist a yard every year$ this reminds one of Midlnir, 
Thor’s hammer, which returned to his hand. 


> 

VE read an interesting paper “On the Kulm District of 
Lenzkirch in the Black forest,” hy Dr. Rafael Herrmann. A 
geoloMcal map of the district 1s given, scale 1} 50,000 (Berichte 
der Naturforschenden GeselRchaft zu Freiburg i. B., June, 1893). 
In the Black Forest, just as in the Hartz aud in Thiiringia, two 
arain series of carSonjferous rocks are recognisable, an older 
egroup of dark shales, and f younger formation df conglomeratic 


rock. During the intermgdiate epoch, the upraising and folding 
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‘ritic dykes, and porphyritic breccias. 
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of the rocks took place, associated with intrusions of crystalline 
rock, The eruptive rocks of the district are granite, coarse and. 
fine grained, granitite, granitic dykes, quartz pospyhry, porjhy- 
Herrmann does not agree 

itk Vogelgesanggtfat, the granite and grahitite are petrogra~ 
phical varieties of one and the same rock united by a complete 
transitional series, but regards them @s two, independent masses 
of rock, differing in c@mposition and structure. All the granitic 


rocks have been intensely affected by pressure,® whereas the 


younger porphyry shows no appgarance of it, Herrmann de- 
duces, therefore, that the intrusion of porphyry marks what was 
probably the last phase af foldif'g and overthrusting of rocks¢€n 
the Black Forest during the Carboniferous period. 


THE region watered by the upper part of the Yenisei (which 
is known to the Mongols under the name of Ulu-Khem, and 
is made up by the confluence of the®*Bei-khem and the 
Kha-khem) belonged until lately to the least known parts ‘of 
north-west Mongolia. The opinion expressed in the ‘‘ Generał 
Sketch of the Orograpfy of East Siberia” (Zapiski of the’ - 
Russian Geographical Society, vol. v. 1874), to the effect that 
it must be a high plateau, and that the so-called circular chaim 
Erghik-targak-taiga%s nothing but a border ridge, or often But 
the steep slope of the plateau, had been comested? Now it 
finds its full confirmation in the recent exploration of the 
region by Mr. Kryloff, published, with a map, in the 2vestie 
of the Russian Geographical Society (vol. xxix. 4, 1893). 
The whole region really has the above-menioned character, 
After having left the valley of the main river, which has, even 
at the junction of the two Khems, an altitude of 1873 feet, 
Mr, Kryloff had to travel all the time on the level of the high 
plateau, never finding altitudes less than 3000 feet, till hew 
returned to the Russian dominiogs in the basin of the Tuba. 
Mr. Kryloff’s journey having been performed for the St. 
Petersburg Botanical Garden, special attention has been paid 
by the explorer to the flora of the region; and he ‘founds that 
the vegetation on the plateau assumes in many places the 
character of a Steppe vegytation, namely, in the flat but high 
valleys of the rivers, whic We dotted KP numerous small lakes. 
At the sources of the Bei-khym, the flat se@face of the water 
partingg as well as large*portions of the plateau itself, raise 
above the level of the tree-vegetation, usually marked by the 
cedar, and are coveredgwith Alpine Meadows. As to the 
ridges which rise above the surface of the Plateau, they attain 
heights of over 7000 feet, and over 8000 feet in the Tannu-ola 
ridge in the north of Lake Ubsa-@gr. 


THE same number of the Zsves¢ia contains a paper by M. M. 
Pomoagtseff, on his extremely'valuable observations op the direc- 
tions and angular speed of motion of clouds. "The method 
resorted to for these observations is desgribed at length, and the 
instrument which was used for this purpose is figured on a, 
plate. The chief results are given on 94 separate small maps. 
The author himself sums up his*results as follows :—({1) The 
middle of the cumulus clouds moves almost in the direction of 
the isobar which passes through the place of the observer. 
(2) The cirrus, cirro-cumulus, and cirro-stratus clouds move on 
a pretty long distance as a broad and nearly straight-line 
current—the direction of the stream being almost parallel to 
the part of the 760 mm. isobar which stands on the line con- 
nectitg toggther the centres of two nearest and contiguous regions 
of high and low pressure. (3) There is doubtless a connection 
between the distribution of atmospheric pressure andthe march 
of the basometer on the earth, And the vertical circulation of 
the atmosphere ; but this comnection does not extend farther 


than the height of the upper, z.e. cirrus clouds, ai 


e 
In a letter addressed to the Russian Geographical Society 
from Lan-chou, in March last (/evesééa, vol. xxix. 4), «Mr. 
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Obrucheff Wrote that while crossing the flateau of Shan-si, he 
was enabled to supplement to some extent the ohsewations of 
e Rickthofen; namely, he has d&covered some fossil plants in 
the middle parts of the series of deposits which'cever in China 
the carboniferous f@rmation, and which Richthofen had de- 
scribed under the names of UcherhohlenSandtteine or Plateau- 
sandsteine, The plants ynearthed by Mr. Obrucheff would 
indicate that the middle portions of this formation belong to 
the Mesozoicgge, and are Triassic or Lia$sic. This formation 
spreads from Shan-si into the Shensi, the Alashan, and Gan-su, 
without losing in thickness, and probably represents an unin- 


teyupted series of deposits fromeboth the Mesozoic and the first 


half of the Cainozoic times. 


WE notice in the Memoirs (Trudy) of the Kazan Society of 
Naturalists (vol. xxvi. No, 2) a very interesting work by N. 
Wnukow, on the bacilli of leprosy. In addition to his own 
experimental researches, the author has carefully studied the 
West European and Russian literature of the subject, and has 
divided his memoir into three parts: tbe localisation 9f leprosy 
bacilli in the tissues of the human body ; the inoculation of the 
bacilli to animals; and the artificial culture of the bacilli, 
The paper is accompanied by® coloured plate. The author's 
conclusions are sg- The Bacillus lepre is motile, and is found 
both within and outside the cells; but it has never been dis- 
covere® in the Cells of the epithelial layers of the skin or the 
mucous membranes. In the wounds the bacilli are brought to 


the surface, and undoubtedly may be transported on the skin of 


other individuals, thus becoming a cause of infection. Neither 
the injection of the pus containing leprosy bacilli, nor the graft- 
ing of pieces of skin taken from leprous patients to rabbits, 
could provoke leprosy in these animals. The bacilli intro- 

uced from man into rabbits and fishes, diminish in numbers 
after a time, and ultimately @tsappear. Most inoculated rabbits 
contract tuberculosis, but the illness must be ascribed in such 
cases,to other causes than infection proper. As to the arti- 
ficial culture of the Basillus leprae, it has failed with all culture 
media experimented upon by the author; the culture of B. 
OUffreduzzi, described gy Eisenberfas leprosic, cannot be re- 


cognised as such. +6 


AN elaborate paper, entitled ‘Lé& Vibrions des E@ux et 
eo! Etiologie du Choléra,” by r. Sanarelli, has recently appeared 
in the Annales de l’J%stitut Paste, vol. vii. Numerous 
bacteriolqgical examinations were made of the river Seine water 
above and below Paris, as well as of drain water, and the 
effluent of sewage after E fii In all no less than thirty- 
two vibrios were isolated, morphologically distinct, four of 
which gave the indol reaction, and in their pathogenic actipn on 
guinea-pigs ceuld not be distinguished from the cholera-bacillus, 
Dr. Sanarelli is of opinign that there exist many varieties of 
vibrios, morphologically distinguishable, but capable of exciting 
in man and animals a disease in its morbid and clinical aspects 
identical with those regarded as typical of cholera, and that 
the conception of a restricted monomorphism is no longer 
tenable in the diagnosis of the cholera-vibrio. In all the more 
or less contaminated waters which were examined vibrios were 
present, fanding in these surroundings conditions highly favour- 
able to their existence and multiplication. It is possible that 
although the larger number of such vibrios may exist in the 
saprophytic or harmless state, yet probably pathogenic vigrios 
are more frequently present in such waters than ha’ hitherto 
been suspected. Dr. Sanarelli points out that the saprophytic 
condition of some at least of tbese vibrios is, in all probability, 
due to the mqjification in and attenuation of their biological 
functions evhich residence in such media has produced. Thus 
arrextrefnely virulent vibrio was reduced to a harmless sapro- 
phyte deprived of* its pathogenic properties and power of 
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producing k indol reaction, byebeing kept in boiled Geing 
water for a Ronthewhilst even after three months it had under- ` 
gone no change in its morpholofical condition, In tite same* 
manner that pathogenic organisms may be deprived of their 
virulence, it is conceivalge tha® circumstances may arise under 


which they may recovefftheir toxic character; so far, hqwever, 


bacteriology has beensifiable to establish the correctness of this 
hypothesis, either in tlfe laboratory or in actual experience. 


For seveml years the State of Massachusetts has been 
attempting to exterminate the, Gipsy Moth, and a Bill has 
recently been introduced into the Hous of R€presentatives to. 
appropriate 100,000 dollars to rid the State’ of that troublesome 
insect. The American Naturalist points out, however, that 
the desired end can never be attained by merely hunting the 
moths in trees, hedgerows, and garden patches, d^ its future . 
work, the Gipsy Moth Commission of Massachusetts should 
employ at its head a trained entomologist who. should devote his 
time to finding and introducing some natural enemy to the pest. 
Moths, eggs, larvae, and cocoons will escape the most careful of 
field agents, whereas insect parasites will keep the pest in con- 
tinual check, 


Messrs. T. D. A. COCKERELL AND WALTRR E. COLLINGE | 


have published ‘* A Check-list of the Slugs.” It is a repynt 
from the Comchologist, vol. ii., 1893. The authority for the list 
is the first-named author; Mr. Collinge adds aff appendix and 
notes ; 628 species are recorded with very numerous varieties. 
There would appear to be a very ardent discussion as to the 
respective value of morphological and anatomical characters 
for the due determination of the species and varieties among 
these molluscs; but sureiy here, as elsewhere, the rational method 
would be to employ all such points of difference, whether ex- 
ternal or internal, as may be found constant. 


2 
THe Association for the Promotion of Home and Foreign 
Travel has issued a programme of tours arranged for this winter. | 


THE December number of /usect Life is almost entirely taken 
up with the proceedings of the meeting of the Association of 
Economic Fatomologists, held at Madison in August last. 


Mr. C. MELDRUM, the Diréttor of the Royal Alfred Obser- 
vatory, Mauritius, has issued his report fowthe year 1891, and 
also the results ot meteorological observations made at the 
Observatory during 1892. ° 


$ e 
A PAPER on ‘‘ Technical Education in Glasgowand the West 
of Scotland: a Retrospect anda Prospect ” read before the 
Philosophical Society of Glasgow in November last, by Dr. 
Henry Dyer, has been issued in pamphlet form. It is of interest ` 
to all concerned with matters of technical instruction. 3 


Mr. W. WARDE FOWLER, a disciple ‘of Gilbert White, has . 
put on record his observations of the Marsh Warbler (4cro- 
cephalus palustris) in Oxfordshire and Switzerland, and the 
differences Between it and the Reed Warbler. His paper (issued 
by Simpkin, Marshall, & Co.) will be read with pleasure by all 
lovers of nature. a ® 


THE number just issued of the Journal of the Royal Agri- 
cultural Society (vol: iv. pagt, 4) contains several important 
articles. Mr. Carruthers describes the ‘ Cross-fertilisation of 
Cereals,” and his paperis given adtlitional interest b? means of 
seven good illustrations. ‘‘ Water in Relation to Health and 
Disease ” is treated by Prof. J- Womley Axe, and under the 
title ‘‘Peat and its Products,” Dr. Fream %iwes ah accognt of 
the occurrence and utilisation of peat in various peat-producing 
countries of Europe, ° 


Messrs, BAILLIERE AND SON have regerftly added to the e 
series of works on chemical industries o,volume entitled ‘‘ Le = 
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ocfurrence, properties, metallurgy, “applications, ang alloys of 
copper age fully tredted, The author has Visited the chief 
coppey mines and works in Europe, and his book is a very use- 
ful véstmé of the fundamental pringiple of the copper industry. 
The méinety-six figures inserted in the texQinclude twelve excel- 
lent sections illustrating the molecular str ture of various metals 
and alloys. 


Cuivre,” by M. Paul Weiss in which the s mode of 


THE structure of snow-crystals photographed bydéG. Norden- 
skiöld formed the subject of an article in our last. volume. 
Another important contrfbution to the subject has recently been 
published, namely, Prof. G. Hellmann’s ‘‘ Schneekrystalle”’ 
(Rudolf Miickenberger, Berlin). The work begins with a brief 
history of the study of snow-crystals, illustrated by reproduc- 
tions of the yarious forms observed and drawn by different 
$ ` . 
Observers, from the spikes, crescents, and daggers of Magnus in 
the sixteenth century, to the elaborate and perfectly symmetrica] 
stars designed by Glaisher. But in meteorology as in astronomy, 
photography is rapidly taking the place of the observer ; so much, 
indeed, is this the case that the modern meteorologist and physical 
astronomer views visual observations with more or less sus- 
picion. At any rate, the remarkably fine series of micro- 
photographs of sfow-crystals obtained by Dr. Neuhauss during 
the Winter 1892-3, and reproduced in Prof. Hellmann’s work, 
indicates that eye-observations of their forms are no longer 
necessary, After discussing the structure of snow-crystals, Prof. 
Hellmann proposes a classification into tabular and columnar 
crystals, the former class being subdivided into radiating stars, 
plates, and a combination of the two, and the latter into 
prisms and pyramids. A descriptive bibliography is given, thus 
increasing the value of a work upon a subject of which much 
more can yet be said. 


THE ‘cause ‘of tife violent explosion which usually occurs 
when any considerable quantity of metallic sodium is brought 
in contact with water in a more or less confined space, forms 
the subject of a communication to the Journal fiir praktische 
Chemie, by Prof. Rosenfeld. It has been hitherto supposed to 
be due to the dormation of a quantity of sodium peroxide, by 
the decomposition of which oxygen is liberdted, which mixes 
with fhe hydrogen produced inthe main reaction, thus forming 
an explosive mixture. Prof. Rosenfeld has fully investigated 
the question experimentally. ft was first established that steam 
may with impugit} be passed dver sodium contained ina slightly 
bent iron tube, no explosion ever occurring under these con- 
dittons. This would be- quite compatible with the above 
explanation of the cause of the explosions, for any explosive 
mixjure would be rapidly carried from the seat of the reaction 
by the escaping hydrogen or the excess of water vapour. No 
oxygen, however, was ever detected in the gas thus liberated. 
In all the experiments in which explosion was brought about by 
the action of water, whether in open vessels or in vessels close 
by a water column, it was invariably observed that the sodium 
was blown to powder from the centre outwards—that is to say, 
the seat ‘of the explosion was the interior of the piece of metal 
experimented with. Prof. Rosenfeld comes to the conclusion, 
from the whole of the phenomena observed, that the explosion 
is brought aboat by the sudden Gissociation of a hydride of 
sodium which is formed in thee first stage of the reaction. As 
such a ” compound can only be produced®in an®atmosphere of 
hyd@rogen, the only safe mode of decomposing water by metallic 
sodium is congidere@ to be that preflously mentioned, of passing 
a rapid current of steam ovgr the metal; fof the hydrogen is 
then removed from the sodium as quickly as it is produced, and 
the formation of hydride, and therefore all risk of explosion, is 
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consequently gvoid@d, In order ‘to carry out ts reaction an 
iron crucible is best employed which is capable of being closed 
in a gas-tight manner by meang of an iron plate, which can 
be pressed firmly down against a flange on the edge of the 
crucible by means of a screw threading through a suitably sup- 
Ported nut. Stean I$ own into the body of the crucible con- 
taining the sodium by means of a side tube, and the escaping 
hydrogen is led away by a similar tuBulus wpon the other side. 

If the supply of steam gs arrested the moment hydrogen ceases 
to escape, solid caustic soda is abtained, mixed fn 2 curious 
manner with more or less finely divided iron, probably owing to 
the formation of a quantity of an alloy’ of iron and sodium, 
which is subsequently decomposed with liberation of iro, 

Silver is likewise attacked in a similar manner. The method 
may also be employed to prepare solutions of soda of known 
strength. Thus, if twenty-three grams of sodium are employed, 
and the escaping hydrogen is washed through a little water, an 
exactly normal solution of soda can at once be obtained by dis- 
solving the product in water, Seine! the wash water, and making 
up toa litre. ® 


AN interesting investigation of the amount and nature of the 
gases occluded in the coal derived, from several collieries in the 
Durham coal field has been carried out by Mr. W. McConnell, 
of the Durham College of Science. The colligvies fr$m which 
samples were taken are situate at different pgints along the 
same seam, known in Durham as the Hutton seam.” It is 
bituminous coal used as gas-coal and as steam-coal. The coal 
or coal-dust was placed in an apparatus constructed entirely of ' 
glass, and which was capable of continuous exhaustion while — 
heated in baths to known temperatures varying from 100° to 
180°; the gas previously occluded by the coal was delivered by 
the pump into a receiving gas-holder, and subsequently measured æ 
and analysed. The coals from the Ryhope colliery were found 
to contain as combustible gases considerable quantities of 
occluded free-hydrogen, marsh gas, ethane, and other members 
of the paraffin series of hydrocarbons as far as pentane, More- 
over, a portion of the gas, consisting Chiefly of the higher 
members of the paraffins ang smaller quantities of olefines, is so 
firmly retained that crushing fine power and heating to 180° 
under reduced pressure is insiWficient to reméve it. It is also 
singula that the coal retains a remarkably high proportion of 
free oxygen in the occluded form, eyen after heating to 180°. 
In the case of the Hebbugn colliery, an®tably f'gassy” mine, 
in which frequent ‘f blowers” are met with, the results are 
especially interesting. The ‘‘ blowers” deliver such large 
quantities of gas that some of it isgctually ‘‘ piped” up to the 
bank and burnt under the boilers. by combustible constituent 
of the gas thus utilised is found to be entirely marsh gas. The 
coal itSelf is found to contain a relatively very large volume of 
occluded gas, the combustible constituents being mainly marsh 
gas and ethane; and the* ground coal and coal-dust yield in 
addition considerable quantities of higher members of the” 
paraffin series. From the whole of the results derived from the 
various collieries, there can be no doubt that the coal-dust 
largely owes its sensitiveness to ignition to the denser occluded 
gaseous hydrocarbons which it retains so tenaciously. 


THE additions to the Zoological Society’s Gardens diting the 
past week include a Leopard (Felis pardus, 8, black variety), 
from India, presented by the Duke of Newcastle; a Her- 
ring Gull {Zarus argentatus) from Jersey, presented by Mr. 
John Stanton; an Alligator (Alligator mississippiensis) from 
the Mississippi, presented by Mr. C, Knox Shaw; agDiamond 
Snake (Morelia spilotes) from Australia, presented by Com- 
mander A. Burgess, R.N.R.; a Diamond Snæke eee 
spilotes) from Australia, purchased. 
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OUR ASTRONOMICAL COLUMN. , 


PRIZES AT THE PARIS ACADEYY.—-Among the numerous 
[Sizes Presented by the Paris Academy (Comptes Rendus, No. 
25, Dec. 18), those devoted to the science of astronomy were 
as follows :—M. Sch@hof, the Lalande Prize, for his magni- 
ficent researches on comets ; Dr. Berberich® the*Valz Prize, for 
his well-known connection with the calculations of cometary and 
(minor) planetary orbits; and®Prof. Langley, the Janssen Prize, 
for the work he has done relating to the distaibution of the heat 
in the normal sogar spectrum, and to the influence exerted on 
- this distribution by both the solar and terrestrial atmospheres. 
Among the general prizes we notite that the Arago medal has 
been awarded to two American astgonomers, Profs. Asaph Hall 
and Barnard. The former receives this medal as he was the 
discoverer of the two satellites of Mars, although on a former 
occasion he was the recipient of the Lalande prize for the same 
reason. The latter, it is needless to say, owes this honour to 
the fine use he made of the great 36-inch telescope of the Lick 
Observatory, in searching out the fifth, or, as it should be named, 
the first satellite of Jupiter. 


THE TAIL oF Comet Brooks (c 1893).—Last week, under 
this heading, we referred to Prof Barnards remark that the fall 
of this comet had encountered some outside or obstructive 
medium. It is interesting, in the face of this, to look at the 
drawings of the great comet of g882, and to notice the frag- 
ments ànd their relative positions and forms, With the draw- 
ing before us Youngs ‘‘ Astronomy,” 1888, p. 427) the follow- 
ing description is given :—‘‘ Besides this” (referring to that 
curious phapomenontalled the sieath)} ‘at different times, three or 
fourirregularshredsof cometary matter were detected by Schmidt, 
of Athens, and other observers, accompanying the comet at a 
distance of three or four degrees when first seen, but gradually 
receding from it, and at the same time growing fainter. Possibly 
they may have been fragments of the tail which belonged to the 
comet before passing perihelion, or of the matter repelled from 
the comet when near perihelion. Since the comet, in passing 
thesperihelion, changed the direction of its motion by nearly 
180° in less than three hours, it was, of course, physically im- 
possible that the tail it had before the perihelion passage could 
have made the circuit of the sun in that time. . . . Visible or 
invisible, the pgrticles of the old train must have kept on their 
way under the combined,action of the sun’s gravitation and 
repulsion. . . .” Would not a more simple explanation in 
this case be that these fragments werg the result of collisions 
near perihelion passage, fordhere most @Mlainly we should ex- 
pect to be in the préence of meteoftic matter in abundance, 
and these travelling at high speed ? 


THE PLANET VENUS.--This planet, which forms such a bril- 
liagt object in the evening sky, will during this month become 
brighter, reaching its maximum brilliar&y on the roth of 
January. Foy observets in northern latitudes itg position is 
becoming more favourable for observation, owing to its move- 
ment northward in declination. A conjunction with the moon 
takes place on the roth of Janeth, so that about the day before 
and after that date these two bodies will form a striking 
pair, ; @ 


GEOGRAPHICAL NOTES. 


Wir the first of January the weekly South German 
geographical paper, Das Auslaga, edited by Dr. Sigimund 
Giinther, of Munich, and established as long ago as 1827, comes 
to an end, having sunk its identity by amalgamating with 
Globus, which for thirty-two years has been its North German 
contemporary and rival. G/obus will continue to be published, 
with numerous illustrations, as heretofore, and with the 
additional attraction of Roman type being substituted for the 
old German character. It is somewhat remarkable that weekly 
papers of this kind, entirely devoted to geography and travel 
with no political purpose, should be so thoroughly established in 
Germany and France, while no successful attempt has ever been 
made in an English-speaking country to start a similar 


publication. * e ° 


THE Russian geplogist, W. A. Obrugheff, who started in the 
early part of 1893 for a journey into the little known region of 
Ordos,, lying in the great bend of the Hoang-ho, has (says 
Globus) been able to make many new observations, Leaving 
Tai-Yuen-fu, the farthest point reached by Richthofen in this 
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direction, on wer and crossing the Hoen8-ho on the ice 


on the 28th, he selected the rout® to Ning-hsia, across@ the 
south-western edge of Ordos, as the least known, with the iw 
tention of proceeding to stydy the mountains of Alashan and 
ge left bank of the Hoangffo, up to the Nan-shan range. On 

is way Obrucheff was ab to throw some light on the ħills 
between the plateau of Sfian-si and Kansu, and the plain of 
Ordos, which he found fo be only the denuded edge of the 
plateau, and in no sense a range. The portion ofeOrdos which 
he intended to goss is a blank on all maps, and the whole dis- 
trict in the great bend of the Hoang-ho north of the Great Wall 
is practically unknown territory, d e 


THE last number of the Verhandlungen of the Berlin 
Geographical Society contains a short note on a journey to 
Hadramaut undertaken last year by a German explorer named 
Hirsch, whose experience gives some clue to the difficulties now 
being encountered by Mr. and Mrs. Bent. At the owtset Herr 
Hirsch met with opposition from the British Resident at Aden, 
but overcoming this he reached Makalla and started for the 
interior, with two camels and a small party, on July 1. He 
ascended the Wadi Howere to the great plateau, and crossed 
the watershed at an ®levation exceeding 6,000 feet. From the 
barren plateau Hirsch descended to the fruitful and populous 
Hadramaut valley, several of the towns of which were visited. 
At Terim he was very badly received, subjected to insults, and 
compelled to leave at very short notice, returningeto Makalla 
through the scarcely known Wadis Bin Ali and Odym. Alto-e 
gether the journey in the interior only lasted forty days, but 
observations of considerable value were made, whieh are now 
being prepared for publication. 


A REMARKABLE discovery has been announced by the 
Austrian Institute for Historical Research, in the form of acopy 


a 


of a map by Columbus, drawn on a letter written from Jamaica _ 


in July, 1503. This, although only a rough pen-and-ink sketch, 
shows exactly the opinion of Columbus himself as to the part of 
the world he had reached, which he believed to be the east 
coast of Asia. The original map, drawn by Columbus and his 
brother Bartholomew, was presented to Frate Hieronymo, who 
gave the map and a description to Alexander Strozzi, a noted 
collector of early voyages. He is supposed to have copied the 
original map on the margin of the letter of Columbus, which he 
had bound in a volume with other documents, and this volume 
is now in the National Library at Florence, where the existence 
of the map was discovered by Dr. R. v. Wieser, the Professor 
of Geography at Innsbruck. ; ° 
a 


NEW FRENCH LAW FOR THE PREVENTION 
OF FOREST FIRES), R 


THE wooded tract of country comprising the hill ranges of 
Les Maures and l'Esterel in the departments of Le Var and 
Les Alpes maritimes, in the south-east of France, has beenannually 
ravaged by forest fires from time immemorial. It is stocked 
with conifers, Pinus Halepensits, and P. Pinaster ; the cork oak, 
and the pubescent variety of Quercus sessiliflora, and there is a 
dense undergrowth of Erica arborea, the roots of which are 
used for briar (4rzyére) pipes, also of Erica scoparia, lavender, 
junipgr, broom, dwarf palms, wild olive, and Arbutus, &c. 
During the months of June, July, August, and September, the 
drought, high t€mperature, and the violent wzistra/ wind which 
prevail, increase the danger from forest fires and their severity. 
Owing to the great destruction of property whigh these fires 
cause, alaw was enacted in 1870, to be in force for twenty years, 
and has given excellent results, the frequency and extent of 
forest fires in the region having diminished by half during the 
period 1870-90. This law was renewed up to the présent time, 
in order to allow Government to drawup a permanent law on 
the subject. The Mgnister ef Agriculture accordingly drafted a 
bill, which, after consideration by a Committee of the Chamber 
of Deputies, and some unimportagt amend Ments, was passed by 
the legislature, and received the consent of the Presiden? of the 
Republic, as a law, on August 19, 1893. e 
The principal clauses of the Act deal with methods of preven- 
tion and extinction of fires: thus the first clause prohibits, 
during the dangerous season above mentioned »oll*fres in forests 
+ 


“1 The text of this Law is given in the Reve deg faux ct Foréts, vol 
xix. part 28, for September 25, 1893. - 
e bd e 
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ge kept clear.at the expense of the railway companies. 





or shrubby wastedands, or within a distange of J metres from 
their®boundaries. The perféd during which these fires were 
declared illegal by the former Act of 1870, was fixed annually 
by the prefects, but experience haęą shown that it can now be 
fixed once for all by the law. “As ex§eptions to this law, Claus 

2 also authorises the prefects to allow(gharcoal-makers and other 


woodmen to light fires at their ow gisk, in case of damage - 


arising, and subject to certain rules måde by the prefects. 

Among thafires prohibited during the close season is the so- 
called petit few, by which strips of undergrewth were care- 
fully burned every six or seven years in the cork forests, to save 
the valuable @ork oak trees from more dangerous uncontrolled. 
fires. This system costs only 3s. 6d. an acre, as compared with 
£4 an acre for uprooting the dangerous undergrowth. It ise 
evidently more hurtful to the forest than the otger method, as 
the fire occasionally gets out of control, and, in any case, the 
burning diminishes the fertility of the soil, 

The ninth clause directs that all landed proprietors, whose 
land has not been entirely cleared of all woody growth, may be 
compelled by an adjoining proprietor to keep a strip of land 
between the two estates entirely free from shrubs or conifers. 
The breadth of this strip will vary, according to circumstances, 
between 20 and 50 metres. 

It is further enacted in Clause rr that similar bare strips 20 
metres broad shall be kept up along all lines of railway through 
a wooded area, and that these strips in adj ining property shall 
As it 
may not always be necessary to keep up these fire lines along 
the railways, a committee, consisting of a departmental 
councillor (conseiller général), a forest officer, and a railway 
engineer, shall decide when they may be omitted. All pro- 
prietors, whose woods are cut down in clearing these strips, 
are to obtain indemnities. This is a new provision, and called 
for owing to the extension of railways, © The Act looks to the 
future in a clause exempting railway companies from this 
liability if they should use electric motors, or other inventions 
which cannot cause a forest fire. 

In‘case any fire should break out, and it may appear advis- 
able to light a counter fire, the two fires meeting and extinguish- 
ing one another for want of inflammable material, the local 
mayor, or his deputy, or failing these the most senior forest 
officer present, is to take charge of all measures to extinguish 
the fire, and no indemnity arises for woods burned under such 
circumstances. As in India, it is found in the south-east of 
France that fire is frequently caused by sportsmen, or poachers 
during th@ dry season, and the prefect is therefore authorised to 
delay the commencement @f the shooting season until the 
commencement of the rains, which generally happens before 
the end of Sepfember. 

_As it is found that the construction of a network of, roads 
greatly facilitates fire protection, by giving more value to forest 
produce, and rendering ft possible to transport the material 
cleared from fire lines, and as roads serve as lines from which 
counter fires may be started, the State offers asubvention of 3000 
francs per kilometre (£200 per mile) for roads-constructed in 
the district, up to a total outlay of 600,000 francs ( £24,000}. 

. It appears that since 1870, 479,000 francs (£19,160) have 
been spent by the State on new roads in the State forests of the 
Esterel. The penalties attached to the breach of the first clause 
of this law are one to five days’ imprisonment, or fine of 20 to 
500 francs, and both fine and imprisonment can be inflicted, so 
that magistrates can make the penalty proportional to the 
gravity of the offence, and all police, forest guards, whether 
belonging to the State or to private properties, are directed to 
carry owt the law by reporting offences, their written statements 
being received as evidence in cases which may arise. If the 
railway companies do not clear the fire lines along the railways, 
these lines will be cleared ,at their expense by the French 
Forest Department. 

„Although much land which might otherwise be planted is 
wasted in England owing to heatMer fires, and not only is a 
large area of pine forest destroyed annually by fire, but also the 
increase of destructi® pine begiles is thus greatly favoured, there 
ielittle Popeeof*our Legislature interfering ; but the matter is more 
serious in North Amgrica, and along the Northern Pacific 
Railway about 1000 miles of treeless country exists, where the 
forests have been destroyed by fires, whilst the immensely valu- 


1 Vide “A. Fores? Towr in Provence and the Cevennes,” by Colonel 


e Bailey, R.E., in Tragsactions of the Botanical Society of Edinburgh, vol. 
xvi, part 3, 1886. ‘ 
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able pitch-pine forests of the Southern States are rapidly dis- 
appearfng from the same cause. 

Matters have been deal with in British. India muck mo 
prudently, «and regulations against forest fires have been enacted 
for the last twenty years at least in all tye provinces under our 
control, and aésO tm a certain extent within the native States., 
As a result of these regulations, and the careful management of 
the Indian Forest Department, @3,144 square miles of State 
forest in India wgre protected from fire in 1891 at a cost of 
Q rupees per square mile, and this in addition ato large areas of 
evergreen forest where no darfver from forest fires exists, 

` . W. R. FISHER.. 





PRIZE SUBJECTS OF THE PARIS ACADEMY 
OF SCIENCES.: 


THE following are the subjects for which prizes will be 


awarded by the Paris Academy in the years 1894, 1895). 
1896, and 1898 :— 


1894. Grand Priz for Mathematical Sctences—The develop- 
men, of an importang point in connection with the deformation 
of surfaces. Priz Bordin—The study of problems in analytical 
mechanics admitting of algebraic integrals with regard to velo- 
c ties, and especially quadratic integrals, Zriz Francoeur— 
Discoveries or yseful works n the progress of pure and, applied 
mathematical sciences. riz FPoncelet—‘To the author of the 
most useful work on the progress of pure and applied mathe- 
matical sciences, Æxiraorainary Prize of six, thousand 
fraucs—For any work tending to increase the efficacy of 
French naval forces. Pris Montyon—Mechanics. Priz 
Plaumey—To the author of an improvement of steam engines 
or any other invention which promotes the advance of steam 
navigation. yis Dalmont—To the engineer of bridges and 
highways who presents the best work to the Academy. riz 
Lalande—Astronomy. Priz Damotseau—Improvement of the 
method of calculating the perturbations of minor planets sg, as 
to give their positions within a few minutes of arc for an interval 
ol ifty years; also the constrifction of tables which allow the 
principal parts of the perturbations to be rapidly determined. 
Priz Vailz—Astronomy. Priz fanssen—Astronomical physics. 
Priz Montyon—Statistics. Priz Fecker—Organic chemistry. 
Priz Vaillant—Study of the physica? and chemical causes de- 
termining the existence of rotatory power in transparent bodies, 
especially from the ex@\rimental pgint of view. riz Desma- 
ziéres—To the author of he most useful werk on all or part of the 
cryptogams. riz MomM@agnue—To th®“authors of important 
w@rks having for theif subject the anatomy, physiology, develop- 
ment, or description of the lower cryptogams. Priz Thore 
Awarded alternately to wor®s @n the cellular cryptoga®s 
of Europe, and tō researches on the habits or anatomy 
of a spegies of European insect. Priz Savigny—To 
young zoological explorers. Friz da Gama Machado— 
On the coloured parts ofgthe integumentary system of 
animals, and on the fertilising “matter of living things, Priz 
Moniyon—Medicine: and surgery. Priz Breant—For a means 
@ curing Asiatic cholera. Pris Godard-»eThe anatomy, 
physiology, and pathology of genito-urinaty organs. Priz 
Parkin—Researches on the curajjve effects of carbon in its 
various forms, and more especially in the gaseous form of carbon 
dioxide, in cholera, different kinds of fever, and other ailménts. 
Priz Barbier—-For a useful discovery in surgery, medicine, 
pharmacy, or botany in’ corfhection with the art of healing. 
Priz Lallemand—For the recompensation or encouragement of 
works relating to the nervous system, accepting the widest 
meaning of these words. riz Bellion—To the writers of 
works or discoverers of facts of special importance to the health 
of human beings or the improvement of mankind. riz Mège 
—For the completion of Dr. Mége’s essay on the causes that 
have retarded or favoured the progress of medicine. Pris 
eVontyon—Experimental physiology. riz Pourat—On the 
influence exercised by the pancreas and suprarenal capsules 
on the nervous system, and reciprocally, on the influence 
that the nervous system exercises on these glands, studied 
espefially from a physiological point of view. riz 
Gay—The study of ¢ubterranean waters; their origin, 
direction, the. strata they traverse, theire composition, 
and the animal and vegetable life that liv® inethem, 
Priz Montyon—Unhealthy occupations, riz Cuvier-—~For 
the most remarkable work on the anima) kingdom, or on 


. 


JANUARY 4, 1894} 
PO ee eg Sa è : 


geology. Pris Trémont—To the savant, artist, or mechanic 
requiring assistance to attain an object of use or berfefit to 
prance. Pris Gegner—For the d&sistance of the savant dis- 
tinguished for his contributions to the positive sciences. Priz 
Delalande-Guérineau-gTo the young French explorer, or the 
man of science, who shall have rendered the gfegtest service to 
France or science. Priz Jerome Ponti—To the author of 
scientific work of which theecontinuation or development is 
important to science. riz Tchihatchen—To the naturalist 
of any nationality who shall have pursued explorations in the 
Asiatic continent or neighbouriag islands, having for their 
object the advancement of any bwanch of natural, physical, or 
mathematical science. Priz Houllevigue—Awarded in rotation 
by the Academy of Sciences, and by the Academy of Fine Arts, 
Priz Cahours—¥For the encouragement of young workers known 
for their interesting re-earches, and more especially for 
researches In chemistry. Priz Alberto-Lévy—For a means of 
preventing or curing diphtheria. Pris Laplace—To the head 
student of the Ecole Polytechnique. : 

1895. For the improvement of the theory of the relation 
between the flywheel and the regulator. Priz Gay—Fora study 
of the régimé of rain and snow over the whole surface of the 
earth. riz L. La Case—To the author® of the he-t werk on 
physics, chemistry, and physiology. tz Delesse—To the 
author of a work dealing with geology or mineralogy. Priz 
Lordin—For the memoir that adds most to the knowledge of 
natural history (zoology, botany, or geology) df Tonkin or one 
of the French*posse#sions in Central Africa. Grand Pris des 
Sciences Physiques- For the work that contributes must to the 
advancem@nt o! French paleontology by dealing in a thorough 
manner with the vertebrata of the coal measures, and those of 
the secondary epoch, and comparing them with existing types. 
Pris Chausstér—For important works in legal or in practical 
medicine. Priz Petit d’Ormoy—Pure and applied mathematics 
or natural science. Pris Leconte—To be awarded (1) to the 
authors of new and important discoveries in mathematics, 
physics, chemistry, natural history, or medical sciences ; {2} to 
th® authors of new applications in these sciences. Pris Gaston 
Planté—To the French authoy of a discovery, invention, or 
important work in the domain of electricity. - 

1896, Pris Yanssen—Astronomical physics. Pris Serres— 
On general embryology, applied as far as possible to physiology 
and medicine, Priz Jean Renaud-—For the best work 
published during the preceding five years. 

1898. Priz Damoisean -For a devgopment of the theory 
of the pertursations of HPperion, thg satellite of Saturn dis- 
covered simultaneousfeby Bond and #assell in 1848, principally 
taking into account the action of "Titan. Also to compare 
observation with theory, and thence deduce the mass of Titan. 








SCfENCE IN THE MAGAZINES. 


ROF, J. W. JUDD contributes to the Fortnightly an article 
on “ The Chemical Actief of Marine Organisms,” dealing 
with the nature of the ocean-floor, and showing that the opera- 
tions going on there are similar to those described by Darugn 
in his work on wegetable mould and earthworms. Prof. Judd 
favours the organic view of the origin of manganese nodules, 
and believes that the chdħical theoryeis improvable. He 
Says :— 

‘“ All the facts collected by the deep-sea exploring expedi- 
tions point to the conclusion that accumulation of material is 
going on with the most extreme slowness at these abysmal 
depths where the manganese nodules are found in greatest 
abundance, and it may well be that these slowly accumulating 
muds have been passed through the bodies of marine worms or 
other organfsms an almost infinite number of times. At each 
passage of the clay through the organism a small addition of. 
manganese and iron oxides would be made to the mass by the’ 
action of the living structure on the sea water, and thus in the 
course of time these oxides might be sufficien'ly concentrated 
to. build up, by concretionary action, the remarkable nodules on 
the ocean-bed, 

tt Such action would be in cofiplete analogy with precesses 
going on both jn fresh and salt water, by which calcareous, 
silicious, phasphatic, and ferruginous deposits are being every- 
wherg formed in the waters of the ocean, while all theories of 
the direct separation gf the manganese and rarer metals from 
their state of excessively dilute solution in sea-water by chemical 
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reactions appir to me to be beset with the greatest difficulty. 
All the observations fhat have beergmade in recent years ypon 


i waters of the sea fhey 
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the deposits of the ocean- floor point to one conclusion, namely, 
that where materials have opce passed into a state of solution 1 
onèy be separated from it in the 
pen ocean by the wonde ful action of hving organisms.” . _ 
Prof. Buechner discusfes ‘‘The Origin of Mankind,” his 
article being more or I@ss a review of a pamphlet by Ahel 
Hovelacque, entitled ‘Les débuts de Phumanité,” in which 
the results derived from archzological researches are compared 
with the obServations of travellers as to the lowest types of the 
human family that can exist. Captain Ggmbier, R.N., writes 
on ‘‘ The True Discovery of America.” He shows that Jean 






»Cousin, a sea-captain of Dieppe, discovered the River Amazon 


in 1488, that is, four years befure Columbus discovered San 
Salvador. THere is clear evidence that Cousin was thoroughly 
conversant with all that was known of geography, hydrography, 
and nautical astronomy in his day, and that he sailed up the 
Maragnon, which was his name for the River Amazon as he 
heard it from the natives. On board Cousin’s ship, as second 
in command, was a man named Vincent Pincon, and 
Captain Gambier’s contention is that this Pincon was the same 
man as the Vincent Pinon who is known to have commanded 
one of the ships under Columbus. The Pinçon that sailed 
with Cousin was tried by court-martial for insubordination when 
the ship returned to Dieppe, and was condemned to perpetual 
banishment from the soil of France. He went & Genoa, and 
from there to Palos, in Andalusia, where his two brothers 
carried on- the business of shipowners and traders, making 
occasional voyages themselves. It is not too mudh to suppose 
that Columbus met the Pincons, and was indebted to them for 
information about Cousin’s voyage. Jealousy and human self- 
interest will explain why Cousin’s name was carefully omitted 
from all writings referring to the discovery that was afterwards 
made by Columbus and the three Pinçons who accompanied 
him on the celebrated voyage. 

In addition to these articles, the Foréuzght/y contains one in 
which. Dr. Thin comments upon the most important points 
brought out in the Report of the Leprosy Commission in 
India. a 

The New Review, which appears for the first time this month 
as an illustrated review, contains an article on the late Prof. 
Tyndall, by Mr. P. Chalmers Mitchell. Sir William Flower 
contrinutes to Good Words an excellent description of the 
structure and action of ‘‘ Birds’ Wings.” ‘*The Vanishing 
Moose and their Extermination in the Adirondacks ” ¿às the title 
of a well-illustrated article by Mr. Madisson Grant in the 
Century. Mr. Grant says that the last moose in New Yoyk 
State was killed on the east inlet of Raquette Lake, in the 
autumn of 1861. In the Century also is related the circum- 
stances that led to the first employment of chloroform, in 1847, 
by Sir James Simpson, the scribe ebeing his daughter, Miss 
E. B. Simpson. Since chloroform may soon be su erseded by 
some newer anesthetic, it is well that the events which estab- 
lished it as the great alleviator of animal suffering have® 
been recorded. Other magazines received by us are the 
Humanitarian, which reprints the address on ‘‘ Biology, 


‘and Ethics,” recently delivered by Sir James Crichlon Browne 
at Sheffield, Scribner, the Natzonal Review, Contemporary, e 


the Modern Review, and Lengman's, but none of these contain 
any articles of scientific interest. 





THE RISE OF THE MAMMALIA IN 
NORTH AMERICA. ` e 


I. 


[N a remarkable address delivered before the Zoological sec- 

tion of the American AssO@lation for the Advancement of 
Science, at the Madisun mesting, in August, Prof, H, F. 
Osborn gave an agcount @f the recent achievements of “expl6ra- 
tion and research in connection with the rise of the mammalia 
in North America, and suggested the lines along which further 
advances were desirable, The fength of the ad@regs puecludeg its 
complete publication‘here, but the most important features will 
be found in the following extracts. pong the omitted por- 
tions are sections dealing with the origin and evolution of 


Trituberculism, the succession of the Perissodactyls, and that e 


of the Artiodactyls and the relation ofehe Ancyclopoda (Cope) 


to the law of correlation. _2@ 
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Twenty year? ago an eja opened in*he y aa palæ- 


ontélogy of Europe and America. Partly inspired by the 
Odontographie of Rittimeyer, Kowalevsky completed and pub- 
lished in 1873 his four remagkabR& memoirs upon the hoofed 
fhammals. He wrote these four hidred and fifty quarto pag@ 
in three languages not his own, in Brench upon Anchitherium 
and the ancestry of the horses, in¥¥nglish upon the Hyopo- 
tamid@, in German upon Gelocus, Anthracothertum and Ente- 
lodon, including the first attempt at an arrangement of a great 
group of mammals upon the basis of the desce@t theory. These 
memoirs swept aside all the dry traditional fossil lore of Europe ; 
they breathed the nêw spirit of Darwin, to whom the chief one 
was dedicated, making principles of descent of more importance 
than new genera and species. Kowalevsky thus summed up thé 
contemporary palzeontology : ° 

‘t Atter the splendid osteological investigations of Cuvier had 
revealed gto science a glimpse of a new mammalian world of 
wonderful richness, his successors have been bent rather upon 
multiplying the diversity of thjs extinct creation, than on dili- 
gently studying the organisation of the fossil forms that succes- 
sively turned up through the zeal of amateurs and collectors. . .. 
With the exception of England (referring to Owen, Huxley, 
Falconer, and others), where the study of fossil mammalia was 
founded on a sound basis, and some glorious exceptions on the 
Continent (referring to Riitimeyer, Gaudry, Fraas, Milne- 
Edwards), we have very few good palzontological memoirs in 


ewhich the osteology of extinct mammals has been treated with 


sufficient detail and discrimination ; and things have come to 
such a pase, that we know far better the osteology of South 
American, Australian, and Asiatic genera of fossil mammals 
than of those found in Europe.” 

At the same time, between 1871 and 1873, the pioneers of 
American palzeontology, Leidy, Marsh, and Cope, began the 
exploration of our ancient lake basins rich in life. The first ten 
years of their work not only revolutionised our ideas of mam- 
malian descent, but brought together the data for the generalis- 
ations of the second decade; for Marsh’s demonstration of the 
laws of brain evolution in relation to survival ; for Cope’s proof 
of ungulate dergvation from types with the simple foot resting 
upon the sole, and with the ancestral conic or bunodont molar 
tooth ; and finally for Cope’s demonstration of the tritubercular 
molar as the central type in all the mammalia. These four 
generalisations furnishéd a new working basis for morphology 
and phylogeny. 

In these twenty years, thanks to energetic field work, we 
have accumulated vast materials for the history of the rise of 
the mammalia, enough for fen students where there is one, 
and the questiogs arise: How shall we take best advantage 
of it? What method? shall we adopt? In this address, besides 
bringing before you the more recent achievements of explora- 
tion and research, I will,try to illustrate the advances already 
made in lifes of thought, observation and system in palæon- 
tology, and indicate other advances which seem to me still de- 
sirable. In the problem of how to think and work mast effec- 
tively, and with most permanent results, all the sciences meet 
on common ground. 

It is to the renown of the veteran Riitimeyer and of Kowa- 
levsky, whose death we have to deplore, that, while their main 
inductions suffer by American discoveries, their methods of 
thought have not been displaced. It matters little that their 
theory that ungulate molars sprang from lophodont or crested 
forms, has been disproved ; that Kowalevsky’s tables of descent 
are full of errors; that his main generalisation as to the per- 
sistence of adaptive and extinction of inadaptive foot types 
does no®hold good ; that the horses and Anchitherium spring 
not from Paleotherium as he supposed, but from Pachynolophus 


and Hyracotherium, types which he carefully studied and yet 


omitted fram the horse line bæt is the right system of thought 
which is most essential to progress ; better’in the end wrong 
results Such as the above, reached by the right method, than 
right results reached haphazard by'a vici8us method. If a 


student asked me hgw to study paleontology, I could do no 


better than diregt him to the Wersuch einer natürlichen Classi- 
fifution der fossilen Hufthiere, out of Qate in its facts, thor- 
oughly modern in its approach to ancient nature. This work 
is a model union of fhe detailed study of form and function 
with theory and the working hypothesis. It regards the fossil 
not as a petrified skelefon, but as moving „and feeding; every 
joint and facet has g meaning, each cusp a certain significance. 
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perfeetion and adaptiveness of different types into relation with 
environment, the change ogherbage, the introduction of grasses. 
In this connection it speculates upon the causes of tfie rife, 
spread and extiuction of each animal group. In other words the 
fossil quadrupeals are treated déologica@y—so far as is possible 
in the obscurity of the past. From ‘such models and from our 
own experience we learn to, abandon such traditions in 
the use of the tools of science as mere methods of description 
and classificatior@ and to regard priority only in the matter of 
nomenclature. è ad 

To illustrate some of these modern methods, let us first‘ 
look at the evolution of the teeth in the rise of the 
mammalia. The teeth andgthe feet are the foci of mammalian 
evolution, the only direct points of contact with food afd the 
earth. Their combined use in phylogeny has increased in in- 
terest, because their evalution has proved to be wholly indepen- 
dent. We recall Cuvier’s famous claim, of which Balzac said at 
the time: “* Rebuilt like Cadmus, cities from a tooth.” 

No generalisation has been more th8roughly routed than that 
of a necessary law of correlation between tooth and foot structure. 
Besides the orthodox clawed carnivores and hoofed pachyderms 
of thg great Frenchgnatomist, we have discovered hoofed carni- 
vores such as Mesonyx, and clawed pachyderms such as Chali- 
cotherium. Even the apparently lasting barriers of correlation, 
which Owen raised between the even and odd-toed ungulates, 
have broken down by Ameghino’s discovery of a Litoptern odd- 
toed horse with an even-toed type of astgagalus. Not only is 
there no correlation of typé, but none in the rate of evolution. 
Hipparion, the most progressive horse m#tooth-strgcture, pro- 
bably owed its extinction to its conservative preservation of its 
ancestral three toes. For these reasons the teeth and feet, 
owing to the frequent parallels of adaptation, may wholly mis- 
lead us if taken alone ; while, if considered together, they give 
us a sure key ; for no case of exact parallelism in both teeth 
and feet between two unrelated types has yet been found, or is 
likely to be. This, I believe, is the one lesson of later work 
which reverts to older methods ; we should not base either classi- 
fication or descent upon the teeth or feet alone. Every additional 
character diminishes the chanc€s of error. 








Lower Mesozote FPro-mammualia, 


With the. exception of the triassic 7; heriodesmus Sf Seeley, 
no mammal is known by its limbs or skeleton until we reach 
the basal Eocene ; in studying the first steps in the rise of the 
mammalia, we are th€Xpracticallyafriven to the teeth and jaws 
alone. In these straits\of the fossil-hynter, embryology has 
lately come to our aid, 

“Assuming their remote reptilian origin, agreeing with Baur 
and Kiikenthal that the theriomorph reptiles were parallel with 
rather than ancestrg] to the manemals, and therefore placing 
before both groups the hypothetical Sazvo-mammals in or 
below the Permian, we come to the old question Which Huxley 
discussed in his famous anniversary address: ‘‘ Was there a 
succession between Monotrenws, Marsupials, and Placentals, or 
a parallel development from a common pro-mammalian type?” 
Then we look to the newer questions : ‘‘ When were the Edén- 
t&tes and Cetaceans given off?” ° 

Modern tooth science springs first from the recent demon- 
stration of Riitimeyer’s hypothes@ of 1869, that the teeth of 
all the mammals centre around a single reptile-derived type. 
With a'single exception, which I believe can be disposed of, 
various stages ‘of trituberculism or a three-cusped condition 
have become the standard for the teeth, as pentadactyly has 
long been for the feet, except that this is developed within 
the mammalian stem, while our five fingers are a reptilian 
legacy. Second, it springs from the recent thorough explora- 
tion of the youngest jaws for evidences as to ¢he primitive 
form and succession of the teeth. This also supports the 
reptile theory of tooth descent by proving, what has been in 
considerable doubt, that the Pro-mammalia had a multiple suc- 
@essiog of teeth like the reptiles, and that even some of the 
modern mammals retain dim traces of four series of teeth. 

The brilliant discoveries of Kükenthal, Leche, and Röse 
begin to show how in varioug ways the mammal#early modified 
the régular succession of all the teeth by suppression of parts 
of the multiple series. ‘Phis is the first thing fo consider. The 
next is how heterodontism arose, how the rows*of conic teeth 
were specialised in different parts of the jaw for three dt four 
functions. As a certain number of teetlf took up each function, 


Rising to the philosgphy of the matter, it brings the mechanical ; the question arises whether their number or dental formula was 
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ever the sam@ jn all tHe mammals, for we know it is “very dif- 
ferent now. After the teeth were thus divided, some fanctions 
became more important than otleers, and established a mo- 
flopolf, causing fitst a marked difference in the relative develop- 
ment of the series, which we may express in a dental curve, 
. resulting finally in a®loss of certain teeth dy the meantime 
“began the special evolftion of the form of the back teeth, or 
molars. Was this alike.in aj] mammals; was it tritubercular ? 
It is surprising how many problems of early relationship are at 


stake in the discuSsion of these simple proc&ses. 
2 


a. eo, Aad a 
Primitive Diphyodontisin, 


What does succession really consist in? It now appears that 
Baume was right in denying that éhe first tooth is the mother 
of the second ; for the teeth of the lower®as well as the upper 
series spring from the common epithelial dental fold (Schmelz. 
leiste) which dips down from the surface and extends the 
whole length of the jaw; at intervals it buds off the dental 
caps (Schmelzkeim) of the first series; after these are separated 
off, the dental fold sinks and buds off the dental caps of 
the second series, always below and inside the first; thus the 
fold isthe mother and the caps are sisters, twins, or triplets, 
according to the number of the series, Iwall young mag uals, 
including the traditional monophyodont Cetaceans and Eden- 
tates, and excepting only the still unexplored Monotreme 
embryos, traces of two series of teeth have been found. Both 
Leche*and Röse have detected evidence thatethe dental fold 
sometimes buds off parts of a third series, thus explaining. the 
occasional reversion of supernumerary teeth on the inner side 
of the secgnd serie®, and Leche has seen traces of budding 
preceding the first series—thus giving us vestiges of four suc- 
cessions ! 

All our perplexities as to the relations of the milk and 
permanent teeth, and the ingenious but mistaken hypotheses ot 
Baume, Flower, Wortman, and Cope have sprung from our want 
of evidence of the regular and complete ‘diphyodontism of the 
stem mammals. The solution isin brief that the ‘‘milk teeth” 
andthe ‘‘ true molars” are descended from the first series, while 
the second series is represented by the ‘‘ permanent incisors, 
canines, and pre-molars ” and rudiments of dental caps beneath 
the true molars. The mammals early began to diverge from 
this primitive diphyodontism in many ways ; apparently adapt- 
ing the first and second series, respectively, to their infant and 
mature feeding habits ; losing parts or all of one series or the 
other, and in some cases pushing teeth gf the second series in 
among the first ; this intero@ation has foten a most confusing 
factor to us. nd 7 

In the Marsupials (Kiikenthal) alMost the entire first serjes 
became permanent; thus from the Jurassic period to the 
present time only a solitary foprth premolar of the second 
series has pushed out its tlder-sister tapth, and Röse has 
observed that an -oute upper-incisor also pushes up from the 
second series§ the remainder of the second series*still persist 
as rudimental dental caps beneath the first, even beneath the 
first and second molars! TheyeMre wide variations among the 
Placentals ; thus in the lowest existing forms, the Insectivora, 
Leche finds that in the Shrew (Sorex) the second series is sup; 
pressed entirely§ while in the Hedgehog (Erinaceus) of the 
twelve permanent teeth in the anterior part of the jaws five 
belong to the first series anal seven to the second. We thus 
meet with the paradox, that among the “‘ primitive” Marsupials 
and Insectivores the regular reptilian succession was early inter- 
rupted, while in all the “ higher", mammals the reptilian suc- 
cession of two series was retained in the anterior part of the 
jaw. Beneath the posterior highly-spectalised molar teeth of 
both Marsupials and Placentals, the second teeth were early 
suppressed, although in the Edentates, which also originally 
had specialised molars, there is a typical succession of seven 
teeth behind the canine. These discoveries prove that the 
whale teeth, like their paddles, have acquired a secondary 
adaptive resemblance to those of the Icthyosaurs. How did 
the single and simple teeth of the Edentates and Cetageans 
develop? Clearly by retrogression. As Leche points out in 
the aquatic Carnivora, in which th first seriesare degenerating, 
the single-seri@s condition (monowhyodontism) advances, step 
by step with retrogressive simplification of the tooth form 
{homodontism); thus in the true seals, the eared seals and the 
walruses, asie permanent teeth become simpler, the milk 
teeth Wecome smaller. The Edentates, so widely separated 
genetically, parallel the’ seals in tending to suppress the first 
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series of cole simplify the crowns of the gecond series at? 
the same timè. might jumg to the conclusion that this 
gives us an explanation of the homodont and apparently mono- 
phyodont condition of the toothed whales, especially as it fas 
been suppo-ed they spranf from aquatic carnivora, but in this 
Order matters were reveed, for the first series persisted and 
the second series were sfippressed and persist as a rundimental 
row of tooth’caps buriefin the jaw. i 

Each dental series has an adaptive evolution of its own, in 
Erinaceus the first series has an ancient and the second a 
modern fort ; În Ericulus both series are alike; in the Bats 
the first series is homodont, the second ig heterqdont (Leche) ; 
in the Edentates the first series is ancient and heterodont, the 
second is modern and homodont (Thomas, Rheinhardt), so 
among the Cetacea and Ungulata. 

What deep ‘ind ancient clefts the different laws of succession 
mark between the Marsupials and these three Placental groups ! 

: ° 


Primitive Heterodogtism and Formula, 


Now that all mammals are led back to a distant diphyodont 
stem, it is also true that the further we go back both in palin- 
genesis and embry ogenesis, the more widespread heterodontism 
is—all modern homodontism proving to be secondary, The 
simple conic teeth of the porpoise, for example, bear a mislead- 
ing resemblance to those of a reptile. Flower, Webex, Julin, 
and Kiikenthal agree that the ancestral whales&nd edentates 
were heterodont and had a smaller number of teeth than thé 
existing forms. 

Hetcrodontism is the second problem. Did tħe differenti- 
ation of the teeth into incisors, premolars, and molars 
occur before or after the Monotremes, Marsupials, and Pla- 
centals separated? It is well settled that the canine was the 
first maxillary tooth, and developed from the most anterior 
bi-fanged premolar; also, from the discovery of complete 
succession, we must now define the first molar as the most 
anterior specialised or triconid tooth, not as the most anterior 
permanent tooth. It seems to me we now find strong evidence 
that the stem mammals had a uniform number of gach kind 
of teeth; in other words, a uniform dental “formula. The 
Monotremes are most doubtful as the existing forms point only 
to primitive heterodontism. It will be a great step forward 
when we learn whether or not the Multituberculates are Mono- 
tremes—the resemblance of their molars to those of the duck- 
bill is very superficial, for the duckbill upper.molars lack the 
intermediate row of tubercles universally seen in the Multitu- 
berculates, and look to me rather like degenerate Trituberculate 
teeth. Cope has recently found in the cretaceous rocks a re 
markable Trituberculate, which he names Z7/Aacodon ; the jaw 
of this animal is neither Placental nor Marsupial ; it is like that 
of the Multituberculates—and both resemble remotely the de- 
generate modern Monotreme jaw. All we can say, therefore, 
is that the Multituberculates are an archaic group, highly 
specialised even in the Trias, that they were rudably Mono- 
tremes, and neither structurally nor functionally akin to the 
Diprotodont Marsupials (Owen), nor to the Microbiotheride 
(Ameghino). With a dental mechanism and a condyle exactly 
like that of the rodents, they show no trace of canines, and the 
mode of evolution of their peculiar molars was probably 
paralleled later in the redents. They present vestiges of a 
primitive dental formula like this: 73. C?. 74. M4+. Thigodon 
shows CI. P4. M3. Thus, so far as this doubtful paleonto- 
logical evidenc@ goes, the Monotremes had a typical formula. 

Our next step is to unify the typical 5. 1. 3. 4 of recent Mar- 
supials with the 3. 1. 4. 3 of higher Placentals. Thagnas has 
shown in his studies of recent Marsupials that th€y have pro- 
bably lost one of the. four typical premolars (paz. 2); this obser- 
vation, fortunately, is partly confirmed by Rése’s finding an em- 
bryonic germ of this tooth. Imgn@fifig the incisors of the Jurassic 
Marsupials, Thomas raised the number of ancestral incigors to 
five, the highest nymber known among recent Marsupial?; 
Röse therefore made another step towards uniformity when he 
showed that the Marsupial 7z.5 is probaly a member of the 
second series of incisors, and sHbuld not be redkoped with the 
first. Now, if we suppose that the Placentals have lost one 
incisor, and one molar, abundant evidence of which is found in 
Otocyon, Centetes and Homo, we derive as the ancestral 
formula of both orders: 74. C & P5. M4. e `: . 

The aberrant placental Cetacea point inthe Same direction, as 


! weread in the conclusion of Weber’s fineememoir: ‘ All the 
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©% The Edentates, lik 


e series has begome adaptively rootless and homodont. 





Cetacea sprang fron a stem with a Oda Se 


* speciagised dentition (some@hing like ‘that of Zeuglodon, 


13g Ci. P&M). . . . not direct from Carnivores or Ungulates, 
but from a generalised mammalian type of the Mésozoic period, 
with some affinities with the C@tnivo. . ° . Zeuglodon itself 
branehed off. extremely early from tiẹ primitive line, and the 
heterodont Squalodon” (mark its formulh, 3. 1.14. 7.) ‘ branched 


off later from the toothed whale line, after the teeth had begun’ 


toincrease in gumber and before homodontism had set in.” It 
would be easier for us while speculating to take §qualodon and 
the Odontocetes directly from the Jurassic mammalian formula 
(3. 1. 4.°8.). as for the multiplication of this formula, we have 
found the way, says Kükenthal, by which numerous homadont 
teeth. have arisen from a few heterodont molars, namely, dy the 
splitting up of each of the molars of the Jurassic ancestors 
izzto three. He substitutes this hypothesis for the one advocated 
by cians lara Weber, and Winge, that the multiple cetacean 
teeth repreSent the intercalation or joint appearance of both the 
first and second series of teeth, owing to the elongation of the 
i d 
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Relations of the First and Second Series of Teeth, g 


* + . 
JII. Insectivores (Erinaceus) 
V. Edentates. VI. Cetacea, Odontocetes 


Z. Reptiles. TT, Marsupials. 

IV, Higher Placentals. 
® + 

jaw—a view which is now disproved by Kiikenthal’s discnvery 
of the second row beneath the first, Since even by Kiikenthal’s 
hypothesis «he typical Mesozjg, mammals could not furnish as 
many teeth as are found in some of the dolphins, a likelier ex- 
planatién than his s: ems to be that as the jaws were elongated 
the dental fold was carried back and the den®al caps multiplied. 
the Cetaceans, point back to diphyo- 
dontism, gind somewhat less clagrly to a typical dental formula. 
We are here fndebted to Flower, Rheinhgrdt, Thomas, Küken- 
thal, and Rése. It is their rudimental and useless first series 
which gives the evidéhce of heterodontism, while the second 
The 
especially aberrante feayure is that a double succession exists 


ə in the typical “trye, molar” region, The adult nine-banded 
Armadillo presents ,only eight maxillary teeth, seven of 
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which are preceded by.two-rooted milk teeth. CT omes); in 
the em@ryro Leche finds fifteen dental caps, of which only 
thirteen are calcified ; this 1fimber probably includes the four, 
rudimentary incisors observed hy Rheinhardt.° In the aberrant 
Orycteropus (Aard-Vark), with ten adulg teeth, Thomas finds 
seven milk teetla Behind the maxillary suture (thus taking us into 
the molar region of the typical heteroddnts). The last of these ° 
milk teeth is large, and two-roote@; behind this are three large 
permanent posterigr teeth, apparently Belonging to the first 
series. The large Brera! tooth of Bradypus is suggestive of a 
canine. From this rapidly aceumulating evidence it appears 
prol-able that the ancestral Edgntates had four incisors, a canine 
and eight or more teeth behind it, the double succession extend- 
ing well back, so that the firs@series did not become permagent 
at the fifth tooth behind the canine, as in the Marsupials and 
higher Placentals, If these are primitive conditions, as seems 
probable from comparison with fossil Edentates, they carry the 
divergence of the Edentates, like that of the Cetaceans, back 
into the Mesozoic period. Comparativg anatomy and embry- 
ology thus point back to highly varied branches of a generalised 
placental heterodont stem in the Mesozoic, and a much earlier 
divergence than we formerly imagined, Now let us see to what 
the ceay Mesozoic m#nmals point. 

` There are three distinct and contemporary Jurassic types, the 
Multituberculates, the Triconodonts, and the Trituberculates, 
Are not these the representatiges of the Prototheria, Metatheria, 
and Eutheria? fn the archaic Multituberculates we have® seen 
a monotreme type of jaw and vestiges ofsa typical ancestral 
The Triconodonts are a newer group, perhaps derived 
from the Domotheriida: (incipient Triconodonts) of the Trias, 
although these appear to be aberrant ; the typical forms extend 
from Amphilestes to Triconodon, and exhibit the first stages of 
development of the inflected Marsupial jaw. The Trituber- 
culates include the Amphitheriidze and Amblotheriidz with 
true tuberculo-sectorial lower molars, like those of modern 
Inseciivores; they alone exhibit the typical angular placental 
jaw—no reason can he assigned for calling them Marsupials, 
excepting the traditional reverence for the Marsupial stam 
theory. Now, it is very significant that the av: rage dentition of 
these old but highly diverse forms, namely, Multituberculates, ° 
3.? 4. 6., Triconodonts, 4. I. 4. 7,, Trituberculates, 4. 1. 4-5. 8., 
is also the dentition to which the existing mammals apparently 
revert. « 

The third problem is from what type of molar tooth did the 


mammalian molar divey e? 
(1) be continued.) ‘ 
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Symons's Monthly “etcorological “Magazine, December 1893. 
—In an artiqle entitled ‘* March to October, 1893, Mr. Symons 
deals with the temperature of the last eleven years in the north- 
west of London, with instruments identical in themselves and 
in exposure, with especial referehee to the exceptional summer 
of the year 1893. The first two tables give the average monthly 
m@ximum in the shade, and the average maximum in the sun 
fur 1883-92, compared with the mean values fue 1893. In both 
cases the means of 1893 exceeded the average in cach month, 
the excess of the shade maximum rafiging from 1°°2 in September 
to 9°'7 in April, while the sun maximum shows an average 
excess of 7°'1, ranging from 1°°8 in July to 10°°8 in May. The 
tables showiny the extreme maxima in shade and sun for each 
month of 1893, with the average of the highest reading in the 
ten corresponding months, again have plus signs in every 
instance in 1893, the greatest excess of the former being 10°'§ 
in April, while the mean of the eight months (March to October) 
shows an excess of 6°, The severe test of comparing the highest 
reading for each month of 1893 with the absolute highest 
reading in the corresponding month during the preceding ten 
year-, shows that the season as a whole was unprecedented. 
The slfide maxima weie unequalled in April, June, July and 
August, the excess in April amounting to 5°°4, whereas in no 
otber year of the ten have unequalled shade magima occurred 
in mo%e than two months. Ih some particulars August 1893 is 
unparalleled in tbirty-sixgears The shade temperature at gh. 
a.m. on the 18ih, viz. 84°°3, was 3°°5 higher than any other gh. 
a.m. reaving, and the shade maxiwum on the 16th go 19h all 
exceeded go’, the only instance of this tergperature being reached 
on three consecutive days. - 
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Wiedemanw s Annalen der Physik und*Chemie, No. 12.— 
On the change of in'ensity of light polarised parallel to the 
plane of incidence by reflection og glass, by Paul Glan. The 
fight Seflected fram a glass prism was compared with that of a 
petroleum flame by means of a polarising arrangenfent consist- 
ing of a doubly-refrawing prism and a Nicoll,gbetween which a 
- Hofmann prism was plaged in order to oltain®a spectrum of 
the reflected light. For crown glass, the ratio of the intensity 
of the reflected to tha; of te incident light polarised in the 
plane of incidence ranged from 0°055 at 30°¢o 0'293 at 70°, the 
corresponding @alues for flint glass being 0'070 and 0'327.— 
Hydrodynamico acoustical investigations, by W. Konig. The 
turning moment exerted by a m@ving column of a fluid upon a 
disc suspended in it was subjected to experimental investigation, 
the torsion being balanced by a magnet. a For very small velo- 
cities of the column of air employed the form of flow was 
uniform, but it was found impossible to keep it so in the case of 
any considerable velocities. The contemplated determination 
of all the dynamical conditions of Rayleigh’s disc swinging in 
an organ pipe, and itsapplication to the absolute measurement 
of sound intensities has not yet succeeded.—Experimental in- 
vestigations concerning elastic longitudinal and torsional fatigue 
in metals, by Louis Austin, The wires experimented upon were 
23 m. long, and were suspended in the tower of the StrAssburg 
Physical Institute. It was found that longitudinal and torsional 
fatigue phenomena are subject to similar laws. The fatigue 
effects in copper, silver, and bras@ were, for torsion, as 7 : 3: 2, 
and for tension, as 4 : 3: 2 approximately.—On the properties 
of various modificflions of silver, by H. Liidtke.—On thermo- 
piles made of elecrolytes and unpolarisable electrodes, by A. 
Gockel,-%On the magnetism of iron cylinders, by O. Grotrian.— 
On the p:ssage of electric waves through layers of electrolyte, 
by G. Udny Yule.—-On some modifications of the Thomson 
- quadrant electrometer, by F. Himstedt.—A calibrated electro- 
dynamometer, by J. W. Giltay.—A new method of measuring 
E and induction coefficients of induction, by L. 
retz. 
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SOCIETIES AND ACADEMIES. 


LONDON. 


Chemical Society, December 7, 1893.—Dr. Armstrong, 
President, in the chair.—-The following papers were read :—An 
apparatus for the extraction and estimation of the gases 
dissolved in water, by E. B. Truman.—The magnetic rotation 
of hydrogen chloride in djferent solvewts, and also of sodium 
chloride and of chlorine, by W. H. Perkin, The author con- 
firms his previous obsérvations on tis subject, and ‘also shows 
that isoamylic oxide and hydrogen chlofde do not apprecf&bly 
interact. The magnetic rotation of hydrogen chloride in 

oamylic oxide solution is a 24%, in alcoholic solution 3°324, and 
_in aqueous solution 44300, ‘The magnetic rotations of sodium 

chloride anel of chlorine were also determineds—Analysis of 
` water from the Zem-Zem well in Mecca, by C. A. Mitchell. The 
author gives analyses of water obtained by the late Sir R. Burton 
from the holy well in Mecca.—-The preparation and properties 
Sf bromolapachol, by S. C. Hooker. Bromolapachol is 
obtained by eeducing dibromolapachone ; when dissolved® in 
sulphuric acid if yields bromo-@-lapachone. The latter is con- 
verted into bromo-a-lapagione by the action of hydrobromic 
acid, whilst the reverse change occurs on dissolving the a-iso- 
meride in sulwhuric. acid.——-Studies on citrazinic acid (Part 
ii.), by T. H. Easterfield and W. J. Sell.—The oxides of the 
elements and the periodic law, by R. M. Deeley. The author 
obtains a new periodic diagram by plotting the atomic weights 
of the elements against the numbers obtained on dividing the 
densities of the oxides by the atomic weights of the corre- 
sponding esements,--The freezing pvints of alloys in which 
the solvent is thallium, by C. T. Heycock and F. H. Neville. 
The mean depression of the freezing point by the adduion of 
one atomic proportion of. gold, silver, or platinum to one 
hundred atomic proportions of thallium is 6°°31 ; the adgitior of 
_lead to thallium, however, raises the freezing point. 


Geological Society, Decemper 20, 1893.—W. H. Hudle- 


ston, F.R.S., President, in the chair.—The followifg com- 


munications w@re read:—On the stratigraphical, lithological, 
and paleontological features of the Gosau beds of the Gosau 
distfict, uf the Austrian Salzkammergut, by Herbert Kynaston. 
The author, after réferring to the previous literature of the 
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subject, treated of the situatién afd physical asp&cts of ‘the e 
Gosau valle 


theedistribution of the Ges&u beds, their 


stratigraphy, palwontology, and Seological horizon, an@ the * 


physical conditions under which they were deposited, aad 
a comparison was jnstityged between the Gosau beds and 
other areas. He showed tiat 
Hippurites occur at t§@vo horizons in the Gosau beds— 
a hippurite-limestonee immediately above the basement- 
conglomerate being characterised essentially by Aippurites 
cornuvaccinunt, which is overlain by Actconella-eand Neringa- 
limestones gndean estuarine series, and above these was a second 
hippurite-limestone characterised essentially by A/ippuretes 
organisans. It was pointed out that ®oucas®similarly dis- 
tinguishes two hippurite zones in Southern France, the lower, 
characterised essentially by Æ. cornuvaccinum, being placed by 
him at the togof the Turonian system, whilst the second, with 
fT, organisans, is referred to the summit of the Senonian; and 
the author gave reasons for regarding the Gosau zones as the 
equivalents of those of the South of France, in which case the 
Gosau beds will represent the uppermost Turonian and the 
whole of the Senonian, ze. the zones of Holaster planus, 
Micraster, Marsupites, and Belemunttella mucronata in Eng- 
land, whilst the upper unfossiliferous beds may be the equiva- 
lents of the Danian beds. The strata are, on the whole, of 
shallow-water origin, and were deposited in shallow bays in the 
Upper Cretaceous sea of Southern and Central Europe, on 
the northern flanks of the Eastern Alps. Probaljy towards the 
close of Upper Cretaceous times the southern area of the Gosay 
district was cut off from the sea to form a lake-basin in which the 
upper unfossiliferous series was deposited, Mr. W. Whitaker, Sir 
Joha Evans, and Prof. J. F. Blake spoke on the subject of the 
paper, and the author briefly replied.—Artesian boring at New 
Lodge, near Windsor Forest, Berks, by Prof. Edward Hull, 
F.R.S. The boring described in this paper was carried down 
from a level of about 220 feet above Ordnance datum through the 
following beds :—London Clay and Lower London Tertiaries, 
214 feet; Chalk, 725 feet; Upper Greensand, 31 feet ; Gault, 
264 feet ; Lower Greensand, 7 feet. The chalk was hard, and 
contained very little water ; but on reaching the Lower Green- 
sand the water rose in the borehole to a height of y feet from 
the surface. The author discussed the probability: fthe Lower 
Greensand yielding a plentiful water supply in the Windsor 
district. In the discussion that followed, the President said it 
was satisfactory to learn that there was an area near West 
London in which the Lower Greensand was full of water. He 
thought that the section exhibited by the author explained 
why it was full in that particular locality, for the rafnfall about 
the extensive area of Hindbead®which lay nearly due south, 
must be considerable. Mr. W. J. Lewis Abbott and Mr. W. 
Whitaker also spoke, and the author s¢plied.—Boring on the 
Booysen Estate, Witwatersrand, by D. Telford Edwards. An 
account was given of a boring on the Booysen estate, situated 
about two miles from Johannesburg, and about 50@0 feet south 
of the nearest point of outcrop of the ‘‘Main Reef” of the 
Witwatersrand. The ‘ Bird-Reefs”’ crop out generally at 2 
distance of 4000 feet south of the Main Reef. The borehole, 
1020 feet deep, passed through sandstones (often micaceous), 
quartzites, and conglomerates, the last-named having a col? 
lective thickness of 91 feet 7 inches, the two thickest reefs 
being respectively 26 and 22 feet thick. The dip of the beds 
was 35°. Traces of gold were obtained. All the reefs were 
highly mineralised, principally with iron pyrites, and belonged 
to the ‘‘ Bird-Reef” series which overlies the Main Reef, 


PARIS. 


Academy of Sciences, December 26.—). @ Lacaze- 
Duthiers in the chair.—-On the motion of Jupiter's fifth satellite, 
by M, F. Tisserand. A calculation of the displacement of the 
«i perijove” of the fifth satellite, glue to the polar depression of 
Jupiter shows that it would amount to 882° per annum, or one 
revolution in nearly five months, elt is hoped thatspowgrful 
instruments will ®nable®observers to verify this.—-On the pro- 
pagation of electricity, by M. H. Poincaré, Starting from the 
‘t telegraphists’ equation,” thegauthor sh@ws ghat when an elec- 
trical disturbance proceeds along a wire, the. head of the elis- 


turbance moves with a velocity such that, in front of this head, 


the disturbance is nil, as in the case of Mght and of plane sound 
waves, with the difference, however, that the eleciric disturbance. 
leaves behind a residue of finite magnitude — umerical verifi- 


cations relating to the focal properties of plane diffraction a 
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gratings, by M, A. Cornu. The verification opi theory of 


focal anomalies if gratings aJready publisifed, bý testing actual 
gratings showing such anomalies, was based upon the following 
thtorem: When the observed pencils make a constant angle 
with the incident beam remagning@fixeds half the sum of the 


‘ azimuths of the grating correspondin@ to spectra of symmetric® 


orders is constant, and equal to the Æimuth corresponding to 
the reflected heam.—Remarks on the'sPontaneous heating and 
ignition of hay, by M. Berthelot. Hay dried and stacked under 
normal circunistances loses moisture and oxidises slowly, with- 
out being sensibly heated. The initial heating? where it takes 
place, is due tg the agtion of ferments, but not the higher stages 
of the process. When the ferments are no longer capable of 
further raising the temperature without endangering their own 
existence, it often happens that purely chemical action steps in, 
and leads up tothe ignition of the haystack. Thè temperature 
of ignition for these materials is far below red heat.—On the 
compositian of winter drainage waters from bare and from culti- 
vated soils, by M. P. P. Dehérain.—Observations of the minor 
planets 371 and 372 (1893) madg with the great equatorial of 
the Bordeaux Observatory, by MM. G. Rayet and L. Picart.— 
The analysis of commercial butters, by M. C. Viollette.—On 
the approximate development of the distur8ing function in the 
case of inequalities of higher orders, by M. M. Hamy.—lInvesti- 
gation of that part of the coronal atmosphere of the sun which is 
projected upon the disc, by M. H. Deslandres.—Is there oxygen 
in the sun’s a@mosphere? by H. Duner.—New applications of 
. die tables of increasing latitudes to navigation, by M. E. Guyon. 
—On the successive radii of curvature of certain curves, by H.R. 


' Godefroy. —G@alculation of electro-magnetic forces, according to 


Maxwell's theory, by M. Vaschy.—On the diurnal variation of the 
tension of aqueous vapour, by M. Alfred Angot. The observations 
made at the top of the Eiffel Tower since the end of 1889 have 
shown that at the height of 300 m. the change of vapour tension 
during winter does not exceed a few hundredths of a mm. 
During the eight months beginning with March, a single 
maximum was observed during the day at 9 a.m., and a 
minimum at 5 p.m.,.while in the adjacent Parc Saint-Maur, 
there were two maxima, at 9 a.m. and 8 p.m., and two minima, 
at4a.m.dnd4p.m. It appears that the variation of vapour 
tension, as observed in ordinary meteorological stations,‘ is a 
local phenomenon, limited to the lower strata of the atmosphere. 
—On the diurnal! variation of atmosphetic electricity, observed 
near the sammit of the Eiffel Tower, by M. A. B. Chauveau. 
The indications ofan electrometer registering photographically 
the potentig! of the air, lead to conclusions similar to those of 
the preceding paper. The two sets of maxima and minima 
observed on the ground areSreplaced by one set only, con- 
sisting of a maximum gt about 6.30 p.m. and a minimum at 
4am, The potential, which sometimes exceeded 10,000 volts, 
was reduced to a convenient amount by the interposition of con- 
densers in casaade.—On the weight of a litre of normal air, and 
the density $f gases, by M. A. Leduc.—Skeich of a system of 
atomic weights of precision, founded upon the diamond as 
“standard substance, by M. G. Hinrichs.—General method for 
the volumetric e timation of silver under any form, by M. G. 
enigés.—On the stability in air of ao’oor solution of corrosive 
sublimate, by M. Tanret.—Remarks on the critical pressures in 


e the homologous series of organic chemistry, by M. E. Mathias. 


—On caseine and the organic phosphorus of caseine, by M. A. 
Béchamp.—On a new source of rhodinol, by MM. P. Monnet 
and Ph. Barbier.—Presence of camphene in essence of aspicSby 
M. G. Bouchardat.—On the volatile carbides of the essence of 
valerian, by M. Oliverio. —Contribution to the study of the 
ptomaines, by M. Œchsner de Coninck.—Influence of certain 
causes ufon weceptivily; bacterian associations, by M. V. 
Gattier.— Toxicity of the blood of the viper ( Vipera aspis L).— 
Modifications of the emissive power of the skin under the in- 
fluence of the electric brush ¢eseharge, by M. Lecercle.—In- 
fluence of iron upon the vegetation of barley, by M. P. Petit.— 
Infmenct of ba: k-strippirg* upon the mechanical properties of 
wood, hy M. E. Mer.—On the natural dessidation of grains, by 


®M. II. Coupin.—Onghe oolitic strata of the Paris Tertiary, by 
MG. F. wWollfue e 
: BERLIN. e 


Physiological Society, December 8.—Prof. Munk, Presi- 
dent, m the chair, —Prof. A. Kos-el gave an account of his 


efurher researches on nucleic acid, carried on in conjunction 


with Dr, Neumann.® [ge acid, as obtained from the thymus, 


e differs from that obtagged from other sources, in that during its 


decompusitton it yields only adenin; it has hence: been dis- 
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tinguished as adenylic acid. It occufs in twb forms: one 
readily eoluble, the other soluble with difficulty. When boiled 
with water, this acid yielded a paranucleic acid, which cong 
tained no agenin. By boiling with dilute hydrochloric acid a 
fourth acid (thyminic) was obtained, from which crystalline 
thymin could bg @btgined, All the above well-characterised sub» 
stances possess, when analysed, an extPemely complex constitu.’ 


tion ; thus the molecule of adenyJic acid contains 75 atoms of 


carbon, and that of paranucleic acid 90 Atoms. Dr, H. Kossel 
had studied the acfion of nucleic acid on bacteria, and found 
that cholera-germs and streptecocci are readilf killed by small 
quantities of the acid; whereas anthrax germs are much more 
resistent. He therefore considered that the bactericidal action 
of lymph-cells was'attributalle, in part at least, to this agtion 
of nucleic acid.—D#® Rawitz spoke on spermatogenesis in 
Hydromeduse. Unlike all other animals, the spermatozoa in 
this animal are developed in the outer layer of the bell; and are 
discharged direct into the surrounding fluid. The same speaker 
further described curious large branching villi in the jejunum of 
Macacus, not met with in the intestine of other species of 
monkey. 
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THE KEW BNDEX OF PLANS-NAMES. 


"Index Kewensts plantarum phanerogamarum nomina et 
synonyma oniniuyg geMerum et specierum a linnaeo 
usque ad annum mdccclexxu comMplectens nomine 
recepto altore patria usicuigue plantae subjectis. 
Sumptibus Caroli RobertieDarwin, ductu et consilio 
Josephi D. Hooker, confecy B. D. Jackson. Fasciculi 
If. (Oxonii: E prelo Clarendoniano, MDCCCXCIIL.) 


HE appearance in rapid succession of the first two 
fasciculi forming the first volume of this splendid 
work, to be fittingly known to all time as the “Index 
Kewensis,” is an event of supreme importance not only to 
the widely limited section of the scientific world which 
is professedly botanical, but also to the much wide, circle 
of those who are interested in plants, whether this be 
from their more strictly technical side as the source of 
econemic products, or from? their moxe general and 
popular one as pbjects of pleasure in cultivation and 
decoration. With the completion of the work in the 
second vOélume, which we are glad to know is not likely 
to be delayed beyond the current year, everyone will 
have within reach a book of reference in which may be 
found the correct name, the synonymy, the authority for 
the name, and the title of the work in which it is first 
published, along with an indication of the native country 
oeny flowering plant described before the end of the 
year 1885. ° 

It is to Charles Darwin we owe primarily this valu- 
able work. In a short preface to the first fasciculus, 
Sir Joseph Hooker gives the following concise narrative 
of its origin : l 

“ Shortly before his d@ath Mr. Darwin informed me of 
his intention to ote a consfderable sum in aid or 
furtherance of some work of utility te biological scienee ; 
and to provide for its completion, should this not be 
aecomplished during hig l#etime. He further informed 
me that the difficulties he had experi€nced in accurately 
designating the many plants which he had Studied, and 
ascertaining their native countries, had suggested to him 
the compilation of an index-to the names and authorities 
of all known flowering plants and their countries, as a 
Work of supreme importance to students of systemagic 
and geograpMigal botany, and to horticulturists, and as a 
fitting object of the fulfilment of his intentions. 

“I have only to add Phat, at his request, I undertook 
to direct and supervise such a work ; and thatit is being 
carried out at the herbarium of the Royal Gardens, 
Kew, with the aid of the stafffof that establishment.” 

Everyone who has had dealings with plants will have 
realised the difficulties referred to by Mr. Darwin, and will 
welcome the issue of the “ Index Kewensis” to which his 
munificence has. given birth, and will congratulate Sir 
Joseph Hooker and Mr. Daydon Jackson on the result 
of their fifteen years’ labour as the instruments through 
which the practical wish of Mr. Darwin is in process of 
being carried out. In passing,it is not uninteresting, 
from the point of view of hist@ry, to note the assodation 
of the name of, Darwin with this {ndex. The biological 
sciences, whilst owing an eternal debt of gratitude to 
Linnfeus for the ordgr which he brought out of their pre- 
ceding „chaos, and for the binomial nomenclature his 
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genius so d&tly constructed as an alphabet of system, 
have reason to regret the ret&rding influence on *thelr 
progressive development, of the dogma of constancy*of 
species which his dcholfiticiem tacked on to his nomean- 
clature, and which the nomenclature served to ‘per- 
petuate. ‘From the ¢rammels of this dogma the $enius 
and work of Darwin gave to biology final emancipation, 
and now by his forethought and munificence this 
enumeration of genera and species is being provided, the 
foundation of which rests on the enduring portion of the 


¿work of the great Swedish naturalist. 


It is impogsible to emphasise too strongly the value of 
the book before us. The most recent work of similar 
kind is the “ Nomenclator Botanicus” of Stevtlel. But 
this was completed in 1841, and since that date the 
activity of botanists and the exploration of the world’s 
surface has added so enormously to the known plants, 
that for practicaf purposes Steudel’s Nomenclator has 
been for long out of date. The “Index Kewensis” is not, 
however, cast on quite the same lines as Steudel’s work, 
and possesses valuable features absent frém it. The 
Nomenclator was confessedly a critical botanical book, 
expressing the views of the limitation and gelationship 
of genera and species held by the author, and conse- 
quently new names on the authority of Steudel occur 
throughout. The ‘‘ Index Kewensis” makes no such pro- 
fession. It takes the literature as it existed at the end 
of the year 1885, and from it is compiled, in conformity 
with certain definite guiding principles of plant-naming, 
the correct nomenclature, based, so far as the limitation 
of genera and species is concerned, upon the work of the 
most competent and trustworthy writers. The ‘Genera 
Plantarum” of Bentham and Hooker gives the standard 
of limitation of genera, and for species the conclusions 
of monographers and recognised authorities in the 
different groups supply the basis for the synonymy. The 
Index is therefore essentially & literary work carried opt 
under effective botanical supervisiqn, amd the circum- 
stances surrounding its production are most favourable. 
No one more qualified for this’detailed work than Mr. 
Daydon Jackson, by his extensive knowledge of botanical 
literature and critical judgment, could have been found; 
in Sir Joseph Hooker the work has the supervision of the 
most experienced systematic botanist of the day; and 


' 


Kew, the natural birthplace of a British book dealing 


with all flowering plants, affords unrivalled facilities for 
the investigation involved in such a work. __ 
We have said the “‘ Index Kewensis ” gives the correct 
name of all plants described before the end of the year 
1885. This brings up the much-discussed question of 
what is the correct name of a plant?) Under wĦat rules 
is it to be fixed? In its bearing on this question the 
Index appears most opportunely, andit may be regarded 
. =, . +, a » 
as the manifesto of the working British systematic 
botanists upon the vexed subjectof plant-nomendclature ; 


and a thoroughly*practical oneit is. Briefly the guiding, 


rules of the Index are these :-—The™stagting oint for 
genera is the first edition of the “Systema ”*of Linnzffs, 
published in 1735; the starting po for species is the 
first edition of the ‘‘ Species Plantarum ” of Linnzus, pub- 
lished in 1753; the correct name is Shak given by the 
author who first” placed the plant iq,its proper genus. 


Thergis a soundness in these principles which shoud 
e e , oo 
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appeal to any unprejudiced mind. 2 
* frome Linnzeus, who fofnded the system, naturally 


‘synonyms, 
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th first editions of his works dealing satisfactorily with 
genera and with species, ere Mspeetive points of de- 
parture for the names of these, ùnd in dealing with the 
species described by subsequent authors a similar course 
must be pursued. This code has been the tradition of 
the representative British botanists, and tg it the former 
leaders of American botany also subscribed.” It is the 
simple rule that priority determines the name. But, 
as with other rules framed by frail humanity for its 
guidance, this, if applied with rigorous „inflexibility, 
would defeat the object it is designed to serve. To 
drop a name which has become generally accepted as 
the designation: of a plant, and with which it is always 
associated, and take up for it some unknown name, 
simply because some one has discovered that this one 
preceded that by a few months if publication, or 
because it occurs a few lines earlier on the page of the 
same work, may mean logical adherence to the rule of 


_ priority, buteis subversive of the purpose of nomenclature, 
. Conformity with the code has therefore on the part of 
_ the botanists mentioned been governed by circumstances 


of practical expediency. They have kept in mind that 
nomenclature is only an aid to, not the aim of, the study 
of plants, and that a theoretically perfect nomenclature 
is inconsequent by the side of one which in practice ad- 
mits of the ready recognition of the plants named; they 
have thought moré of the identity of the plant and of 
its relationships than of the technical accuracy of the 
name urfler generally guiding principles, and have not 
therefore hesitated to cite older and obscure names as 
and to ignore them .if their use would 
replace others which had come to be generally and 
widely known. This principle of expediency and con- 
veniences it has been said, is an unstable one, and to 
workers in fields of scienge in which itis not admitted 
may appear tp be a mistake. But in the past of 
botany, in the hands of men really endeavouring to 
increase the general store of knowledge of plant-life, 


‘ it has worked well.* No doubt inconsistencies and 


. mistakes may be found in the works of botanical 
* writers who have acted upon it, traceable to a laxity which 
it introduces; but it has been a strong conservative 


*element in nomenclature, whereas the application of 


e the rule of strict priority has been most unsettling. For 


there are, unfortunately, men endowed with antiquarian 
zeal mated with sentiment which deems the naming of a 
species honour, and of a genus glory, who ferret through 
the pages of forgotten or unknown tracts or obscure 
journalg, which perchance may contain a name, given by 
an author whose work has perhaps had no effect whatever 
upon the progress of the science, with which, under strict 
priority rales, they may $@Blant one custom has made 
part oś popular language ; or who-rake out of correspond- 
ence (alas, that its preservation*shoul@ serve such end) 
the history of prjgate quarrels and jealousies of men 
whose Aampes@as the roll of time has handed them down 
to us, carry only the attribute of Scientific distinction, 
with the object of showing that one may have ignored 
the work of another, preceding it by a few days or weeks, 


and that consequefitly firmly established names must 


give place to those which strict priority demands, It is 
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through such work, revelling in the ovérturning of 
authorities, which does not contribute to the progress of 
botany, and is essentially non-botanical, that mamy of 
the difficufties in nomenclature arise, and it merits the 
censure of a} *trye botanists. Such work proves the 
wisdom of the botanists who have held aloof from binding ` 
agreement to strict priority rus, ang against the load of 
synonymy and te confusion the strict priority rule 
would in these ways infliet upon plant-homenclature, 
expediency and convenience are the protection to which 
appeal can be made. We are glad to note that in 
the “ Index Kewensis ” discretion has been exercised, ‘and 
familiar and generally known names have not been sunk, 
although under the strict priority rule they should have 
been replaced by other and obscure ones, 

That the procedure in the Index will meet with the 
universal acceptance of botanists may be hoped for; it 
cannot be expected gmmediately, when we have regard to 
the existing divergencies upon fundamental points. The 
laws of nomenclature formulated by the Paris Botanical 
Congress of 1867, made®strict priority the basis of 
nomenclature, and were so generally adopged by syste- 
matic botanists out of England, that little was heard of 
the subject in subsequent years until a revé@lt of the 
younger American botanists against the practice of their 
former leaders—adherents to the line of expediency— 
brought it so prominently under notice a few years ago, 
that it has since been a staple of discussion in some 
botanical journals. Strict priority was the ery of the 
Americans, and some of them, with a zeal tinged wath 


‘pedantry rather than bred of thought for the good of the 


science, endeavoured, in the application of the rule, to 
carry back to Virgil, Catullus, and other classical writers 
the scientific nomenclature of plants. But the event 
which most roused the attention of European botanists 
was the publication, in 1891, ,ẹby Otto Kuntze, of his 
“ Revisio generum playtarum ”—a Qbok remarkable no 
les for the industëy and linguistic powers it exhibits 
than for its audacity and unconscious humour. Having 
assumed the vé/e,of a reformer of nomenclature, the 
author begins business by changing the names of some 
thousand genera and thirty thousand species, the new 
ones being only certified by the coincidently significant 
initials O. K.! As acuriosity of botanical literature the 
book will be historical ; meanwhile its menace to syste- 
matic botany has had the effect of dr@wing from the 
Berlin school of sygtematists, which in recent years has 
shown so much activity, a statement»of views which, after 
circulation, was submitted to the meeting ‘of botanists 
at Genoa in 1892. i 

If the result of all the discussion and conference that 
has taken place has not been the establishment of a 
common agreement, they have at least seryed to bring 
out the points of divergence of view. We cannot, of 
course, discuss here the various issues upon which 
botanists are disagreed on this subject, but we may point 
out that the differences are mainly upon the starting 
point of nomenclature and. the import of the specific 
name The German school, which appears to carry 
with it a considerableebulk of continental opinion, pre- 
fers 1753 as the starting point for both gener& and species 
to the date adopted in the Index, but makes dh im- 
portant declaration of adhesion to the principle of 


A 
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expediency. as qualifying the strict priority rule, The 
Americans have come round go fix 1753 as the starting 
point of nomentilature, but unfortunately tack,on to the 
priority rule a ridgr compelling the use of the earliest 
-specific apellation wherever the gents *ig changed—a 
proper enough rule if botanists would only follow it, but 
which, if carried oht retrospectively, e they propose, 
would involvaa changing of plant names appalling to 
contemplate. 

We have said sufficient to Show the importance of the 
“Tadex Kewensis,” and to nfake clear that its issue at 
this time is most opportune. The professed desire of all 
systematic botanists—although there is a wide gulf often 
betwixt their profession and their practice—is the estab- 
lishing of a stables nomenclature. To this end the 
“Index Kewensis” is the most important contribution 
that has appeared since the “Genera Plantarum” of 
Bentham and Hooker was comple®ed, and it supple- 
ments that work. What effect it will have in 
bringing about a modification of the views now 

$ : : : 

held*® by continental and American botanists time 
will show. “In the various discussions and conferences 
through which itehas been attempted to. settle questions 
of nomenclature, the Kew botanists have not taken 
active part; they have done better, and in the “ Genera 
Plantarum,” and now in this ‘* Index Kewensis,” we have 
practical expression of their views, and systematic 
botanical literature is enriched with what may be fairly 
termed the most valuable and important additions of the 
century. The “Index Kewensis” provides a book of 
reference which every libfary must possess, and there 
need be little doubt its nomenclature will take firm hold 
in thisecountry at least. 

For the detail and Workmanship in the book we have 
nothing but praise. They are of a kind we are in the 
habit of associating wifh the race’which has given us 
“the sausage for fd and the ;encyclopedia for know- 
ledge,” but the book shows there is ho monopoly in “his 
mit ofwork. Itis a lastigg tribute to the painstaking 
industry, skill, and, knowledge of Mt. Daydon Jackson. 
The citatien of the “place of first publication of a species 
is a most valuable feature in the book, supplying at once 
a clue through which its history may be followed, and 
the mention of the native country, necessarily general 
and brief in*gost instances, is a further helpful feat fre. 
We could have wished for a more extensive citation of 
the garden names of plants ; ; in every-day life these are 
constantly turning up, and of no names is the history 
more difficult to run down. eln a work such as this, the 
preparation of which has taken so many years, and the 
separate items of which are so multitudinous, slips, 
omissions, and inconsistencies must occur; but the number 
of these, s® far as use has enabled us to judge, is remark- 
ably small. ‘‘ Menda non commemorata lector benevolens 
ipse corriget,” says Mr. Daydon Jackson, as a preface to 
a list of “ addenda et corrigenda ” in each fascicujus ; fet 
us hope readers will also send them to Mr. Daydon 
Jackson, who may incorpgrate them in succeeding 
fasciculi. a 

It only remains to add, regarding the style and printing 
of the bo®k, that the best work of the Clarendon Press is 
displayed init. * 
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ASBRONOMY FOR THE PUBLIC, 


By Sir Robert S. Ball, F. RS. 
Coy 1893.) 


In the High Heavens. 
(London: Isbister an 


ál T is not too much tg say that at the present time Sir 


Robert Ball is the fashionable interpreter of astro- 
nomical science. He retails to the general public, by 
voice and by pen, the facts accumulated by Astronomers 


who love their science for her own sake, the practical . 


observer and the eloquent exposi¢or thas mutually 
benefiting one another. 

The book before us contains a collection of heteroge- 
neous articles, several of which have appeared in the Coz- 
temporary and Fortnightly, and all of which age written 
in the style that pertains to magazines. To the student 
of science this diffuse method of expounding facts is 
distasteful. As Ruskin has remarked, “ A downright 
fact may be told ® a plain way ; and we want downright 
facts at present more than anything else.” ‘The chapter 
on “The ‘Heat Wave’ of 1892” furnishes an example 
of what can be done in the way of congecting facts 
between which there is apparently no relation. The 
chapter begins with a description of the temperature 
observations in different parts of the worldin July and 
August, 1892 ; it then passes to the movements of the 
moon, transits of Venus, and meteor-showers, in illustra- 
tion of the accuracy of astronomical predictions as 
against the prediction of weather. The work of Lord 
Kelvin and Prof. G. H. Darwin on tidal prediction is 
next considered, and the tide-predicting machine of the 
former is described. Fourier’s theorem is discussed, 
and some of the causes affecting the heights of tides 
mentioned, the chapter finally concluding with an account 
of Prof. Hale’s photographs of a luminous eruption on 
the sun in July, 1892. The different scraps of infor- 
mation in this omenzum gatherun are joined together with 
an ingenuity that is only acquired - -after long practice ; 
but in spite of this, the article gives one, the impressfon 


that the author has spun out his? subject in order to 


provide copy. ° 

The star 1830 Groombridge is% “King CRagles’ Head” 
to Sir Robert Ball, the reason being its large proper 
motion. We doubt whether he has ever. written a bool’ 
in which the number of miles per second, per minute, 
per hour, per day, per annum, &c. through which 18308 


Groombridge travels, is not enlarged upon; and in the e 


volume under review this runaway star is twice inflicted 
upen the reader. So persistently, indeed, does 1830 
Goombridge appear, that we begin to wonder whether it 
is hurrying through space at a great rate in order to 
afford subject-matter for popular lecturers and, writers on 
astronomy. 

Another subject that has often given Sir Robert Ball 
an opportunity of exercisif®flis descriptive faculty is the 
correlation between solar and, terrestrial phegomena. 
But in view ofthe facts recently brought out in these 


columns and elsewhere, he may fd it necessary t? 


modify or substantiate thé statement Thaé “#reat eut- 
bursts on the sun have been immediately followed, I 
might almost say accompanied, by Semarkable magnetic 


disturbances on the earth.” ʻa?’ °. 

For the sake Of historical accuracy, it may be well to , 
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, point, out that°Ptof. Rowland first made tH@ striking re- 
* mark’ that “ were the ane earth heated to the tempera- 
ture of the sun, its See wuld probably resemble 
that of the sun very closely ? (/oans Hopkins Universit 
Circular, No. 85, February, 1891). In referring to Prof. 
Rowland’s work in August, 1891, atthe British Associa- 

' tion meetingeof that year, Dr. Huggins made practically 
the same remark, and Sir Robert Ball ($. 169) quotes 
his words, agd givgs him ‘the credit for the idea they 
contain. | 

Two of the chapters in the book refer to shooting- 
stars, meteors, and meteorites; and in theth the author 
discusses the origin of meteorites and the relation be- 

* tween meteorites and comets. In his opinion, meteorites 
are masses of matter ejected, from terrestrial volcanoes 
in a primeval condition of the earth ; but we fancy that 
the analyses of most meteorites do not favour this origin. 
How, for instance, is the absence of quartz accounted 
for? But, as a matter of fact, Sir Robert Ball is almost 
the only astronomer who holds the volcanic view, and 

. the same can be said with regard to his denial of the con- 
nection between comets and meteorites, and between 
meteorites ad shooting-stars. The work of Schiaparelli 
and Newton, Tisserand, and Schulhoff, not to mention 
many others, considerably outweighs all that Sir Robert 
Ball has ever said upon the matter. The spectroscopic evi- 
dence upon the connection is dismissed in half a dozen 
lines, while page upon page is devoted to a description 
of what might happen to masses of matter projected 
from the moon or a minor planet. In fact, by discussing 
and judging thése theories in a volume designed for the 
general reader, Sir Robert Ball has made a mistake, 
Though he has done some excellent mathematical work, 
astronomers are not at all ready to recognise him as a 
judge on matters of astronomical physics. His function 
is to expound and popularise discoveries in celestial 
science, and when he is exercising it he is at his best. 

There are sore geod points about the book, and any- 
one desirous of obtaining information upon a few of the 
recent important discoveries in astronomy will profit by 

' reading it. The illustrations are not so numerous as 
they ought to be, but what are included are mostly very 
good, though the illustration on p. 156, of the region of 
the Milky Way about 8 Cygni, should have been a posi- 
tive instead of a negative, for in its present form it looks 
more like a pathological section than anything else. 

It would be an advantage if, in a future edition, the 
author would give the name of the observer of the sclar 
eruptions figured on pp. 271, 273, 338, and 339. We 
fancy that Father Fenyi was the original draughtsman of 
the prominente forms there illustrated, but cannot find 
his name mentioned in the text relating to them. 


i . ooe R. A. GREGORY. 





g OUR BOOK SHELFe 

“Practical Agriculgeral Chemistry for Elementary 
etuderMs, s BF J. Bernard Coleman, A.R.C.Sc., F.L.C., 
and Frank T. Adqdyman,,. B.Sc., F.I, C. (London: : 
Longmans, Green,and Co., 1893.) 


æ< THE course Qf instruction described in this book has 
been in use forsogae years at Uniyersity College, 
® Nottingham.” “Aer a few instructions as to the use of 


appare there follpws a short course of experiments on 
o 
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various‘ constituents of mænures. 


oxygens air, carbonic acid, water, and hydrogen. The 
third section treats experimentally of soils, manures, feed- 
ing materials, and dairy produce, and gives a numbtr of 
simple experiments that serve to show many of the most 
important propértjes of these substances. For example, 
the differences between the sulphu® present in gas-lime * 
and in gypsum respectively, angl the various conditions in 
which phosphoricgacid occurs in superphosphates, bone 
phosphates, reverted phosphate, and slag phosphates are- 
made the subjects ofexperirhent, Tests are given forthe. 
Oilcakes, grass and 
hay, roots, flour, milk, buttgr and cheese, are dealt with 
in a similar mannere The fourth section of the volifme 
gives a few reactions of a select number of metals (viz. 
seven) and acids, with a few other matters, and tables 
for the qualitative analysis of substances containing them. 
We would remark in reference to, this, that to allow 
students to fuse insoluble substances in porcelain crucibles, 
in order to test for silica, is, to say the least of it, un- 
desirable. 

Regarding the vofume as a whole, it forms an excellent 
addition to an ordinary student’s course of agriculture, 
whether this is, as is too often the case, only a matter of 
listening to a few lecture, or whether practical agri- _ 
culture forms an essential part of it. Perhaps it is hardly 
possible for a teacher to take much account of the danger 
that is proverbially inseparable from a Mittle knqwledge ;: 
but in cases where this is particularly. liable to manifest 
itself, it may be his duty to do what he can to obviate the 
evil. ‘Speaking from experience, we fear there are students. 
who, after having worked through these seventy-one. 
pages, would not hesitate to state that they had studied 
inorganic and organic practical chemistry at whatever 
college they might have’done the work. In this way itis. 
at least possible for grave discredit to be brought 
deservedly upon the usual cog@rse in chemistry at such a. 
college; for there are many people with no technical. 
knowledge of these matters, who attach considerable value 
to the mere fact that a specific routine of study ha& been: 
gone through at a well-known educational establishment. 
It appears, therefore, to be highly desirable to do what- 
ever may be possible to prevent stich a, chemical course 
as that in this volume from béing indiny way confused 
with even the most eseméntary course that is arranged to 
impart a knowledge of chemistry itself. A similar danger 
doubtless exists in many othescases, but it may probable 
be said with truth, that there is in none other likely to be so 
great a temptation to misrepresent facts by an incomplete. 
statement of the truth. C. J. 


Bionomie des Meeres. Von Johannes Walther. Erster 
Theil einer Einleitung in die Geologie als historische 
Wissenschaft. (Jena: Gustav Fischer, 1893. yo 


Pror. WALTHER has set before himself an ambitious. 
programme, which, if carried out? should-result in a geo- 
logical treatise of great interest ; we fear also of porten- 
touslength. The first instalment is a modest little book 
of 200 pages, with a preface Summarising the travels and 


researches which the author made for ten years with a 


view to fit himself for the task, and a separately paged 
introduction defining the scope of the contemplated work, 
and enunciating the ontological method ine geology. 
Bionomy is the study of the life-habits of organisms in 
relation to their environment, and it is obvious that the 
bignomy of the ocean at the present time must be the 
clue toll deductions from the character of marine fossils 
regarding the physical conditions in which they were 
produced. 

Profs Walther is extremdly systematic, and in twenty 
numbered sections he summarises a vast anyount of recent 
work on the relation between marine orgawisms and 
physical conditions. His numerous references t8 origenal 
memoirs might be profitably increas®éd by the inclusion 
of more British, French, and American work, and espe- 
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cially by some indication of such piles of raw, material 
for discussion as have been gccumulated by the Fishery 
Dewartmentseof many governments. A compilation of 
this sort depends for its value on its completeness, as the 
clas ification rather 
than another must le the outcome of an attempt to weigh 
After a brief, discussion of the conditions of 
ife-districts of the 
ocean, Heeckel’s classification of marine organisms, a 


reason for adoptifig one theory or 


evidence. 
life, there follow *sections on the 


concise discussion of the imfluence of light, temperature, 


salinity, tides, waves, and ourrents on marine life, and a 


short statement of the flora and fauna of the littoral, 


shallow water, estuarine, open sea, deep sea, and oceania 
archipelago divisions, concluding with a few pages on the 


geological changes of ocean basins. 
It would be premature to express an opinion of Prof. 


Walther’s contemplated work. The sketch he gives of 


its plan stimulate? interest and curiosity, and we can 
heartily congratulate him on the orderly way in which he 
has collected and laid down the building-material, while 
‘we wish him success in his labours® « 


ea a ee a 
LETTERS TO THE EDITOR. 
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(The Editor does not hold himself responsible for OPÉNTONS eX- 
pressed by Ats correspondents. 
maktuscripts intended for this or any other part of NATURX. 
No notice is taken of anonymous communications. ] 


Correlation of Solar and Magnetic Phenomena, 


THE opinion of Mr. Whipple, quoted at p. 2 of NATURE 
for November 2, to the effect that the solar outburst observed 
by Messrs. Carrington and Hodgson on September r, 1859, 
was not the cause of the coincident magnetic perturbations, cor- 
responds to my own conclusion in regard to the matter based 
upon evidence of an altogether different character. There was 
a recurrence of strong magnetic perturbations and auroras 


twenty-seven days later than the great magnetic storms of 


August 28 atid September 1, 1859, thus following the general 
rule which is found to “pply in such cases, there being a well- 
- marked periodicity of such outbreaks at this precise interval 
corresponding tothe timeof a synodic gotation of the sun. Such 
recurrence manifestJy could not exist if outbreaks upon the sun 
were able to prodit% terrestrial magnetic effects indifferently 
in all locations. In order that there mmy be recurrence ae the 
synodic period the magnetic effects must proceed from the sun 
@{ some particular angle exelusively, and fortuitous outbursts 
- elsewhere, no matter how violent, mus fail to have any per- 
ceptible effect. In*the estimation of the writer there is no 
point more important in connection with solar physics than the 
determination of this period and this angle with the greatest 
accuracy possible. M. A. VEEDER, 


e Lyons, N.Y., December 26, 1893. 
e 


s 

My letter iff NATURE (vol. xlix. page 30), amongst other 
interesting communications, has brought one from Mr. Law- 
xance (vol. xlix. page ror) and the accompanying letter from 
Dr. Veeder. Mr. Lawrance’s graphic account well describes 
the circumstances attending the manifestation of 1882 (Novem- 
ber 17). The magnetic disturbance which broke out at 10 a.m. 
on that day set us all on the look-out for aurora in the evening. 
Neither were we disappointed ; the display was remarkable. 
But the question in this case, as with the Carrington-Hodgson 
and Young, instances, is still whether the solar and magnetic 
phenomena were directly related or simply coincident. This 
cannot be said to be determined, and nothing less than proof, 
in so important a matter, will serve. Better to advance surely 
if slowly towards truth, rather than accept too hastily evidence 
that is incomplete. We must remember that on the occasion 
of the solar disturbance seen by Trouvelot, the magnets were 
especially quiet, not only at thegime but also before and after. 
But any explanation of these phenomena must include fl cases, 
The position of things, as stated in myfirst letter, referred toabove, 
still I cons@ler holds, qualified only by the circumstance that 
instead of one presumed case of direct relation, three are now 
adduced, with a fourth case (the Trouvelot observation), which 
unquesgionably was not accompanied by magnetic disturbance. 
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Neither can he undertake 
to return, oğ to correspond with the writers of, rejected 






If we furtheaconsiger that, since the year 4839, when attention 
became distinctly drawn to this q@estion, there has occurred mag- 
netic movement, equal to and in very many cases far exceegling 
that accompanying thegCarrington-Hodgson observation, on 
some 400 different daysfwe sfe on how slight a foundation the 
presumption for direct relation, that is of a nature moresor less 
instantaneous in action, exists, although the generalrelation 
between the two classes of phenomena remains undoubted. 

Dr. Veeder, from his own point of view, supports the con- 


tention that Whe 1859 solar outburst cannot be taken as causing 


the accompanying moderate magnetic movement ; indeed there 
was far greater movement some three days previously, and 
again early on the morning of the following day ; but in regard 
to his affirmation that there exists a well-marked periodicity in 
magnetic ougbursts corresponding to the period of the sun’s 
rotation, whilst this in a limited sense may be in some degree 
true, I cannot say that my personal acquaintance with magnetic 
records during very many years enables me at present to ° 
accept such conclusion as a general one, or indeed what as a 
consequence follows, that anything really depends on the posi- 
tion in rotation which the sun occupies relatively to the earth. 
The whole subject is, however, exceedingly interesting, and 
various considerations arise. One bearing on the present ques- 
tion may be mentioned, Great terrestrial magnetic disturb- 
ances are evidently in character cosmical, produced, it would 
seem, or stimulated, by some external cause. [or it has been 
shown (Proc. Roy. Soc. vol. lii. p. 191) that, on occasions of 
unusually sudden magnetic disturbance, the commencement of 
disturbance, at places so widely separated on tpe earth’s sur- 
face as Greenwich, Pawlowsk, and Bombay, is simultaneous 
within a much smaller limit of time than had before been sup- 
posed. Such sudden simultaneous action would thus appear to 
indicate an impulse, solar or otherwise, from without, but 
whether one distinctly solar, or in what other way produced, 
is a question yet to be determined. WILLIAM ELLIS. 
Greenwich, January 6. 


The Mendip Earthquake of December 30-31, 1893. 


Tsusmir the following notes fon the use of any of your readers 
who may. be collecting information on the subject :— 

So far as I can judge, from statements obtained directly from 
inhabitants of the locality, and from the experiences of various 
persons, recorded inthe Shepton Mallet fournal of January 5, 
the movements in this earthquake occurred chiefly along the 
south flank of the Mendip Hills between Shepton Mallet on the 
east-south-east, and Draycott (ne&r Cheddar) on the west-north- 
west. The shock extended as far southwards as Evercreech 4nd 
West Pennard ; it reached as high up a$ Priddy, which is near 
the axis of the hills, and was also goticed at Chewton, several 
miles distant on the northern flank., 7 

The force of the shocks appears to have been vegy irregularly 
distributed, in some houses the movements being quite alarming, 
while in others not far distant they were trifling though unmis® 
takable. Some persons failed to hear the sound, which was 
very evident to others. Persons out of doors heard the sound 
most distinctly, even when they felt no shock. i 

A lady at Shepton Mallet, who had previously experienced an, 
earthquake in New Zealand, recognised at once what was 
occurring, but was not in any way alarmed, She says that her 
bed began suddenly to shake or rock, and as suddenly ceased. 
She was also,conscious of a movement of the whole house, and 
in the sharper shock heard the furniture rattle ; but she did not 
observe any rumbling. Anotherlady in the same house noticed par- 
ticularly the ‘‘ funny unusual sort of noise.” Again, & the same 
house a man describes the movement as resembling a wave mov- 
ing from east to west. A school master and mistress got up under . 
the impression that the watewbkgating apparatus had burst. At 
West Compton a lady in a farmhouse thought from the sound 
and movement ‘‘ that some one wassabout the house,wr that a 
barrel of cider ha@ burst™ At Westbury-below- Wells the shock 
was sharp enough to cause alarm. ~ 

The policeman on duty at Septon Mattetqwery nafurally re- 
ferred the sound to tke direction of the Midland Railway, w¥ich 
runs high on the hills in such a way thet the rumble of its trains 
is heard at a great distance. It is well Rnown that we have but 
little certainty in localising sounds, especially if of indefinite 
character, and that we usually refer thensto positions whence » 
we expect them. pe 

The area in which the earth-movements seem to have been 
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most felt, corresportds with a series of outhying masses of car- 
*boniferous limestone, which afe separate from the main mass of 
carboniferous limestone of the Mendip anticlinal, Whether 
these are parts of another go ab, Vl owe their position to 
fauRing, I do not know. Westwar@ of Wells these outliers 


. form fittle knolls, as at Draycott and Westbury. Further east, 


in the afea between Wells, Shepton Mallet, and West Compton, 


_ they form a group of prominent hills, whose valleys are occupied 


by later form@tions. If such outliers exist east of Shepton 
Mallet, they are deeply hidden by the oolitic straie, , 
Evercreech and West Pennard lie off this carboniferous lime- 
stone, but it e&tends beneath the valley in which these villages 
lie. Priddy is on the main anticlinal of the Priddy Mendip 
hills, and Chewton is separated from all the foregoing by the 
exposure of Old Red Sandstone. It would be intergsting to know 
how far the Old Red Sandstone. shared the movements ; but in- 
formation is likely to be scanty, as the sandstone forms a bleak 
and sparsely inhabited region. F. J. ALLEN, 
Mason College, Birmingham, January 6. 





: Quaternionic Innovations. 


THAT Prof. Tait should not be able to do justice to those 
who prefer to treat vectors as vectors, and quaternions as 
quaternions, instead of commingling their diverse natures, with 
the resulf, in éhe latter case, of confusion of physical ideas 
(and geometrical also, for of course geometry is itself ultimately 
a physical science, having an experiential foundation), is 
naturally to be expected. He does not know their ways, 
either of thinking or of working, as is abundantly evident in all 
that he has written adversely to Prof. Willard Gibbs and others. 
It is, however, a little strange, in view of Prof. Tait’s often 
expressed conservatism regarding Quaternionics, that he should 
tolerate azy innovations therein, such as Mr. MacAulay has 
introduced. The latter may perhaps take this as a compliment 
to his analytical powers, which compel the former's admiration, 
and toleration of his departures from quaternionic usage. For 
myself, I welcome any ‘quaternionic innovations that may 
(ultimately řtend én the direction of the standpoint assumed by 
‘Prof. Gibbs and others, and foresaw some two years since 
(when avery bulky manuscript came to me for my opinion) 
that there would be some quaternionic upstirring. 

Prof, Gibbs has already pointed out how the development of 
Quaternionics has involved first the elimination of the imaginary, 
and next the gradual elimination of the quaternion! Now 
there is a capital illustration of this innate tendency in Prof. 
Tajt’s review (NATURE, Dec&mber 28, 1893), where, on p. 
194, he explains hy an example the meaning of a startling inno- 
vation of Mr. MacAulay’s: Put it, however, in vectorial form, 
and let us see what it comes to then. . Take the case of a stress 
and the force to correspond (which is a little easier than Prof. 
Tait’s examfle, though not essentially different), Let p be a 
stress operator (pure, for simplicity), so that $N, or Nọ, is the 
Stress per unit area on the N plane, N being any unit vector, 
Now we know, by consideration of the stresses acting upon the 
faces of a unit cube, that the N component of the force F per 
unit volume is the divergence of the stress vector for the N 

That is, 
FN=VON, (1) 


for any direction of N. I employ my usual notation for he 
benefit of readers (now becoming numerous) who, though they - 


cannot follow the obscure quaternionic processes, can under- 
stand the plainer ones of pure vector algebra. Now, may we 
remove th® vecfor N (which is, any one of an infinite number 
of vectors) and write a: a 

2 


simply, as tle complete expression for the force ? Certainly we 
may, pr, in full, we have 


F=V¢ or =ov 


i %0 
V=iV, tjv REY}, (3) 
gr brig tn tak g =i. tj. pt E pg (4) 
@ e 


where V, &c. are the scaJar components of the vector y (not a 
quaternion, of course) amd ¢,, &c. are the vector stresses on the 
planes of i, &c., so that ¢,=¢i, &c. Direct multiplication 


(5) 
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° which is F. We mayealso write it PV, because ¢ is pure. e 
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On thg other hand, when ¢ is rotational, let its conjugate be, 
p’, then instead of (1) we haye 


° o e 
S FN=Vq'N, (6) 
and therefore P © 
i e e FP=V¢'=$Vv. m (7) 


Here if is given by the first expansion in (4), ¢’ is given by 
the second. á a 

' Now there are several things that deserve to be pointed out 
about the above, which should be compared with*Prof, Tait on 
p- 194. First, ‘that the result R=v, irrespective of pureness, 
or F=V¢ also when the stress is pure, when got quaternioni- 
cally seems to be a great noveky to Prof. Tait, and to give hjm 
a ‘severe wrench,” involving a ‘‘ dislocation” and a ‘startling 
innovation.” Perhaps, however, it is only Mr, Macaulay’s 
peculiar way of arriving at the result, that Prof. Tait is alluding 
to. Moreover, secondly, in the vector algebra of Willard 
Gibbs and others the use of equation (2) gr of (7) to express the 
force complete, by removal of the intermediate vector N, is 
neither new, nor does it involve any straining of the intellect, 
for it is actually a part of the system itself, done naturally and in 
harmony with Cartesia@ mathematics. See Gibbs’s ‘‘ Elements 
of Vector Analysis” (1881~4) for the direct product of y and ¢, 
(Also for the skew product, a more advanced idea; it, too, is 
a physically useful result.) Thgrdly, note how very differently 
the same thing pfesents itself to Prof. Tait according as ft is 
clothed in his favourite quaternionic garb orgn vetorial vest- 
ments. In the latter case it is either unnoticed or is con- 
temptible; in the former, it may be a novel and g@aluable 
improvement. , 

I do not think that Prof, Tait does justice to Mr. MacAulay 
in making so much of a trifle such as passes unnoticed or un- 
appreciated in the previous work of others. There is, I know, 
much more in Mr. MacAulay’s mathematics than Prof, Tait has 
yet fathomed. For my own part, I like to translate it into 
vectors, not merely because it is then in a form I am‘used to, 
and is plainer, but also because the true inwardness of thes 
processes involving linear operatgyrs is properly exhibited by the 
dyadical way of viewing them in conjunction with vectors, 
without the forced and unnatural amalgamation with quaternions, 
and the attendant obscurities. This seems to me to ke par- 
ticularly true in physical applications, I should not be writing 
this note were it not for the misconceptions that Prof. Tait 
indulges in about what he does not know, viz. vector algebra 
apart from quaternions, “ At the sam® time, to avoid possible 
misunderstanding, I disclaim any hostilitygto Mr, MacAulay’s 
quaternionic innovationg, although I must agree with Prof. Tait 
as to the ‘‘singular uncouthness”’ of some of his expressions 
in their present form. I hope he may be able to see his way to dg 
his work vectorially. dt will be mof€ amenable to innovations, 
I think, without mental wrenches. At any*rate heis a reformer, 
and not afraid ‘to innovate when he thinks fit. 7 

‘ OLIVER HEAVISIDE. 

Paignton, Devon, December 30, 1893. 
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The Second Law of Thermodynamics. 


I APOLOGISE to Mr. Bryan for væintentionally reading into 
the Report, Article 17, what he did not intend to be there. I 
understand now that according to his view conservative systems 
are not alone to be included in the Clausian proof. 

My point, however, is (or was) that they ought to be ex- 
cluded, at all events when there is only one controllable co- 
ordinate v, because (1) in conservative systems the virial 
equation gives a relation between T and v, so that only one of 
them is independent. That, I submit, is true infact. And (2) the 
second law, I said, requires two independent variables. That, 
however, is a question of definition, and if Mr. Bryan were to 
take the equation 


° [Pre 


fora complete cycle, whateveg be the nature of te system, as 
a definftion of the second law, I. see no valid objection to that 
definition. ” ' a s 
I admit, and did admit, that for a conservative sytem, -moving 
oe . 


in a complete cycle, 
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and therefore I admit that if Mr, Bryan attaches his wheel and Mr. Nichals’ copdition may therefore, yithout loss of its 
windlass to my pistin of constantgnass, we should get generality, be put inthe form © 8 è 
j P 0Q =O (i x df a o f dX Bf do. $ 
‘ T el dy ẹ J advat ; 
e e ae 
for each complete ture of the wheel. WhetMer that equation | The general solution of this is ES 
can be correctly said`to express the second law, where there is * fs o(%); ` 
only one independent variaBle, is a question of definition of the fb 
second law, e as before . 
I said, alsop that if we are at liberty to vary the mass of the That eqgiatinn, 
pistin, we have two independent variables, but no longer a. f=o(% 
conservative system. Mr. Bfyan, with greater generality, va x), e s 


points out that the same effect would be produced by altering 
thé gravitation-potential. . 

The objections to Clausius’s proof generally cannot be more 
forcibly stated than they are in the Report. What is required 
is a definition of the time ‘‘¿.” The absence of that definition 
is to my mind not only an objection, but a quite fatal objection, 


If, as I proposed, we nake 


e 
that answers the ipurpose for the very limited class “of cases 
in which an 

ax = Xv, 
° n7 x az 


A treatment of the subject in generalised coordinates is as 
follows:—-Let ye. . .y, be the unconstrainable, gy. . «gr 
the corfrollable coordinates, concerning which latter I assume, 


as does Boltzmann, that ĝ or “Z, and also | are to be ne- 


glected. Let x be the potential, + the kinetic energy, T the 
mean value of 7. Then we have generally 
X =" I 2g] 
A T= Plog T + F fay + 32(7 7 dg f° 
In some cases the term a does not appear, and therefore 


in this class of cases 

*aQ 7 3 dx 
ee a A 2 Ndi . 
7 0, lpg T + T (& =F z) 


Now let /dy,. . . dyn be the chance that in the stationary 
motion with the g’s con@tant, the coofdinates shall lie between 
the limits y; and yes Wy &c., so that 


xa ffe e exit. ay ° 
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This makes 
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and 
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In order that 2O may be a congpiete differential, we must make 


i. : 
f= (% ) where ¢ is an arbitrary function. That is the 


general solution. 
Now itevill be found that this general solution agrees exactly 
with that given by Mr. Nichols. For his condition is 


i(45-B)=- L &. 
T\NX dy aT av .? 


Now the use of these averages necessarily implies the existence 
ofa function f, such that 


EA ax e 

= do, “X= | EX 

ô X frx T, Ta 5 | ao, 

the integgations being with proper coordinates, and therefore 
ot aN at 
. . wn dv i Xn 
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seems to me to define the limits of the second law for all cases 
in which theterm Z7 does not appearin Lagrange’s equations, 

I hope if Mr. Bryan comes to discuss the virial proof, he will 
give his opinion on this point, H 


I think that the term gge vhen it exists, can be made to 

4%; 
lead to a somewhat similar condition. If, namely, F be the 
chance of a given @ombination of the velocities, 


I ar F dr t dF 
a a e ee eee — oe 
To Ta” Taq 
= l Ta¥de + aog T, 
whence F must be a function of T n 


I have-to thank Mr. Bryan for reminding me of Mr. Nichols’ 
paper, which I had forgotten, though I had some discussion 
with its author at the time, S. H. BURBURY. 





The Fauna of the Victoria Regia Tank in the Botanical 
Gardens. 


PROF. LANKESTER’S account of the ‘‘ Freshwater Medusa,” in 
NATURE, December 7, 1893, shows how witb very little trouble 
the interests of zoologists may be served by those who have the 
charge of botanical gardens like that in the Regent’s Park. All 


' that is necessary is to refrain from periodically cleaning out the 


tanks in which tropical water plants are grown, When these 
latter are imported from abroad they often carry with them 
various aquatic animals of novelty or interest like the medusa 
mentioned. This particular tank has recently produced quite a 
number of remarkable animalS. Mr. Bousfield, some ygars 
since, found certain new or little knowg speajes of Devo therein, 
and more recently Prof. A. G. Bourne met with a new form of 
the Naid genus Pristina in the saree tank. I have been able, 
thanks to the courtesy of Mr. Sowerby, to examine water and 
decaying weed therefrom on more than one occasfon, and I dis- 
covered a series of rare or novel species of Oligocheta, The most 
remarkable form was one which I described a year or two since as 
anew genus Branchiura ; this worm, with the general characters 
of a Zubifex, possesses a row of dorsal and ventral branchial 
processes, besides showing other points ofinterest. In the same 
sample of water were large quantities of a Naid, called by its 
original describer, Prof. Bourne, who met with it in the town of 
Calcutta, Chetobranchus semperi. This worm has also a series 


of branchize, but they are lateral in position, and enclose the long , 


dorsal setæ ef the Annelid, thus suggesting the parapodia of the 
marine Chzetopods. I have also found the rare species. 
Aolosoma niveum in the same locality, and a, freshwater 
Nemertine(@ Zéetrasteruma aguarum dulciumy, besidesa num- 
ber of Oligochzta which I dia not at the time identify. 
FRANK E, BEDDARD. 
emg 2 


Rudimentary (Vestigial) Organs. © , 


Pror. Harté&c’s letter in your issue of the 28th ult. is inter- 
esting as an illustration of the extremaganger of regarding ah. 
organ as vestigial and functéonless merelj®ecausegour Syper- 
ficial investigationsehave not revealed to us its ise, 

If Prof. Hartog had examined the*distal knob of the modern 
eyeglass, even by the old-fashioned macroscopic methods, he 
would have seen that there passes throug% a screw, whosg 
function is to hold the two sides of the ov@l frame together, and 
thus retain the lens in place. a 

“Dhe knob is also useful as a convenjgnt point to lay hold of 
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in drawing the tvfodenses apart. We may aI thiak, prophesy | 
that thase two functions will seure the organ against disappear- 
- ance "  W,. E. H. 


- 





: eer 

ALLOW me, asa wearer of the modern style double eye-glass. 
to point put to Prof. Marcus Hartog that the knob on the distal 
frame owes its survival to’ its utility. Though no longer of 
service as a log ona folder, it yet serves to lay hold of when 
drawing the frames asunder to put on the nose. Itis one of the 
drawbacks of the modern eye-glass that it takes both “hands to 
fix Grremove. e e C. Mostyn: 


3 National Liberal Club, Whitehall Place, S.W., January 4. 
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FRESH LIGHT ON THE AINU2 


e r 
? AAR. A. H. SAVAGE LANDOR, grandson of the 


poet, and himself a talented artist, recently made a 
remarkable journey round the island of Yezo, and up 


i 
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many of its large rivers, repeating Captain Blakiston’s 
route in 186 so far as regarde the north-east and west 
coasts, but supplementing that traveller’s journey along 
the whol@ east coast and in the iwterior, He travelled 
gone, with practically no equipment except for 
‘painting ; and dung five months he lived almost 
exclisivel? with the Ainu, even sharing their food. 
He visited'in this way nearly every native village 
in Yezo, and estimates the total number of pure- 


bred Ainu now on the island at about 80600, while 
ee : 

1 “Alone with the Hairy Ainu ; or, 3800 Miles on a Pack Saddle in Yezo, 
and a Cruise to the Kuril®lslands.” By A. H. Savage Landor. (London : 
John Murray, 1893.) e Ad 
@ 

é e 
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the Japanese estimate of the whole Ainu population, in- 
cluding half-breeds, is feom 15,000 to 17,000. Mr. 
Landor gives a lively and straightforward ‘account of his 
journey, illustrated by numerous pgrtraits, pieces of 


landscape, ang *dyawings of houses and implements, , 


which is replete with incidental information as to the 
ways of the primitive people amd the, minor adventures. 
of the road. NogEuropean has previously covered so 
much ground in Yezo, and we are sutpwised, at the 
modest size of the volume in Which so many fresh observ- 
ations are recorded for the first time. . The geographical 
results of the journey werg communicated, shortly after 


*his return, to the Royal Geographical Society, and pub- 


lished, with a map of the island (reproduced, with some 
additions, in this volume), in the last part of the Society’s 
“ Supplementary Papers.” We are not aware that the 
anthropological data have yet een submitted to 
specialists, but we feel confident that they will assist. 
notably in forwarding our knowledge of the difficult 
Ss ae of Ainu ethnology. The 
author as an artist has a keen and dis- 
criminating eye for form and colour, so 
that his observations carry much more 
weight: tan- the chance remarks of 
most non-scientific travellese. Itseems 
a pity that some of the portraits are not 
reproduced in colour, and we taust that - 
an effort will be made to secure for 
anthropological collections some of the 
original pictures, which we understand. 
are still in Mr. Landor’s-possession. 

. -In the course of the narrative a 


kuru, or’ early pit-dwellers, the sug- 
posed aborigines of Yezo; ten chapters 
at the end dte devoted to Ainu archi- 
tecture, art, and graves, Ainu heads 
and their physiognomy, mowemenjs and 
attitudes, clothes,ornaments and tattoo- 
ing, Music, poetry and dancing, 
heredity, crosses, psychological observ- 
ations, physiclogical observations, 
pulse-beat and res@firation,-odour of 
the eAinu, the five senses, superstitions, 
morals, laws and punishments, marital 


population. ° 
- These and an appendix giving mea- 
surements of the Ainu body constitute 
a definite addition to science, which 
loses but little of its value through being, 
expressed in popular language. Indeed, 
it 1s a matter of some importance that 
such facts should be disseminated by 
a book which, altogether apart from 
its intrinsic -value, will be widely reat 
on account of. its fascinating human 
interest ° . 

_ The illustrations which we reproduce 
are extremely characteristic portraits, 
` showing admirably the hairy character 
of the men, and the well-known fashion of*tattooing 
a moustache on the women: 

The average Measurements Of ten pure Ainu (five men 
ang five women) of Frishikobets, on the upper Tokachi 
river, Were as follows :—Height, 624 inches for men, 
58% inches for women ; length from tip to tip of fingers 
with arms outstretched, 65$ inches for men, 14 inches 
for wofhen ; chest measurement, 37,5 for men, 344 for 
women. The pure Aint physiognomy is-described as 
follows :—-“ When seen full-face the forehead ig narrow 
and sharply sloped backward, the cheek-bones are pro- 
minent, and the nose -is hooked, slightly flattened, and, 


broad, with wide, strong nostrils. The mouth is gerferally -` 


+ 


+ ` : * 
7 
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. chapter is inserted on the: Kero-pok- ` 


relations arflethe causes that Jimi? 


* 
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large, wit® thick,e firm lips, and the underlip well 
developed. The space from the nose to the mouth is 
extremely long, while the chir which is rather round, is 
comparatively ‘short and not very prominent., Thus the 
face has the shapg of a short oval. The profile is con- 
. cave, and the mouth and eyebrows are Prpminent .... 
In the supraorbital region the central boss is extremely 
well marked ; also fhe bwow ridges, which, however, are 
slightly less conspicuous than the centeal boss. Theears 
are usually lasge, flat, and simply-developed.” Mr. Landor 
shows, by a series of detailed contrasts, that the pure 
Ainu has no similarity whatéver to the Mongolian type. 
The colour of the skin he fougd to be light reddish brown. 
The eye is particularly contrasted te the Mongolian eye, 
having a similar form and setting to that of North Euro- 
peans, while the iris is light brown or dark grey—rarely 
black or dark brown, except in the case of half-breeds. 
The eyes are very expressive, and show the emotions in 
an interesting way. In adults the hair is black, wavy, 
and inclined to form large curls; children have lighter 
hair, and in the north-east of Yezo several men were seen 
with reddish hair and beard. Mr. Landor never $aw the 
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pure Ainu laugh, though on one occasion he induced a 
man to “roar” with surprise and delight. The various 
emotions areeexpressed by slight changes of posture or 
gesture, but the Ainu dg not care to show their feelings ; 
they have no sense of shame, antl even fear :appears 
hardly to be known. 

The women do most of the hard work, but the men 
when hunting can walk fort} miles a day without fatigue, 
although they usually prefer to ride, ponies béing plenti- 
ful and of a good breed. In moving a load or heavy 
object the Ainu never push, but always pull towards them. 
They appar to use the feet and toes very freely to help 
their hands and fingers, and they readily employ their 
teeth, preferring to pull with the teeth than the hand when 
an tnusually heavy haul is necessary. THe whole ap- 


pearance struck Mr. Landor as exactly like thë recon- 


structions of the primitive man of northern Europe, and 
many of tleeir movements rgcalled those of the anthro- 
poid apes. . 

In sexual Matters the Ainu appear to have no definite 
rules, but & form of endogamy is common, which scarcely 
differs from promiscuity. The people are extremely 
filthy, both in their persons and in their huts, the pre- 
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valence of insect parasites being remarkable. They seem” 


to have an acute Sense of smaJl, distinghishing between , 


the odour of an Englishman and a Japanese, but oblivious 
to their own very markgd perfume—an intensified form 
of the “peculiar oflour Of aw uncleaned monkey’s cagę.” 
The sense of touch is singularly defective, and even when 
the extremes are pginful, they cannot distinguish the 
sensation of heat from that of cold. Their hearing is. 
very acute. e 

Mr. Lapdar is severe on those writers whose imperfect 
acquaintance with the Japanese half-castes on the 
southern coast has led them to theori$e on Ainu religion. 
He acknowledges only “ a rudimentary kind of totemism ” 
in connection with the bear festivals, and “a certain 
amount of fear and respect for anything that supports 
their life or can destroy it.” 

In every respect the new observations now published 
make the Ainu appear to be the most primitive of 
primitive races in the northérn hemisphere. The author 
brings forward reasons which led him to believe that the 
Ainu, coming fram the north of Asia, and possibly of 
the same stock as the North Europeans, conquered and 
dispossessed the Koro-pok-kuru who had come to Yezo 
from the Aleutian Islands and were akin to the Eskimo. 

e H. R. M. 


THE PURIFICATION OF SEWAGE BY 
1, BACTERIA} 


HE diffusion of bacteriological knowledge amongst 
the general public is already beginning to affect 
the patent list, and numerous inventions which the world 
is at present asked to take advantage of claim to have 
some special efficacy in regard to micro-organisms. The 
pamphlet before us is intended to introduce to public 
notice one of these bacteriological inventions ‘in a field 
which has already exercised the ingenuity of many 
inventors—-both professional and amateur—viz., the 
purification of sewage. In this case the invention is. 
called the “ cultivation filter-bed,” and theinventoris Mr. 
Scott Moncrieff, whilst the investigation of its efficiency 
has been made by Dr. A. C. Houston. The new process. 
of treatment consists essentially in passing the sewage. up- 
wards through a filtering medium 14 inches in depth, aid 
composed of successive layers of fint, coke, and gravel. 
To quote ‘the words of the report, “the va/zona/e of this 
system of sewage disposal seems to depend on the fol- 
lowing ‘well-recognised truths -~ ` 
“I. That bacteria under favourable conditions are 
capable of indefinite multiplication. 
‘2, That bacteria exist in sewage which are capable 
of peptonising solid organic matter, or, in other words, of 


preparing it, by a process comparable to that of digestion, F 


for its final disintegration. 

“3, That innature the purification of the refuse of the 
organic world is effected by the life-history of these or 
similar micyo-organisms.” 

Having thus learnt what the nature of ‘the method of 
treatment is-—viz. upward filtration without aération, or, 
in other words, putrefaction, we turn in theenexPinstance 
for information as to the effect of this treatment. The 
report contains a number of analytical tables, but not 
one of the analyses shows Us*the composition $f the crude 
sewage, and consequently the nymerous analyseg of the 
effluent furnisheno d&ta whatsoever as to the purifica- 


tion effected. Turning to the analyses of the effluents» -~ep 


however, we are not surprised to“teqgn that it has 
generally an unpleasant ddour, whilst the afbuminid 
ammonia in an average sample was I'I part per 100,000 5 
but why this should be regarded as*‘ very small,” we are 


1 ‘*Report upon the Scott Moncrieff S$ ystemggor “the Bisteriological ® 
Purification of Sewage” By Alex. C. Houston, M.B., DSc. Edin. 
(London : Waterlow Bros., 1893.) 2° 
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at a loss to diseaver. Nor was even the inventor appar- 
ently satisfied, for we are ®ld in the report that “in order 
toe still further improve the quality of the effluent by 
longitudinal filtration, by oxjdat&n, apd by the action of 
micro-organisms, Mr. Scott Moncrieff devised what he 
has termed nitrifying channels. These in their sim- 
plest form consist of half-channel pfpes joined together 
with cement and filled with coke.” These channels were 
originally 30 feet in length, but subsequently they were 
increased to 80 feet. As regards the efficiency? or rather 
inefficiency @f these channels, we are able to form an 
opinion from analyses given on pp. 19 and 20 of the 
report; from these it appears that the free ammonia 
before was 3°2. parts per 100,000, and after pasging through 
the 80 feet channel 3'6 parts, whilst the albuminoid am- 
monia wag ‘8 part dcfore, and °64 part after, respectively, 
whilst in no case was more than a very small proportion 
of nitrate discovered in this effluent, showing that these 
channels are “ nitrifying” in ndme only. 

If we now inquire into the machinery involved in 
producing these results, we find that for a household of 
ten to twelve persons, the filter-bed was 10 feet long by 
2% feet wide, or 25 square feet in area, whilst the so-called 
nitrifying channel superadded to this was 80 feet in length 
{the diameter of these channels is not given). For a 
population of 1000 persons, therefore, a filter-bed, 
upwards of gooo feet square, and a nitrifying channel, 
between 6000 and 7000 feet in length, would be necessary. 

It is difficult to discover what claim to novelty Mr. 
Moncrieff’s system possesses ; the upward filtration of 
sewage was practised years ago, and has been generally 
abandoned on account ofthe far superior results obtained 
by downward intermittent filtration, As regards the 
nitrifying channels, these are simply downward filters of 
a very clumsy and expensive form, the inefficiency of 
which is attested by the analyses published in the report. 
One novelty indeed there is in Mr. Moncrieff’s filters, to 
which they doubtless owe their “up-to-date ” title of “ cul- 
tivation filter-beds,” for we are informed that when a 
new filter-bed is started it is ‘‘ inoculated” with the liquid 
contents of an old one! As already pointed out, in the 
absence of any analyses of the raw sewage, the report 
gives us no information as to the work really done by 
the “ cultivation filter-bed,”*but the effluent coming from 
it certainly contrasts very unfavourably with good 
effluents obtained either by filtration, irrigation, or chem- 
ical precipitation; as régards the work done by the 
“ nitrifying channels,” tlfe analyses demonstrate this to 


- ‘be simply deplorable. 


ə In conclusion, we would remark that the chemical 
analyses might advantageously have been made more 
complete, so as to render the figures comparable with 
those given in the best investigations on the purification 


eof sewage ; and we would point out that an analysis is 


not rendered more exhaustive either by expressing each 
determination in parts per 100,000 as well as in grains 
per gallon, or by drawing out the results in elaborate 
but meaningless curves of divers colours. 
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ARTHUR MILNES MARSHALL. 


A GLOOM has been cagt over the opening year by 

the néws of what can only be described as a national 
calamity. Like his friand, Prof. F. M, Balfour, Milnes 
Marshall has been cut off in the midst of life of scientific 


œ= “isefulness by an accident among the mountains which he 


loved. Qn thesMSt day of 1893 Prof, Marshall, with 
several companions, started "from the hotel at Wasdale 
Head for a day’s climpfng among the precipices of Scaw- 
fell. Allthe dangers and difficulties had been passed, 


. end the party evere looking for suitable views to photo- 


graph, Dr. Marshall had mounted a few feet higher 


* than the others, antlecalled out, “ Here is the best place 
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for the camera,” when almost immediately a large stone 
was seen to fall, followed by his apparently lifeless body. 
The precise details of the mishap will never be known—e 
whether he’ stepped or sat down upon a rock loosened 
by the frost, oy whether, as is thou®ht by some well 
qualified to judge tò be more likely, = stone fell uponhim - 
from above—must remain a matter for conjecttire. The 
melancholy fact is sufficient that a ‘young and brilliant 
student of nature Passed in an instant from the full enjoy- 
ment of health and strength ¢o the “cold obstruction ” of 
death. ° 

Arthur Milnes Marshall was born in 1852, and in- 
herited a love of natural sciênce from his father, a gentle- 
man well known in engineering circles, as well as an 
enthusiastic naturalist and a microscopist of no mean 
reputation. He was educated first at a private school, 
and in 1871 entered St. John’s College, Cambridge, where 
he was one of the earliest studen& of that school of 
biology of which he afterwards became so distinguished 
an ornament. In 1876 he obtained the entrance scholar- 
ship in patural science at St. Bartholomew’s Hospital, and 
entered upon the study of medicine. It is hardly too 
much to say that this step was taken asa fis aller. He 
looked forward with anythimg but satisfaction to the, life 
of a medical pfactitioner, and when, in 1879, he was 
elected to the newly-created chair ofzooldvy in the Owens 
College, he entered with delight upon a career devoted to 
the advancenient of his favourite science. i 

As might have been expected from the friend and com- 
panion of Balfour his first work was embryological, and 
consisted of a series of papers on the Cranial Nerves, 
published in the Yournal of Anatomy and Physiology 
and the Quarterly Fournal of Microscopical Science 
between the years 1877 and 1881. Though in ‘matters 
of detail these papers may need correction, and thoug? 
the “ Segmental Value of the Granial Nerves” is as much 
open to discussion as it was when Marshall wrote his 
thesis, these memoirs were at the time solid contributions 
to our knowledge, and have furnished a basis tpon which 
other men have wrought. The culrfiination of his work 
in this direction has been the great work on “ Vertebrate 
Embryology,” of which an appreciative notice appeared 
in these columns so recently that it ismnot needful to do 
more than allude to it 

In? 1881 the dredging operations of the Birmingham 
Natural History Society gave him the opportunity of 
studying the Pennatulida, and fi the following year a. 
report upon these animals was issuefl under,the joint 
authorship of himself and his father. In this and in his 
subsequent papers on the ‘“‘ Pennatulida of the Porcupine 


and YZydton Expeditions,” and of the “ Mergui Archi- 


pelago,” written partly alone and partly in conjunction e 
wit Dr. G. H. Fowler, he carefully elaborated the dis- 
tinctions between the various forms of zooid’s and traced 
the relationships of the genera onenorphological grounds, 
Strong reasons were adduced for dissenting from the 
classification propounded by Kölliker, though Marshall 
never considered that he haœ enough. material at com- 
mand to justify him in proposing an alternative arrange- 
ment. Onthe whole it is probable that these memoirs 
will form his most lasting contribution to zoological 
science. ; 

A paper on “ The Nervous System of Antedon,” con- 
taining the results of an Easter vacation spent at Naples, 
was valuable as establishing beyond question the views 
of the Carpenters regarding the nervous function of the 
central capsule and axial cords of Crinoids, but it is still 
more interesting as an example of Marshall’s clear and 
logical method. e = 

Marshall was a born teacher; his mind was of that 
rare order which not only sees a problem “clearly itself, 
but is cognisant of every step taken in understanding it, 
and hence is able to enter into the position of those who 
approach it for the first time, and to see where theiy diffi- 
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culties will lie. His lectures were illustrated noteonly by 
wall diagrams, prepared by himself, but by sketches on 
the Blackboard*drawn with the clear decided stroke of a 
master-hand whilsjhe was talking. He was second to 
, none in appreciating the importance of edrawing as a 
means of fixing the details of a structure upon the 
student’s mind, and,it wae his custom to offer annually a 
prize for the best note-book produce% by a member of 
the class. o 

In his own investigations ‘it was his practice to begin 
with the illustrations, and ist this way the whole of the 
figures in his “ Vertebrate Engbryology ” were drawn be- 
forè a line of the text was written. This power of clear 
exposition and his long experience as a teacher rendered 
him a singularly competent writer of text-books, as is 
evidenced by “ The Frog,” and “ Practical Zoology,” 
each of which has pgssed through several editions. 

His powers as a teacher and his powers as an athlete 
rendered him extremely popular with the students ; his 
advice was often sought and was valued because it was 
always candid, whilst his geniality and kindliness were 
such that his most outspoken criticism never gave 
offence. 

Iteis no’ disparagement, hOwever, to kis powers as a 
scientific inwestigator and as a teacher, to say that his 
greatest distinction was his capacity for organisation, 
though ¢his waf as yet only known to those associated 
with him in administrative work; it is not too much to 
say that the great success which attended the Manches- 
ter meeting of the British Association was mainly due to 
his efforts as local secretary, whilst his services first as 
secretary and then as chairman of the Board of Studies 
rendered no small aid to the Victoria University in the 
early stages of its growth. 

The University Extension movement in Lancashire 
and Cheshire loses one of its most ardent supporters. 
‘Though well aware of the necessary failings of this 
methog of imparting instruction, he was firmly pérsuaded 
of its usefulness as a means of stimulating an interest in 
intellectual studies. He was an ideal Extension lecturer ; 
his singularly lucid style enabled him to expound difficult 
biological problems to” large popular audiences, whilst 
the truths he tauglkee were indelibly impressed upon his 
audience by the striking and generally humorous éan- 
guage in which they were couched. 

* Marshall was elected æ Fellow of the Royal Society in 
1885, and served upon the Council for the year 1891-2. 
By his dedth the scientific world loses a Conscientious 
and brilliant worker; the college and university a 
* successful teacher and administrator ; but what of those 
ho are privileged to be his friends? He was a most 
stimulating influence in work, and a cheery companion 
in pleasure, evhose geniality was never known to be 
ruffled by ill-temper or jrritation.. He concealed a deep 
seriousness beneath a jocular and* almost boyish de- 
meanour and phraseology, and whilst rejoicing in an 
unbounded flow of animal spirits himself, the sorrows of 
others touched him to the quick and called forth his 
practical sympathy. Science will progress and the col- 
lege and university hold on their course but the place of 
our friend can never be taken by another. 





NOTES. 


Ir is with deep regret that we announce the Meath of Pypf. 
Hertz, the eminent investigator whose work marks an @poch in 
the history of electrical science. The information comes as a 
surprise to u® and we are grieveg that one from whom $0 much 
‘more might have been expected has been cut off in the prime of 
his life. The gap produced in the ranks of scientific investi- 
gats by àis death will not readily be filled, 

ProF. P. VAN BENEDEN must be added to the: list of men 
of sciehce whothave recently passed away, and whose loss 
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we mourn. Me has*just died at jouvain, atthe age of ninety- | 


three, but his works live and will always do honour to his 
name. He wasa member @f the Brussels Academy of Sciences, 


land had been professor at Louin University for nearly sixty 


years. 


WE regret to record the death of Prof. Forchhammer, the 
well-known archseologist; of Prof. K. L. Michelet, Berlin 
at the age, ofeninety-two ; of Dr. S. Guttmann, Geheimer 
Sanitats-Rath, and editor of the Medicinischen Wochenschrift’ 
and of Dr. L. Krahmer, Ordinary Professor of State Medicine 
in Halle University. 


By the deafh of Dr. George Gordon, natural history in the 
north of Scotland has lost one of its most enthusiastic and oldest 


supporters. He died at the advanced age of ninety-tWo years, on © 


December 12, after working nearly three-quarters of a century 
in the cause of science. : 


A COMMITTEE of eminent men of science, art, and literature, 
with M. Pasteur at its head, has been formed in Paris for the 
purpose of raising the funds to erect a monument to the memory 


of the late Dr. Charcot. i 7 


Dr. R. Brauns has been appointed Professor of Mineralogy 
inthe Darmstadt Technical High School. 


e 
A BOTANIC garden and arboretum has been established at 
Buenos Ayres, by M. C. Thays. 


Pror. G. SCHWEINFURTH has started on his third botanical 


exploring visit, to the Italian colony of Eritrea, on the Red 


Sea. 


ProF. F. DELPINO, of Bologna, has been appointed Director 
of the Botanic Garden at Naples, and Professor of Botany in the: 
University. x 

ONE of the bequests in the will of Mr. A. Peckover, who 
died last month, is the sum of £100 to the Linnean Society. 


Mr. F. E. Ives has been awarded the Elliott Cresson gold 
medal of the Franklin Institute for his system of colgur photo- 
graphy, known as composite heligchromy. 


THE Society for the Encouragement ofgIndustry in the 
Netherlands offer a prize equivalent to £30, and a gold medal, 
for the best memoir on the production of electricity by wind- 
mills. Intending competitors must send in their Schemes before 
July 1, to the Secretary of the Society, Haarlem, Holland. 


* 

ELECTRICAL engineers have as yet been unable to perfect 
a system of working tramways electrically along crowded 
thoroughfares. Inventors have long been engaged endeavouring 


to overcome the difficulties, and as an incentive to them to ẹ 


throw themselves into their task with renewed vigour is an an- 
nowncement in the Zimes that the Metropolitan Traction Com- 
pany of New, York City has offered the handsome award of 
about £10,000 for a system of street-car propulsion which will 
be superior or equal to the overhead trolley system, but with- 


-out possessing the objectionable feature of the trolley for 


crowded thoroughfares. 


THE Committee fonfScien@e nd the Arts of the Franklin 
Institute has issued a circular in which attention is directed to 
three awards undar its cdħtrol. The character and conditions 


of these awards are, briefly, as follows:—The Elliott Cressonsm=emgp 


Medal is of gold, and may be = are for SOM discoyery in ghe 
arts and sciences, or ¢or the in ntion or improvement of some 
useful machine, or for some new procgss, or combination of 
materials in manufactures, or for ingenuity, skill, or perfection 
in workmianship. | 


The John Scott Legacy Premium and® 


Medal (twenty dollars and a medal of bygnze) is awarded for e 


usefué inventions. The Edward Longstrath Medal of Merit, is 
2» a 
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At thé general meeting of the Association for the Improvement 
of Geometrical Teaching, to fe held at University College, Lone 
don, January 13, a new undertaking will be proposed by the 


ce b č 
eof silyer, ‘and may be awarda@l for useful invention, -important 
diacovery, and meritorious work in, or contributions to, science 
or the industrial arts. Full direc fons as to the manner and 


form in which applications for the investigation of inventions and 
discoveries should be made will be sent to interested persons 
‘on application to the Secretary of the Franklin Institute, 
Philadelphia. ® | 


, © o 
IN the annual report just issued by the University of Edin- 
burgh, acknowledgmént is made of several benefactions, We 


read that a legacy of £1000 has been bequeathed by the late, 


Mrs. Elizabeth Trevelyan for the foundation and endowment of 
a scholarship in engineering and mechanical and useful arts, and 
another bequest, by the late Mr. George Scott, of 41000 is 
destined for the foundation of a scholarship in arts. Since the 
close of the previous academic yaar a handsome bequest of £5000 
by the late Mr, Alexander Low Bruce, to assist in the foundation 
of a chair of public health, has been intimated. Of very special 
interest and value is a collection of Arctic and other relics and 
curiosities, made by the late Dr. John Rae, the distinguished 
Arctic explorer, along with his bust, presented by his widow. 
e 


e WE would call attention to a new departure in University 
College. 
Professor of Physiology, will give a practical course of instruc- 
tion in psycho-physiology. The course will take the student 
methodically over the several senses, and familiarise him with 
the methods by which the new branch of science known as 
physiological-psychology or psycho-physics determines the pre- 
cise manner in which sensation varies both quantitatively and 
qualitatively with variations of the stimulus, of the particular 
portion of the sensitive surface stimulated, and soforth. This 
is, we believe, altnost the first attempt in this country to give to 
students systematic laboratory instruction in those experimental 
methods of investigating sense-phenomena which have already 
borne such valuable fruit in Germany and America, As supply- 
ing an exact and practical method of measuring sensibility the 
course shogld further prove valuable to teachers and others. 


el HE increasing interest in psychological investigation in 
America is showf by the establishment of many psycho-physical 
laboratories, and by the formation last year of the American 
Psychological Association, which drew to Columbia College at 
its second meeting, December 27 and 28, a distinguished 
egathering of original investigators. The programme, besides 


_ the annual address of the president, Prof. G. T. Ladd, of Yale 


University, included the following papers :—The psychological 
“standpoint, by Prof. G. S. Fullerton, University of Pennsylvania ; 


ə ‘the case of John Bunyan, by Prof. Josiah Royce, of Harvard 


‘University ; some account of investigations at Columbia College, 
by Prof. Cattell; same at Harvard University, by Prof. Miin- 
sterberg; same at Yale, by Prof. Scripture; experiments on 
‘visual memory, by Mr. H. C. Warren, of Princeton University ; 
Do we ever dream of tasting? by Prof. J. C. Murray, of McGill 
College, Morftreal ; an early anticipation of Mr. Fiske’s doc- 
trine as to the meaning of infancy, by Prof. N. M. Butler, of 
Columbia College ; accurate work in psychology, by Dr. E. W. 
Scripture, of Yale University ; the problem of psychological 
measurement, by Mrs. G. H. Meag, of the University of 
Michigan ; the perception of magnitude and distance, by Dr, 
J- H. Hyslop, of Qelumbia ; pain and pleasure, by Mr. H. R. 
Marshall” of (New York; pa contrasts, by Prof. Edward 
-Pace, of Catholic University, Washington ; the confusion of 
content and function *in the analysis of ideas, by Prof, D. S. 


e 9 Miller, of Bryn Mawr College. Prof. James, of Harvard, was 


elected president for the ensuing year, amd Princetown was 
named as the plac®*of the meeting on December 27 and 28 
of this year. e ° k 
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During the Easter Term Dr. L. E. Hill, Assistant. 


Council, viz., the gstablishment of a fournal of elementary 
mathematics, to appear three times a yéar, and to be specially’ 
devoted to such subjects as are eisually taught in secondary 
schools, ° 


A COURSE of lectures on matters connected “with sanitation 
will be given at the Sanitary Institute from January 26 to 
Aprilz, Among the lecturers are Sir Douglas Galton, Profs, 
Corfield, H. Robinsoa, A. W. Blyth, A. B. Hill, Dr. J. F. J. 
Sykes, Dr. A. Newsholme, and Dr. Hamer. The lectures 
have been arranged for the special instruction of those desirous 
of obtaining a knowledge of the duties of sanitary officers. : 


ON Tuesday next (January 16), Prof. Charles Stewart, the 


‘newly elected Fullerian Professor of Physiology in the Royal 


Institution, will begin a course of lectures on ‘‘ Locomotion 
and Fixation in Plants and Animals.” The Friday evening 
meetings, will begin on January 19, when Prof. Dewar will 
discourse on the ‘‘ ScientificdJses of Liquid Air.” 


THE annual general meeting of the ReyaleMeteorological . 
Society will be held on January 17, whęa the report of the 
council will be read and the election of officers and @uncil for 
the ensuing year will take place. The president of the society 
will deliver an address on ‘*The Climate of Southern 
California.” 


A PERIOD of very severe weather has recently been experienced 
over these islands and the whole of Western Europe. On the 
Ist inst. an anticyclone lay over Scandinavia, and subsequestly 
spread over the northern parts, of this country, causing frost 
in many places, while snow showers occurred in England, 
accompanied by bitter easterly gales. For some days the 
frost and snow contiuued with increased intensity. The 
reports issued by the Meteorological Office show that on the 
morning of the 6th inst. the minimum temperature in South 
London fell to 13°, while on the prévious day a temperature of 
16° was recorded at Jersey, being 22° b@fow the average mini- 
min for January, and’at Biarritz a reading of 14° was recorded 
on the 4th, being 20° lowef than the reading at Bodö in Norway, 
within the Arctic Circle. Towafts the end of the week the 
easterly gales had subsided in the south-east, but had spread to 
the northern parts of the kingdom. On Saturday morning the 
Meteorological Office reported a temperature of 5° in the Mid- 
land Counties and 6° in the centre of Ireland, but later inform- 
atgon inthe Weekly Weather Report shows that the absolute 
shade minimum recorded was minus 4° at Braemar and in the 
Midlands on that day. With refagence to the temperature in 
the north-west of London, Mr. Symons recorded 13°*1 on the 
5th, anda maximum temperature of 18°-4. His long series of 
observations shows that the severity of the night of the 4th and 
5th was only exc eeded three times in the last thirty-five years, 
viz, December 25, 1860, January 4, 1867, and January 17, 188% 
(the day preceding the blizzard); while as regards the maximum, 
there ha s been only one day as severe during the esame period, 
viz. January 4, 1867, when the temperature did not exceed 16°°9, 
The frost cgntinued until the morning of the 8th, when a deep 
depression appeared off the south-west of Ireland, causing 
southerly winds and a considerable rise of temperature, and by 
Monday evening a thaw had set in generally. 


OwfnG to delay at the Government Printing Office, Mr. H, 
C. Russell, the Governmént Astronomer for New South Wales, 
has only just been able to issue the results of rafn, river, and 
evaporation observations made in that golony in 1892, In ad- 
dition to the usual matter, the report contains the results of an 
attempt to determine the average rainfall of Australia, It will. 
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‘be many years before the rainfall of Australia will bè measured 
in @ll parts, but taking the values already obtained, and weigh- 
ing them in proportion to the area of each colony’ in which they 
were made, the avage annual value of the eainfall for the wholg 
-f the mainland of AuStralia comes out as 2115 inches. Another 
matter which Mr. Russellehas investigated is the effect of alti- 
tude upon temperature. In works of eeference it is usually 
stated that wrise of 300 feet causes a fall of 1° Fahr., but this 
quantity must evidently vary with the locality. A comparison 
of the average temperatures at ten different places with that of 
Sydney, making an allowanc® at the rate of 1° Fabr. for ¢ 
difference of one degree of latitude, gave 344 feet as the mean 
elevation required to produce a fall of 1° Fahr. The report 
concludes with an average rainfall map, constructed on the plan 
described in these golumns on December 21; a new rainfall 
map for the year; a map showing the monthly distribution ‘of 
rain over each square degree of New South Wales, and curves 
showing the height of the western riveg of that colony through- 
out 1892. 


THE Transactions of the „Devonshire Association for the 
Advancement of Science for 1893 contaifi a good account of 
the climat® of Torquay, by A. Chandler, from trustworthy 
instruments. bis health resort is favoured by a large amount 
of sunshine; dividing the year into two periods the summer 
has an average of 43°4 per cent., and the winter 30°5 per cent. 
of the possible amount. The average mean shade temperature 
is 50°'2, and the mean annual range 11°'4. The mean tem- 
perature of summer is 56°'5, and of winter 43°'8. The highest 
summer temperature during the year 1892 was only 78°'2, and 

ethe lowest winter temperature was 22°°4. The mean annual 
rainfall for twenty-five yearg, 1864-88, was 37 inches; June is 
generally the driest month, with an average of about 2 inches, 
and January the wettest, with a mean of a little over 4 inches. 
The* prevalent winds are warm, being from south-west, and 
the town enjoys great freedom from storms. The observations 
are now organised and provided for by the Town Council. 

e e 


WRITING uponéhe persecution of the Great Skua (Stercor- 
arius Catarrhactes) in the Annals of Saottish Natural Hisépry for 
January, Mr. W. E. Clarke points out that a fact worth remem- 


* bering in the history of éhbse birds which have become extinct 


within the presentecentury, is that their extermination had, in 
all instances, become an accomplished fact for several years 
before such was realised to be the case. In order to lead orni- 
thologists to do something to prevent the Great Skua from a 
Similar fate, Mr. Clarke gives an account of the persecution to 
which the Wya is subject, and the wholesale stealing of its eggs. 
The evidence he brings forward shows that unless some measure 
of protection is immediafely afforded te the Great Skua, this fine 
"bird must soon cease to exist in Europe. 


Miss E. A. ORMEROD cofftributes to the Zimes of Monday 
some observations on insect attacks upon crops and trees in this 
country during last year. She points out that the attacks of the 
year were much influenced by the exceptional deficiency of rain- 
fall in tHe early half of 1893, from March onwards, and by 
other weather peculiarities. With regard tothe imported locust 
“appearances, the specimens which reached’ her alive proved to 
be of a South European species, ‘which is not gregariqus, afid in 
its own country, though of large size, is known to do no appre- 
ciable damage. From the climatic requirements of locusts, 
therefore, and also from recorded experience, there? does not 
appear to be@any reason to fear %ven a possibility of locusts 
effecting, d settlement in this country. It is pointed out by Miss 
Ormerod, however, hat the presence of locusts in great quanti- 
ties ip fodder might be detrimental to the health of animals fed 
upon it, 
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ANOTHER note on locusts, more or less connected with the 
above, is contained in a statement recently issued by the Gqvern- 
ment of India (Agricuthiral, Ledger Series, No. 2, 1893). Dr. 
Günther suggested to the Government, some time ago, thatdried 
locusts might be used for insectivorous cage-birds and game- 
birds which are now reared at great expense upon ants’ eggs, 
His letter was submitted to Mr. E. C. Cotas, of the Indian 
Museum, Calcutta, who has reported favourably upon it, but 
thinks there would be a difficulty in keeping up the supply from 
India at the present time. But though the invasion of India by 
the locust Acridium peregrinum, Oliv., is now practically at an 
end, Mr. Cotes says that Northern Africa, which was badly in- 
vaded in 1892 by the same insect, and is still infested, might 
offer a favourable ground for experiment. e è 


THE silk-spider of Madagascar forms the subject of an 
interesting article in Die? Natur, by Dr. Karl Miiller. Its 
native name is [lalabe, meaning great spider. This Halabé, 
or Nephila Madagascariensis, spins threads of a golden colour, 
and strong enough, according to Maindron, to hang a cork 
helmet by. The female spider may attain a length of 15 c.m., 
while the male does not exceed 3 cm. A siffgle female indi- 
vidual, at the breeding season, gave M. Camboué, a Fréhch 
missionary, some 3000 m. of a fine silken thread, during a 
period of about twenty-seven days. The thread was examined 
with a viéw to creating a new industry. Specimens tested at 
a temperature of 17° C. showed an elongation of 12°48 per cent. 
under a weight of 3°27 gr. 
threads are actually used by the natives for fastening flowers 
on sunshades, and for other purposes, 


Pror. J. WIESNER, who has recently been studying the 
influence of artificial rain upon European, and exotic plants, 
gave an account of his results at a recent meeting of the Vienna 
Academy. Some of the plants, called by Prof. Wiesner 
ombrophobe, can only for a short time stand continuous rain, 
and soon shed their leaves and decay. Others, called onbrophii, 
can stand it for months together. Plants growing in dry places 
are, as a rule, ombrophobe, but the reverse cannot be said of 
plants growing under wet siitroundings. Leaves appear to 
gain in power of resisting rain as they dev@lop, and to reach a 


climax in this respect at the period of their greatest vital - 


activity, after which they lose much of that power. Leaves 
which can be wetted by water are usually on®brophil, those 
which cannot are usually ombrophobe, but in cases where leayes 
are both ombrophobe and easily wetted, they are extremely 
sensitive to rain. Prof. Wiesner thinks that ombrophobe leavés 
are enabled to resist the putrefactive action of water, especidily 
at high temperatures, by certain antiseptic substances which 
they contain. The same may be said of hydrophil roots and 
submerged parts of aquatic plants. 


THE edeble lichen of Japan, known as ‘‘iwatake,” is de- 
scribed in the Botantsches Centr alblatt (1893, No. 45) by Dr. 
M. Miyoshi, under the name Gyrophora escilent sp.n. Its 
commercial value is due to the large amount which it contains 


of starch and of some gelatinous substance; and it is also ex- 


tensively used in Japanese cfokery as a condiment, having a 
pleasant flavour and being free from purgative properties. In 
some parts of gapan,®especially the mountainous districts, it 
completely covers the moist granite rocks, 
sent into the towns, and a lage quantity Seannually exported, 


IN arecent number of the Electuical World (of New York), 
Lieut. F. Jarvis Patten has described% novel method of obtain- 
ing sinusoidal alternating currents of very low frequency. The 
apparatus, whioh the inventor calls a “liquid commutator,” 
consists of a circular vessel, provided WĦh two conducting elec.” 
trodes fixed at the opposite extremities‘Of a diameter. Aeon- 
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Small textures woven: of these ` 


After drying itej—=-ump 
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etinuous current is “passed frogn one of thee electrodes to the 


~ othgr, through the liquid contained in the vessel, the strength of | now working at. e ‘ 


the current being controlled by an intérnal resistance. A vertical 
spiitdle at the centre of the trough carries a Y revolving arm pro- 
vided “with conducting plates or electrodes at its extremities. 
_ These plates are insulated from one another, and are connected 


to two ring congacts carried by the central spindle. Two brushes, 


bear on’ these rings, and convey the alternating gcurgent. By 
suitably altering. the connections and electrodes, it is possible in 
the same manner to obtain multiphase currents. The author 
finds that the currents obtained are practically sinusoidal, and 
he suggests that they will be of considerable physiglogical use. 


AT a recent meeting of the Société Française de Physique, 
e M. Hurmuz®scu showed some experiments on electrical con- 
vection inair. He finds that if you cause dissymmetry between 
the two discharging knobs of a Wienshurst electrical machine, 
by fixing a point to one of them, then, on placing a sensitive 
gold-leaf electroscope at a distance of about ‘two metres, when 
the machine is worked, the discharging knobs being separated, 
the electroscope becomes charged. The electroscope becomes 
more highly charged when it is fitted with a point than when it 
hae only a varnished ball at the end of its electrode. That the 
charge is not due to induction, but to convection through the 
air, is shown by*the fact that the interposition of a metallic screen 
does not interfere with the effect, while if the electroscope is 
covered over by an insulating shade no electrification is ob- 
‘servable. In addition, it is found that the charge on the 
electroscope is of the same sign as that of the terminal of the 
machine on which the point is fixed. The most marked and 
rapid results are obtained when the point on the machine is 
negatively electrified, while no effects are observed if the point 
is turned toWards she plates of the machine. 


AN account of Victor Schumann’s successes in photograph- 
ing rays of very short wave-lengths is given in No. 50, of the 
` Naturwissenschaftliche Rundschau, These successes are 
entirely due to the elimination of absorption by the material 
used in the® prisms and lenses and, what is especially note- 
worthy, of the layers of air intervening between the luminous 
source and the plgte used for photographing the spectrum. 
This elimination has resulted in the exhaustive exploration of 
the hitherto doubtful ultra®violet region between 231°4 and 
185°2 pu, ang fhe annexation of the region down to 100 up 
to the known spectrum. For this it was necessary to get rid 
of the absorption due to the film: of gelatine in which the 
sensitive silver salt was embedded, and this was accomplished 
by the substitution of a pure silver bromide plate. ‘The camera, 
the spectroscopic apparatus, and the spark tube were all con- 
nected together, and exhausted. The very first exposure on 
the hydrogen spectrum showed that the known radiations of 
that gas only represent a portion of sits total radiance. The 
newly-traced portion turned out to be extremely rf&h in lines, 
‘with a maximum at about 162 pu, and consisted of fifteen 
groups of finesedisposed pretty evenly, containing altogether 
about 600 lines, with intensities decreasing from the maximum 
in both directions, rapidly at first, and then very gradually. 
The wave-lentzths of these lineSAr@as yet undetermined. Pro- 
visiogally that of the smallest wave-length recorded is 
estimated at 100 uu. The spectra df aluménium, cadmium, 
cobalt, and other metals end at about 170 pe. A layer of 
norgal airs: mm, Prhickness affpears capable of absorbing all 
radiation of smaller wavg-lengtfi than tMat. Dry gelatine 
absorbs eagerly all wates beyond 217 puu, Quartz is not 
guitable for prismg and lenses, and white fluor-spar is, so far, the 
only material that d¥swers all requirements. The accurate 
* determination of the new wave-lengths, the further investigation 
of éhe absorption. dueto air, and the further extension of the 
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ultra-violet region, are the problems which Herr Schumann is 
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IN a note ‘published in NATURE on July 20, attention was. 
drawn to the mgineg in which the virulence of the typhoid 
bacillus may be increased by the products of other organisms . 
being inoculated along with it into®animajs.. In an elaborate 
paper, recently publi8hed in the Aznali dell’ Istituto d’ Igiene dè 
Roma, vol. iii. 1893, p. 117, Rencali shows how the virulence 
of the tetanus bacillus may beeintensified by similar means. 
Thus an animal inoculated, with this organism usually 
*succumbs in three days; if, However, the soluble products#of 
this bacillus be accompanied with those of some other organism, 
death ensues with tetanic symptoms in from 12-26 hours. It 
was also found that if by some means or. other the power of 
resistance inherent in the animal was first diminished, the 
action of the tetanus toxine was greatly accelerated. This 
condition of diminished resistance was obtained by either first 
inoculatigg some othe® organism, or by introducing putrid 
Infusions of meat or vegetables in themselves proved to be 
perfectly harmless to the animal in question. To further 
illustrate this point, symptoms @f chronic tetanus were indyced 
in animals by the inoculation of the soluble e prggucts of the 
tetanus bacillus obtained after from 3~4 days’ * growth. After 
from 8~10 days, if pathogenic or non- -pathogenic organisms were 
introduced, the animals died in from 16-18 hours, whilst if they 
were not subsequently interfered with, they usually recovered in 
from 20~35 days. In the course of these investigations the inter- 
esting discovery was made that the bacillus of rabbit septicemia, 
which is usually non-pathogenic to mice, may be rendered fatal 
to the latter by cultivation on agar-agar containing the soluble 
products of the tetanus bacillus. These experiments indicatt 
how harmless saprophytes, such®as the 4. prodigiosus, may 
under given conditions become the servants of disease organisms, 
either by diminishing an animal’s power of resistance, and so 
preparing the way for the entrance and work of pathogenic 
bacteria, or by hastening the lethal action of the latter by 
subsequent intrusion intoethe system of the infected animal. 


WE have received three fascicules of thee®rthcoming volumes. 
of th® Memoirs (Zapiski? of the Russian Geographical Society. 
One of them contains D. Pokotilov’s elaborate paper, ‘‘ U-tai,, 
its Past and Present,” eiven to th® description of the holy 
mountain of the Buddhists and its numeros monasteries. M. 
Pokotilov has followed the same route as Dr. Jos. Edkins 
(‘Religion in China”), and also describes his journey from 
Pekin to the U-tai Mountain; but he also gives a detailed 
descgiption of the Buddhist sanctuary, and the history of the” 
development of Buddhist monasteries at thie spot. The 
learned Russian scholar has utiliseg, moreover, ‘the Chinese 
works devoted to the same subject. Taken in connection with 
Prof. Pozdneev’s large work, ‘* Sketches of the Life of Buddhist 
Monasteries and Buddhist Clemzy,” lately published in the 
Memoirs of the same Society (Ethnography, vol. xvi., 1887), 
M. Pokotilov’s paper is a very valuable addition to the literature 
of the subject. Another fascicule of the Zapiski (Geography, 
vol. xv. No. 3) contains F. Schwartz’s report on his astrono- 
mical, magnetical,,and barometrical observations in Bokhara, 
Darvaz, Karate hin, and Russian Turkestan, made in 1886. A 
third fascicule (Statistics, vol. vii. No. 2) contains a detailed 
description of the Eritrean colony of Italy, by M, A. Troy- 


ansky, ` 


THE Physical Society of London has just issued the third 
part of vol. xii, of its Procéedings. ® 


THE first part is published of the new Žore de Pance ea 
cluding Corsica and Alsace-Lorraine), by MM. G. Kony ahd 
J. Foucaud. - 
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WE have received No. 8 of the first volume of “ Contribu- 
tions from the U.S. National Herbarium.” It fs chiefly 


eoccmpied by thesdescription of American grasses, a large number 
? $ 


of new species being described. 


THE current numbeş of the Asclepiad (olL. zt No. 39), edited 
by Sir B. W. Richardson, F.R.S., contains a good account of 
the works of Robert Boyle, and an autgtype of that eminent 
investigator, from an engraving by R. Woodman. 

j kd 


THE second edition of Clowas’ and Coleman’s ‘‘ Quantitative 
Analysis” (J. and A. Churchill) is about to be issued. The 
aufhors have thoroughly revised the bogk, and have introduced 
many recent modifications in processes, as well as new methods 
of analysis. 


THE Journal of the Royal Statistical Society (part iv. vol, lvi.) 
has been received by us. It contains, among other papers, the 
presidential address delivered by Mr. Charles Booth in Novem- 
ber last, and that given by Prof. Nicholgpn before the Economic 
Science and Statistical Section of the British Associati$n at the 
Nottingham meeting. 


We have received “Eau Sots Pression, by M, F. Bloch, 


being a new wolume in the Aide-Mémoire Series published by 
Gauthier-Villars, Paris. The early chapters in the book are 
devoted & enunciating hydrostatic and hydrodynamic principles, 
and stating the general theory of pumps, hydraulic rams, and 
accumulators, The subject is then treated from a practical 
point of view. The book contains thirty illustrations in the 
text, and does credit to an excellent series. 


The Technical Instruction Committee of the County Council 
oF Cumberland has issued a Directory of the Science and Art 
Classes, &c., under its contro® We learn from this source that 
the average attendance of students at science classes held under 
the committge’s jurisdiction is 1328, The subject that obtains 
the highest average is theoretical chemistry ; then come agricul- 
ture, mathematics, plane and solid geometry, and physiography. 
Sound, light, and heat ghows, by far, the lowest number of 
students, the average attendance for the whole county being 


only eight. . ‘ 


e TĦE third volume (Series 3) of the Juternational Journal of 
Microscopy and Natural Science has peen published. The 
journal is the orgarf of the Postal Microscopigal Society of 
London, which has for its object the circulation, study, and 
‘discussion of microscopic objects. The volume just received 
contains a large amount of information of use to microscopists, 


“and several excellent papers, notably one on polarised light gnd 


its applications to the microscope, by Mr. G. H, Bryan, anda 
‘translation from La Diatongste of Dr. Miquel’s long article on 
the artificial cultivation of diatoms. The journal is well illus- 
trated and does credit to the society the proceedings of which it 
reports. We have noticed twp misprints, one on p. 8, where 
“í Leek” is printed instead of Lick, and on p. 69 ‘‘ Wills” is 
printed instead of Wells. 


A USEFUL series of ‘‘ Handbooks of Commercial Products” 
has been provided to the Imperial Institute by the Government 
‘Of India. The books contain descriptions of the economic 
products of India, and among several of them recently re- 
ceived is one on Indian coal, in which a large numbereof facts 
concerning the geology and working of the coal districts are 
brought together. The iron rgsources and iron industries of 
the southern districts of the Madras Presidency are d&scribed 
in another of fhe handbooks, the dccount being accompanied 
by a plategshowing the process adopted for the manufacture of 
wrought iron. The furnace employed is roughly circular in 
horizonfal sectiop, four feet high, two feet in diameter at the 
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base, and only nine inches in diameter at the throat. Two 


other handbooks of ‘interest to us gummarise the present gtate of, 


knowledge concerning the characters and occurrence of Indian 


micas and steatite. . Š 
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A NUMBER of new reactions of f ormaldèhyde, resulting in 
the preparation of seweral new compounds, are descfibed by 
M. Henry in the Bulletin de l'Académie Royale de Belgique. 
This lowest number of the series of aldehydes, HCHO or 
O=CHh,, Appears to be endowed with very considerable chem- 
ical energy, as indicated by the readiness and frequently the 
violence with which it reacts with a large number of substances. 
The reactions now described are those which occur between 
formaldehyd@ and the primary and secondary amines.. If a 
solution of methylamine is added to one of formaldehyde, in 


small portions at a time, a very energetic reaction “occurs with ® 


evolution of so much heat that great loss occurs unless the vessel 
in which the operation is pefformed is surrounded by a freezing 
mixture. When the reaction is complete, the two substances 
being then present in equivalent quantities, the addition of solid 
potash precipitates methyl methylenamine, H,C=N-CHg, 
from the solution, This substance is readily purified, and proves 
to be a colourless mobile liquid, readily soluble in water, and 
boiling at 166°. At the temperature ofa freezing mixture ef 
ether and solid carbon dioxide it solidifies, and may be melted 
again at ~27°. The ethyl compound may be simfarly obtained, 
and is likewise a liquid; it boils at 207-208°, and melts after 
solidification by ether and solid carbon dioxide at —45°. Two 
molecular equivalents of dimethylamine react with even greater 
avidity in aqueous solution with one molecular equivalent of 
formaldehyde, and the reaction can only be safely carried out at 
a very low temperature. The product is tetramethyl methylene- 
/N(CHs)s 
diamine CH, 
‘N(CHs)o 


which fumes strongly, dissolves in water, and boils at 
85°. Ether and solid carbon dioxide will not solidify it. 
The tetraethyl compound, prepared in an analogous 
manner, is also a fuming liquid; it boils at 168° AUN 
these compounds are insoluble in strongly alkaline liquids, 
They readily absorb water, like the amines, formaldehyde ənd 
the substituted ammonia being regeaerat®d. A somewhat 
curions fact is observed in connection with the boiling-points, 
Methylimethylenamine CH, : NCH, boils at-166°, and methyl 
isocyanate CONCH), the analogous oxygen compotnd, at 43°; 
so that the replacement of two atoms of hydrogen by one of 
oxygen is accompanied in this case by a reduction of the boiling 
point by 123°. On the other hand, while the compound 

e 


N(CH) 
CH, * boils at 85°, the corresponding oxygen com- 
NN (CHa) 


pound tetramethyl urea boils at 177°, nearly a hundred degrees 


higher. 

In a further communication to the Buetin of the Belgian 
Academy, M. Henry describes a new mode of preparing halogen 
substitution products of the oxides (ethers) of the*alky! radicles. 
The monochlorine derivative of methyl ether CH,Cl‘OCH, 
was prepared in 1877, by Frigdel, by chlorination of the ether. 
It is now shown to be much more readily obtained by mixing 
a concentrated aqueous golution of formaldehyde witie methyl 


, a colourless and very m&bile liquid 


- alcohol and saturating the cooled solution with hydrochloric acid 


gas. The compound separates as a colowaigss liquid layer at 
the surface of the solytion, and @y distillation the pure’substaftce 
isat once obtained, boiling at 60°. The monobromine derivative 
may be obtained in a precisely similar“manner, and proves to 


be a pungently-fuming liquid, boiling at 87°. Fhe iodine com-e , 


pound is also afforded by the analogous reaction with hydriodice 

acid, the pure liquid boiling at 124°, but, it Rddition, the di-iodin 
F d 
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the usual solvents. 


THE*additions to the Zoological So@iety’s Gardens during 
the past week include a Black-handed Spider Monkey (Ateles 
ater, 2) from Eastern Peru, presented by Mr. L. Clarke; a 
Coot (Fulica aira) European, presented by Mrs L? Spender ; 
two Wedge-taited Eagles (Aguila audax) from Australia, pre- 
sented by Mr. F. W. Burgess; a Long-billed Butcher Bird 
(Barita destructor) from New Holland, deposited ; a Salvin’s 
Amazon (Chrysotis salvini) from South America’ two Purple- 
capped Lories (Lorius domicella) from Moluccas, purchased ; a 


© Yak (Paphugus grunniens) born in the Gardens. 





“OUR ASTRONOMICAL COLUMN. 


` kd b 
HARVARD COLLEGE OBSERVATORY REPORT.—In this, the 


forty-eighth annual report to the President of the University, 


Prof. Pickering, the director of the Astronomical Observatory of 
HarvardCollege, has a fine record of work to refer to, which has 


been carried out during the twelve months ending October 31, 1893. 


e make the following brief extracts from the accounts given 


of the various branches of work done in the several departments. 
The East Equtorial was on the whole worked by Mr. O. C. Wen- 


dell, and employed for the systematic observation of variable stars 
upon the system lately adopted. Photometric observations of 


. Jupiter’s satellites (twenty-five in number) were made ; forty- 
eight series of wedge photometer observations (3354 measure- 
ments) for determining the brightness of 1118 stars occurring in 
the Durchmusterung, were also made. Among other uses of this 
instrument were the observations of comets, measurements with 
the polarising photometer, &c. The Meridian Circle has been, 
as usual, atswork under the direction of Prof. W. Rogers, while 
good progress has*been made in the reductions of the observations 
of the southern stars with the meridian photometer. The observ- 
ing list for the latter observations contains about 6000 stars, and 
excluding the 4000 already contained in the Harvard Photo- 
metry, three quarters have now been made, Mr. W. Reed, with 
the West Equatorial, on eighty-seven evenings has made observ- 
ations on wariable stars (489), comparison stars (1318), and ten 
on the brightness of Comet Halmes. 

With regard to the Henry Draper Memorial, Mrs, Fleming 
has given us, as sual her list of stars with peculiar spectra, 
and her examination has resulted in the discovery of the new 
star in Norma. In additřon to a classification of the 20149 
spectra of stars for the new*catalogue, work. has been done with 
the 8-inch and 11-inch, resulting in the production of 2424 and 

037 photographs respectively. A most interesting series (213 
photographs) of 8 Aurigæ has also been obtained. 


In the Boyden Department, in addition to an expedi- 


éion to observe the total solar eclipse in April last, important 
work was done by the 13-inch telescope, which was devoted to a 
® study of the members of the solar system, an account of which has 
been previously referred to in this column. Prof. Bailey, the 
director of the third expedition, began work on April 4, and 
with an 8-inch and 13-inch telescope has obtained 1516 and 
852 photographs with these two instruments respe@tively ; some 
of these pictures show some very remarkable southern clusters. 
This observatory has also a meteorological station on. Mount 
Chachani, 16,650 feet, the highest in the world; a second one 
has now been.established on the volcano El Misti, at an eleva- 
tion of 19,200 feet, with self-recording instruments, The Bruce 
photographit telescope will now Be soon completed and ready 
for work, but the Bruce transit photometer has already made 
some progress towards the observations ofgienth magnitude 
„tars as standards for faint stellar magnitudes. Zodiacal phe- 
nomena have alsggseeen systematically observed. The new 
braek buflding for the thirty@thousand glass photographic 
lates is finished, and the pla&es have Been transferred. In 
is concluding remarks Prof. Pickering alludes to the diffi- 
culty, now becoming more and more significant every year, 


e ° with regard to the observation of faint objects, owing to- the 


increasing number o$ electric lights in the nefghbourhood. An 
‘t electric tram” tr@able seems also approaching a focus in 
e 
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derivative CHTp:C Hl is Simultaneously formed, Incidentally 
eM. Henry observed that phen] reacts in a înost violent manner 
with formaldehyde, great heat being evolved, and a remarkable 
porcelain-like substance being produ ed which is insoluble in all 
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the near future. We hope Prof. Pickewing will®successfully 
overridedhese difficulties. 


THE ‘‘GEGENSCHEIN.”—3m order to find out the origin of 
this peculias phenomenon an effort has been “made to obtain 
observations as nearly contemporaneous as practicable, and 
made at widely gePayated points. The distribution of light in 
the zodiac, and particularly of the sfight maximum nearly 
opposite the sun, and known as % Gegenschein,” or Counter- 
glow, has for some tjme past attracted tht attention of astro- 
nomers, and we, hope the present systematic attempt will be 
rewarded with successful resulés. Those coopetating in this 
work are Prof, Barnard, of the Lick, Prof. Bailey at Are- 
quipa, Prof. Searle and Mr. Reed at Strafford, Vermont, and. 
Mr. Douglass at Cambridgep U.S.A. Prof. Barnard, affer 
describing the general Uppearance of this phenomenon (Asér. 
Sournal, No. 308), besides noticing the change of form and its 
connection with a zodiacal band, finds that his observations 
show that the ‘‘Gegenschein” lags behind exactly opposite 
the sun, or, in other words, that its longifude is not quite 180° 
greater than that of the sun. His numbers are :— 


z From PEOR B- No. obs.. 
1883-1887 ... 1794 +04 16 
1888-891 pe o IOA ie PIZ n 16 
Sept. and Oct. 1893 179°6 +05 22 


His observations show no decided parallax to the object, 
but an appreciable north latitufe, as seen from the valueef & 
in the table above, will be noticed. pen 

Prof. Barnard believes that the latitude Sf the ‘‘ Gegen- 
schein” and the lagging in longitude to bè due top atmo- 
spheric absorption, and that the object is exactly opposite the 
sun, and that it lies in the ecliptic, and if its centre were a 
definite point the position of the sun could be accurately deter- 
mined from observations of the ‘ Gegenschein’ by changing the 
sign of the declination and subtracting twelve hours from the 
Right Ascension.” 


GEOGRAPHICAL NOTES. ; 


THE Arctic expedition planned by Dr. Stein, of the U.S. 
Geological Survey, as the first of a series for the gradaal ex- 
ploration of the Arctic regions from a®base in Ellesmereland 
(see NATURE, vol. xlix. p. 18), is being-actively prepared. Accord- 
ing to Reuter’s agency the command of the expedition has been 
offered to Baron Nordenskiöld, who has contributed £250 to 
its fund and has arranged by cable to keeg? a place open for a 
Swede on the staff. De. Stein has agreed to the latter pro- 
posal, and has stated that his first duty will be to search for the 
Swedish naturalists Björling and J<alstennius, whose tragi@ 
story has been biieflf told in this. column (p. 85). The possi- 
bility that the unfortunate party was able to reach he Eskimo 
of Ellesmereland and live with them for two years is very. 
slight, but as long as the faintest chance remains it is satis- 
factory to find that arrangements are being made for a search 
and possible succour. - 


M. E. A. MARTEL, whose researches on thg*subterranean 
watercourses of France and Greece are well known, has been 
investigating the Adelsþerg Grotto amd other £ars¢ phenomena 
of Carniola, in company with Herr Putick. They were able to 
solve conclusively some points in the hydrology: of the river 
Piuka, and found their way intg parts of the Adelsberg cavern 
never before reached, proving that the whole length of the under- 
ground passages in connection with it is not less than I0 
kilometres. 


‘ Witru the publication of vol. xix., dealing with South 
America, M. Elisée Reclus’ great work, ‘‘ Nouvelle*Géographie 
Universelle : La Terre et les Hommes,” has been completed. 
Twenty years have elapsed since the first volume was published, 

ang these years have seen immense advances of geographical 
knowledte ; but by the device of treating the less known con- 
tinents at the end of the work, it has not fallen seriously out of | 
date. Its great features are the philosophic grasp qf the relation: 
of maneo his natural surroundings, and the working out of this. 
relation for each continent and country. It is unfortunate that 
the state of public feeling on the continent makes ig impossible 
for the University of Brussels to carry out the appajntmegt of 
M. Reclus to a professorship there (see NA{URE, vol. xlvii. p. 327 

on account of his political views. 
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AT a meeting of the Royal Scottish Geographicag Society, 
held last week at Edinburgh, withyProf. J. Geikie in the chair, 
fto cfhsider the equestion of Antarctic research, the following 
resolution by the council of the Society was read :—-‘' That at 
this meeting, held fo? the discussion of Antagctic research, the 
Royal Scottish Geographical Society resolves t8 give its hearty 
support to the promotion of further exploration in the Antarctic. 
The Society’s councilds of pinion that at the present time a 
properly equipped Government expeditionwould, with the in- 
creased advantuges of steam and modern appliances, have every 
prospect of successful explorations in the South Polar regions. 
The council is also convinced tat the additions which might 
be made to our knowledge of climatology, terrestrial magnetism, 
geology, and natural history, would be ofesuch practical scientific 
value as to fully justify the equipment of such an expedition at 
national expense. Towards the promotion of this object the 
council considers it desirable to submit a memorial on this sub- 
ject to her Majesty’s Government, and in this action they invite 
the cooperation of all the leading scientific societies of Scotland. 
To this end the Society appoints an Antarctic committee, con- 
sisting of Dr. John Murray, Prof. James Geikie, Dr. Buchan, 
and Mr, J. G. Bartholomew, together wigh the delegates of the 
other scientific societies, with instructions to draft*such a 
memorial and take such steps towards the promotion of Antarctic 
exploration as is deemed desirable.” A committee of the Royal 
Geographical Society was formed®n the occasien of Dr. Murray’s 
paper (NATURE, vol. xlix. p. 112), and has already been at 
work for some time with a view to bring the whole question of 
Antarctigexploratién before Government. The course of action 
of this committee we understand to be the memorialisation of 
the Royal Society, requesting that body to take the lead in 
approaching the Government after ascertaining the feeling of all 
the leading scientific societies of the United Kingdom. 
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> THE RISE OF THE MAMMALIA IN 
NORTH 4MERICAL 


II. : 


° ° Primitive Trituberculism. 


e 
There is a very general tendency among the vertebrates as a 
whole, fishes and reptiles as well as mammals, to form what are 
called “‘ triconodont.” cro&€ns by the addition of lateral cusps to 
simple cones. In tae mammals alone, these three cusps pass 
into higher stages of evolution, through what is called ‘$ tri- 
tuberculy,” in which these cusps form atriangle. The discovery 
a@f primitive widespread tritukerculy by Cope was a great step 
forward. In looking over the odontographies of Cuvier, Owen, 
Tomes, and, Baume, “we find there is no suspicion of this com- 
` mon type around which the highly diverse mammalian molars 
centre. The molars of the clawed and hoofed mammals can 
now be compared, as we compare the hand or foot of the horse 
Caan that of the cat, because they spring from a common type. 
All the specialised mammalian series—ungulates, primates, oar- 
nivores, insectiwores, rodents, marsupials—are found playing 
similar yet independent adaptive variations upon one type. We 
thus have a clue to the comParison of all molars with each other 
and with the reptile cones; take the human grinders, for 
example. The anterior outer cusps in the upper jaw, and the 
anterior inner cusps in the lowewjaw, are homologous with each 
other and with the reptilian cone. Leaving aside for the moment 
Multituberculates and Monotremes, every known triassic, 
jurassic, cretaceous and basal eocene mammal (excepting Dicro- 
cynodon) is in some stage of trituberculy; all the known cre- 
taceous molars are simple triangles above; all later fossil 
mammals also converge to trituberculy, until in the lowest 
eocene every molar is tritubercular, and the early stages of 
divergence are so similar that it requires a practisell eye to djs- 
tinguish the molar of a monkey from that ofa horse. Embry- 
ology supports the evidence of these fossil series. Thanks to the 
recent admirable researches of Röse and Teecker, we find in the 
primates, ungulates and marsupi@ls, that in the calcificagion of 
its dental caps every molar is heralded by ¿Aree cones placed 
in a triangyg, and in the lower jaw these three cones 
invagjably eppear in the same order (protocone, paracone, and 


Continued from p. 238. 
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metacone) in® whica they arose during the®rèmote geological 
periods, 9 s 

It is necessary to meniġon this overwhelming palæontelo- 
gical evidence, becguse “trityberculy” is still not universally 
recognised ; Fleischmann and others have questioned the hoto- 
logies of the upper and lower triangles, and two able whiters, 
Röse and Forsyth Mejor, have independently propesed an 
opposition theory that ‘€ multituberculy ” or ‘* polybuny ” is the 
mammalian archetype, the latter author believihg trituberculy 
has becomg a é dogma.” So far, however, from there being any 
decline of evidence, I am now able toadd the Cretaceous mam- 
malia to the tritubercular lists and bring®forwatd evidence that 


_the multitubercular molar instead of being primitive was derived 


from the tritubercular; moreover, all the researches I have 
been quotingéend to draw the mammals without exception into 
one of three great primary forms. The haplodont form, from 
which Dromotherium is just emerging in the Tyias, is the 
oldest and nearest the reptiles; the triconodont, or three cones 
in line, was a predominating lower Jurassic type; the trituber- 
cular, or three cones in a triangle (trigonodont, Riitimeyer), was 
the prevailing upper Jurassic and later form. The final pre- 
dominance of the teitubercular over the others was due to its 
possibilities of mechanical adaptation to work of every kind— 
its fotential in evolution. Upon the polyphyletic theory of the 
origin of the mammals here advocated, we must admit, first, 
the independent evolution of trituberculy in @fferefit phyla ; 
and second, the branching off of several great groups in the pre- 
tritubercular stages. 

The tendency of late research is to show that qjl stem mam- 
mals were related in their’ diphyodontism, in their dental 
formula, and in their primitive molar form. These features 
point, not to a succession, hut to a unity of ancestry of the 
Monotremes, Marsupials, and Placentals. 


Divergence of the Three Groups. 


The discovery of the complete double series seems to have 
removed the last prop from the theory of .the Marsupial 
ancestry of the placentals, for the peculiar Rode 8i suppres- 
sion of the second series in the Marsupials has been constant 
since the Purbeck ; this difficulty is added to the structure of 
the jaw, the epipubic bones, the profoundly different mode of 
foetal nutrition. None the less, any conclusion we can draw 
now as to the primary relations of the three great groups is 
more or less of a ‘‘Schwindelbau,” and I put together the 
results of these later discoveries with a full realisation of the 
temporary character of present c@nclusions. ; 

The Permian Sauro-Mammalia (Baur) with a multiple suc- 
cession of simple conical teeth divided into: A, Theromorpha, 
which lost the succession and in some lines acquired a hetero- 
dont dentition and triconid singlefanged molgrs; B, Pro- 
mammalia, ° i 

The hypothetical lower Triassic Pro-mammalia retained a 
double succession of the teeth; they became heterodont; with® 
incipient triconid double-fanged molars; dental formula approx- 
imating 4. 1. 4-5. 8. They gave rise to three groups: I. 
The Prototheria which passed rapidly through the tritubercular® 


into the multitubercular molars in the line of Multituberculates, ẹ 


and more slowly into trituberculy and its later stages in the 
ine of Monotremes, II. The Metatheria or Marsupials tended 
to suppress the second series of teeth, except those intercalated 
with the firsts by this and by reduction the formula became 
5. I. 3. 4-6; the molars passed slowly through the triconodont 
into the typical tritubercular type. III. The Eutheria or Pla- 
centals divided early into a number of branches, % which 
there was heterodontism, but no uniform modification of suc- 
cession. 

We may distinguish four chief branches among these, as 
follows : (A) forms suppressing the second series in the molar 
region only, and acquiring a typical Eutherian destition, 
3. I. 4. 3-4. 1. The Insectivores tended to partly suppress the 


anterior teeth of the second series or intercalate them with teeth «== 


of the first series; the molars gecame tri rcular., 2, The 
higher Placentals retained the session of the fir8t and secoffd 
series as far back as the first molMr ; the molars entered rapidly . 
into trituberculy and its higher stages. 8) forms retaining the 


double succession in part of the molar region, and retaining 
more of the primitiye dentition, 4. 1. 4. 8. 03. The Edentates 
branched off from an early triconodggt or tritubercular 
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diphyodont stagey with numerous molars, apd secondarily sup- | 
presse% the first heterod@t series, and established a 
nurgerotis homodont second series. 4. The Cetacea also 
branched off from a diphyodont, hetQrodont stage, and second- 
arily established a numerous ho®fodont fir8t series, suppressing 


. the se¢ond series. 


$ À 
e 
Breaks and Links in the Mesozoic Fauna. 


By our hypothesis all three sub-classes flourjghed together 
during the American Mesozoic; the Marsupials disappeared, 
then the Monottemes, @nd by the end of the basal Eocene the 
Placentals were in exclusive possession of the northern 
continent. 

Although we have great reason to congratulate ourselves 
upon the rapid progress of discovery, there still remain great 
gaps in Mesozoic time between certain horizons, and in the lineal 
phyletic sefies of both the Mesozoic and Cenozoic. For a 
time standard we may take advantage of the remarkably con- 
stant evolution of the Plagiaula®igz in the Mesozoic, and of 
the Equidæ in the Cenozoic—as certain invertebrates are 
made use of in older rocks, The grooveseand tubercles of 
Plagiaulax and' the cusps and styles of the horses are added 
with the precision of clockwork, and supposing that the rate 
of evolution has been about the same, we can approximately 


estimate both ghe periods of deposition and the intervals as 
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PLAGIAULACID, 
® Stonesfield. Purbeck. Laramie. Puerco. Cernaysian. 
Number of Premolars, ? e 4-3 2 ‘2-1 I 
Grooves on Premolars, ? 7-9 II°l4 = @ 12-15 1f e 
Molar Tuberctes; outer; 
inner 5 2 " 4t2 6i 6:4 9:6 


Estimating the eelogical intervals by dental evolution and , 
faunal succession, there is first the great gap between the 
Trias of Microlestes and Dromatgerium and the Jurassic of 
the Stonesfield slate ; there is a relatively shorter interval, but 
still a considerable one between this and the Purbeck or Atlan- 
tosaurus beds. Then follows another long and very important 
interval between the Atlantosaurus beds and the Laramie 
(Upper Cretaceous). The gap between the Laramie and 
Puerco was relatively short, $ indicated by the comparatiyely 
limited evolution both Of the Plagiaulacids and Trituberculates. 
The Puerco was itself a long period in which the Plagiaulacids 
underwent considerable changes. Then follows an interval 
which it is most important to fill by inture exploration, for 
between the Puerco and the Wahsatcl the differentiation of 
the even and the odd-toed ungulates must have occurred. The 
Wahsatch proper does not mark a very extensive evolution of 
the forms it contains. It passes, after a slight break, into the 


_ base oféhe Bridger (Wind River), and then begins that splendid . 


and almost uninterrupted succession of lake basins, terminat- 
ing in the pliocene. I append a table, to be compared with 
that published by Marsh in hie admirable address of 1877, and 














follows. which exhibits the great progress of the last sixteen years 
g _ 
Be We ee THE SUCCESSION OF THE NORTH AMERICAN MAMMALIA. ý 
PERIODS. ] Horizons. i | moms | Gnanacranste Gewmna, New Tures Armanie, | Sums wacono Banmer CHARACTERISTIC GENERA. New TYPES APPEARING, TYPES BECOMING EXTINCT. 
i 
Post or Upper EQUUS. Equus, 5 species. Elephant, E. primigenius. Mastodon. Llamas. 
PLIOCENE. Camels, Eschatius, Holomentscus, Elk, Alces. Platygonus. 
Sloths, Mylodon, Glyptodon, Ursus. 
True PLIOCENE. BLANCO. Eguis, 3 species, Mastodon, 3 sp. Llamas, Piiauchenta, Piaty- ° 
' gonus, Sloth, Alegalonyx. Felidw. (2?) Hranide. Mustelida. r 
MIOCENE. Protohippus, Hipparion, Mastodon. Rhinoceroses, Aphelops, 5 Extinction of Oreodons and 
i z | LOUP FORK. species. Canzde. Felide. Rodents. Edentates. Camels ond hornless rhinoceroses. 
Llamas, Procamelus, Protolabis. QOreodons, 3 genera. . Deer, 
Upper. Blastoneryx, Cosorye. 
Derr River. Protohippus, Anchitherium. First Mastodons. Oreodons, C, ‘yclo- | Disappearance of Chalico- 
pidius. Chalicotherinm. Tylopoda. therlum. Extinction of 
=f Creodonts, Hyzenodons. 
Middle. JOHN DAY. ATiohippus. ‘Two-horned Rhinoceros, Diceratheriun. Hyopota- | Extinction of Elotheres and 
WHITE RIVER. mins. Peccaries. Oreodons., Rodents. Canidae, felide. Hyopotamus 
° Tylopoda. e 
OTOCFRAS, (2) Miohippus. Artionyx. Appearance of tragulines, Elotheres, grtinction of Hyracodons, 
° (Upper.) Flyopotamus, pigs and peccaries, 
e Á i e ue Cone cats, monkeys. Zef- 
tauchenia. Colodon.  Chatlico- 
Mesohitgus. Amynodon. thertum, Aceratheriut:, Prota- e 
OREODON. pirus, Agriogarus. _Oposstms. Extinction of, Amynodons. 
awer. e (Middle. ) Tylopoda, Péebrotherini. Creo- 
e TitTaANoTHERIUM, | Mesohippus. Titanotherium. donts, ya@nedox. Rodents. In- Laer Bf Titanotheres. 
(Lower. ) sectivores. } : 
> UINTA. Lipihippus. Amynodon, Titanothere, Diplacodon, First Oreo- 
EOCENE. dons, Protorecdon. First Tylopoda, Leptotragulus. Tapirs. 
RIDGE Hyracodons. Rodents. Creodonts, Jfesonyx. 
2 Upper. B ah FEA N eae Appeamatice of Amynodons and horned Titano- | Extinction of Dinocerata, of 
(Upper.) theres. Paleosyops. Hyrachyus, Triplopus. <Achenodan. somg @readonts. 
id BRIDGER, Pachynolophus. Appearance of Insectivora, Cheiroptera, Hyra- Extinction of Tillodontia. 
(Middle.) codons. Uintatherium., Paleosyops. Creodonts, 
Middle. Winn RIVER, Hyracotherium. Palæosyops. Dinocerata, Corpphodon. Phena- | Extinction of Coryphodontia 
{ Lower.) codus. ® and Condylarthra. 
WAHSATCH. HPracotherizuut. Appearance of Artiodactyls, Perissodacty|g: tapirs, Extinction of Arctocyons. 
horses, titanotheres, lophiodons. First Rodents. First Corypho- 
‘ dons, Lemurs and Monkeys. Creodonts, 6 families, Padzonictts. 
e Bina A e eraa AN he RR E A all i 
Interval. (Digferenciation af modern clawed and hoofed placentals.) 
Lower. eg 
PUERCO. Ptilodus, Neoplagiaulax, Polymastedon. Ancient types of Ungu- | Extinction ef Multitubercu- 
° >» > | lates, Carnivores and’ Insectivores: Amblypoda, Condylarthra, lates (? Monotremes). 
Creodonta, Tzeniodonta, Tillodontia. Lemurs. 
oa > eee ip Amt teen rN a fe ANH RTE TI hannitir 
© 
Int . ; ata 7 ; . 
UPPER CRETACE Saas. LARAMIE. | Ptilodus. Bolodontide (Multituberculates). ZAleodon, Trituber- 
ee : ae ee culate Placentals and Marsupials. Typical dentition, 
. ge ee ee R. 
* MIDDLE JURASSIC. D Atlantosaurus. Ctenacedon, Plagiaulax, Bolodon, Multituberculates (? Mono- 
® tremes). Triconodonts (? Marsupials). Tritubewculates (? Pla- e 
| Interval, centals) Primitive dentition. ; m 
ð e 
ee aia ee a - ® 
UPPER TRIASSIC” | Chatham Coal Beds. °| Protodonta, Dromotherinunt, Microconedon, primitive Triconodonts |» z 
@e (? Monotremes). l 
; E eee é ° of 
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The general faunal succession is marked by the sudden 
appearance and disappearance of certain series and fise and 
fall ofæreat groups. In the Trias &ppears the remarkable pro- 
todont or primitive-toothed Dromotherium ; we cannot deter- 
mine its order at præent. We still have no American fauna 
„corresponding to the intermediate Stonesfiedd 8f England. In 
the Jurassic Atlantosaurus beds the three supposed repre- 
sentatives of the Monotremee (multituberculates), Marsupials 
(triconodonts), and Placentals (trituberculates), appear in equal 
numbers ; the latter are generally characterised by the primitive 


- dental formula. In the Laramie the Multituberculates continue 


in great profusion, and the Marsupials and Placentals are also 
numerous, 

The serial succession of the Trifibercujates from the Meso- 
zoic is still an unknown chapter; we are utterly unable to 
connect the Dromatheriide of the Trias, the Triconodontids, 
Amphitheriidze, and Amblotheriide of the Jura with each 
other, or with any Cretaceous or lower tertiary mammals. 
The serial relations ofe the Multituberculates, on the other 
hand, have been made much clearer by the discovery of 
the Laramie fauna. Cope and Marsh in this country, and 
Smith Woodward in England, have at last broken into the 
long barren Cretaceous. In studying the accurate figures pub- 
lished by Marsh and a large collection of teeth recently made 
for the American Museum by Wortman and Peterson, I find 
that this Laramie fauna is widely separated from the Jurassic 
in its general evolution, and as Gaudry, Lemoine, and Cope 
have observed itapproaches more nearly the basal Eocene 
of the Puerco and the Cernaysian of France. The Multitubercu- 
lates of te Laramie include the Plagiaulacide, represented by 
Ptilodus, the form with two premolars, and Meniscoéssus, with 
two premolars and crescentic tubercles. Meniscoéssus has a 
smaller fourth premolar, and is found to lead off to the huge 
plagiaulacid Polymastodon of the Puerco. The only other Mul- 
tituberculates found are those related to Bolodon of the Jurassic 
and Chirox of the Puerco. The other mammals of the Laramie 
range from the mouse to the opossum in size ; they have superior 
molars of the simple tritubercular type—the low cusped or 
bunodent molar, predominatigg in the upper jaw, and the 
tuberculo-sectorial in the lower. The dental formula is mostly 
the typical p. 4, m. 3. Yet, judging by the angular region of 
the jaws, we kave here both Placentals and Marsupials. Some 
of the teeth remind us strongly of those in the Puerco ; their 
determination, however, is very difficult, for the jaws and teeth 
are almost entirely isolated. From another exposure of the 
Laramie, Cope has rgcentlf found the remarkable type Thlæodon 
——remarkable because it is a highly specialised trituberculate 
of typical dentition with a jaw which bears resemblance toghat 
of the Multituberculates and of Ornithorhynchus. There is 
wo placental angle nor strang marsupial inflection. This 
raises the supposition that Thlaodon may be one of the per- 
sistent tritukerculate “*Monotremes which we are, now looking 
for. - 

In the Puerco or basal Eocene, a very marked change 
occurs, for the American fauna loses some of its cosmopolitan 
oe ales the multituberculates or monotremes die out and the 

marsupials arg not found at all; in fact they do not reappear 
in North Ameria until the Miocene. 


Ancient and Mode® Placental Differentiation. 


The Puerco is essentially an archaic fauna and is to 
be regarded: as the climax of the first period of placental 
differentiation, a culmination 8f the first attempts of nature 
to establish insectivorous, carnivorous and herbivorous groups. 
These attempts began in the Cretaceous, and some of the 
types, thus produced died out in the Puerco, some in 
the Wahsatgh and Bridger; only a few flesh-eaters survived 
to the Miocene. It is most important to grasp clearly 
the idea of this functional radiation in all directions of 
this old Puerco fauna, resulting in forms like the modern 
insectivores, rodents, bears, dogs and cats, monkeys, sloths, 
bunodont and selenodont ungulates, and lophodont ufgulates. 
This was an independent radiation of placentals, like the 
Australian radiation of marsupials, What was the cause of the 
wide-spread extinction of these Types? So far as theeancient 
clawed types ay concerned, their teeth and feet seem to be as 
fully adaptiwe in many cases as those of the later unguiculates ; 
thedeoofed® types were certainly inferior in tooth evolution, for 
all their molars evolwed on the triangular basis instead of the 
sexitubercular; the most sweeping defect of both the clawed 
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and hoofed types wag the apparent incapacity,far brain-growth’ 


their bodies went on developing wéile their brains stood, still, p 


Thus the stupid giant fauna, the Dinocerata, which rose out o 

this period, gave way to the small but large-brained modern 

bees It is notewortfy that the@latest survivors of this. wregk 
f ancient life were the large-brained Hyænodons. - `e 

Some of the least spegialised spurs of this radiation appear to 

have survived and become the centres of the second or mid- 
Tertiary radiation from which our modern faunas has evolved. 
Yet we have pot in a single case succeeded in tracing the 
direct connéction. To sum up, we find onthe North American 
continent evidence of the rise and decline and disappearance of 
monotremesand marsupials, and two great periods of placental 
@wadiation, the a@ucient radiation beginning in the mesozoic, 
reaching a climax in the Puerco and unknown post-Puerco, and 
sending its spurs into the higher tertiary, and the modern radia- 
tion reaching its climax in the Miocene, and sending down to 
us our existing types. ig 

Another Eocene centre was lower South America, which has 
of late dimmed the prestige 8f North America in yielding 
strange forms of life. One theory of this Patagonian fauna is 
that it wasan independent centre of functional radiation like 
the Puerco and Australian, full of adaptive parallels, but not, 
yielding to Europe or America any of their older types. But 
Ameghino, to whose energetic researches we are chiefly in- 
debted, believes that he finds a lower Eocene life zong—a sort 
of south polar centre--which supplied both “America and 
Europe. The Puerco he believes is no older than the Sant# 
cruzian, which in turn is very much older than the Parana and 
Pampean formations, which Burmeister has rade so well 
known. This yields the Homunculus Patagonicus which paral- 
lels Cope’s Anaptomorphus in presenting a dentition as 
advanced in reduction as that of man. Ameghino finds here the 
ancestors of the Macrauchenidz ; he believes the Homolo- 
dontotheridæ are the ancestors of the Chalicotheriidze—thus 
deriving a buno-selenodont from a Jophodont type; the 
Proterotheriide, he believes, replace the Condylarthra and 
Hyracotherium in the ancestry of the horses. Similarly the 
Microbiotheriidz are the stem of the creodonts and garnivores, 
I cannot coincide with any of these views. The Multitubercu- 
lates are far older and widely different from the Abderites to 
which Ameghino traces their ancestry. I fully concur with 
the opinion of Cope, Zittel, Scott and others that this fauna is 
of somewhat later age, that it was directly connected with 
Australia and somewhat later with North America, supplying 
us, as has always been supposed, with our slothse I quote 
from a recent address by Scott ig- eo 

‘¢The oldest mammals from South America are those from 
Patagonia, which Ameghino has referred t®the Eocene, but 
which are more probably Oligocene or Miocene. This fauna is 
of extreme peculiarity and isolatioi?; it is made up chiefly of 
edentates, rodents and ungulates of*those very aberrant types 
known as Litopterna and Toxodontia, which are so widely 
different from the hoofed mammals of the northern hemisphere ¢ 
together with some primitive forms of primates, creodonts and 
marsupials. The marsupials are of extraordinary interest, for 
they comprise not only forms allied to the opossums, but also te 
recent Australian forms such as Thylacinus, Dasyurus and Hypsi- 
prymnus. 
unmistakably to a great southern circumpolar continent.” 

The Puerco thus remains the most extensively known and most 
productive lower Eocene centre, yet we have very slender threads 
of positive @vidence to connect its fauna with the later 
placental radiation. f 

The Creodonts of Cope occupy. the same relation to the modern 
insectivores and carnivores that the Condylarfhra do to the 
ungulates. The American group has been recently enriched by 
the discoveries of Wortman, and the literature by the careful 
revision of Scott. This authdY has divided them into eight’ 
families, placing the forms which most resemble the_Insecti- 
vora in the newefamilg, Oxyclanide. These famiffes Mus- 
trate superbly the same law of functional radiation late 
repeated in the placental and marsupig@j,carnivores. The 
Mesonyx family presents sone analogies to the ‘Bhylaciges. 
The modern bears afe parallel in the Arctocyons, with their 
low tubercular molars; Wortman agd myself, with fresh 
materials, have recently added Anacodon to this family, 
a genus which was doubtfully regarded. by Cope as an anciente 


This is a most unexpected fact, and seems to point ® 


ungulate. The Cats and Hyzenas are imitated in the Oxyzenas 
and Hyzenodons, some of the Mioceneeforms of which Scott ° 
os å 
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suggests develope¢ aquatic habits; as ahpve neted, some of 


ə this family acquired large @rains, and persisted late into the 


Mipcene. A still more remarkable likeness to the cats is 
exhibited in the -Paizeonictis family} which, unlike the Hyx- 
noéons, forms its sectorials ov of exactly the same teeth as 
the true cats. The first American Palzonictis was found two 
years ago by Wortman, and this author and myself have 
suggested that this may be the long-sought ancestor of the 
Felidæ. ‘TheeCivets are anticipated in the Proviverridze ; yet 
both Cope and Scott, the highest authorities og this subject, 
believe that the dog-like Miacidee alone formed the connecting 
link between the Creedonta and the true Carnivora. 

The foot structure of the ancient Puerco ungulates is still 
only partly known. Cope has divided these ‘animals into the 
Amblypoda and Condylarthra. The Amblypgda are repre- 
sented in the Puerco by a large form called Pantolambda, with 
selenodont triangular upper molars, and possibly by Perip- 
tychus, with bunodont triangular molars. The Pantolambda 
molars were, as Cope has shown, converted into those of Cory- 
phodon, the great lophodont AMlypod of the Wahsatch, by a 
process exactly analogous to that in which the avéertor half of 
a Paleotherium molar was formed, that, is, they acquired 
‘outer and anterior crests but no posterior crests. * This 
Coryphodon molar type was still later converted into the Uin- 
tatherium type by swinging around the outer crest into a 
transverge crest. I have recently made a careful study of the 
fore and hind feet of Coryphodon, and have found that while 
the fore-foot was subdigitigrade like that of the elephant, the 
hind-foot was fully plantigrade, the entire sole resting upon 
the ground. “The relation or connection between the Bridger 
Dinocerata and these earlier Amblypoda is still unknown. The 
Puerco Periptychus left no descendants. The other ungulates 
of the Puerco were the Condylarthra, the primitive Phena- 
codontidæ, the supposed ancestors of the Artiodactyls and 
Perissodactyls. Much remains to be done to clear up this 
question. . 

Thus an immense number of problems still await solution, 
and demand the generous co-operation of European and Ameri- 
can specialists in the use of similar methods of research, in the 


‘prompt publication of descriptions and figures, and in the free 
I may be pardoned, for calling. 


use of museum collections. 
general attention to the service which the paleontological de- 
partment of the American Museum is trying to render in the 
immediate publication of stratigraphical and descriptive tables 
of western horizons and localities. 

& 


The Factorg of Evolution. 


“A few words in conclusion upon the impressions which a study 
of the rise of the manfmalia gives as to the factors of organic 
evolution, I refer also tg recent papers by Cope, Scott, and 
myself, 

The evolution of a family like the Titanotheres presents an 
uninterrupted march in. one direction. While apparently 

®prosperous and attaining a great size, it was really passing into 
a great corral of inadaptation to the grasses which were intro- 
duced in the Middle Miocene. So with other families and 
*lesser lines extinction came in at the end of a term of develop- 
ment and high specialisation. With other families no causes 
for extinction can be assigned, as in the lopping off of the 
smaller Miocene perissodactyls. The point is that a certain 
trend of development is taken leading to an adaptive ow in- 
adaptative final issue—but extinction or survival] of the fittest 
seems to exert little influence ez route, . 

The changes ez route lead us to believe either in predestina- 
tion—a &ind,of internal perfecting tendency—or in kineto- 
genesis, For the trend of evolution is not the happy resultant 
of many trials, but is heralded in structures of the same form 
all the world over and in age,after age, by similar minute 
changes advancing irresistibly from inutility to utility, It is an 
absolusely definite and lawful progression. The infinite number 
of contemporary developing, degener&ting, @nd stationary cha- 


asma racters preclude the possibility of fortuity. There is some law 


introducing and m@ulating eagh of these variations, as in the 
v@riations of ¢ndividual growt 

The limits of variation sein to lie partly in what I have 
called the ‘‘potential®of evolution.” As the odsperm or fer- 
tilised ovum is the potential adult, so the Eocene molar is the 
potential Miocenesaolar. We have.seen that the variations of 
the horse and rhidoceros molars, apparently so diverse, are 
really uniform—is fot this evidence that the perissodacty] stem 
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had these variations jx potentia, waiting to be called forth by 
certain stimuli? This capacity of similar development under 
certain stimuli is part of the law of mammalign evolutios, bue 
this does net decide the crucial point whether the reaction is 
spontaneous in the germ or inherited frone the parent. Iincline 
to the latter opisidne Š H. F. OSBORN. . 

— 
A DYNAMICAL THEORY OF THE ELECTRIC 
AND LUMINIFRROUS MEDIUM. 


2. 


JT is only at the end of th last century that the somewhat 
vague principle of the economy of action or effort in physical 
actions—which, like all other general principles in the scien- 
tific explanation of nature, is ultimately traceable to a kind 
of metaphysical origin—-has culminated in the hands of Lagrange 
in his magnificent mathematical generalisation of the dynamical 
laws of material systems. Before the date of this concise and 
all-embracing formulation of the laws of dynamics there was 
not available any engine of sufficient power and generality to 
allow of a thorough afd exact exploration of the properties of 
an ultimate medium, of which the mechanism and mode of 
action are almost wholly concealed from view. The precise 
force of Lagrange’s method, insits physical application, consists 
in its allowing us*to ignore or leave out of account altogether 
the details of the mechanism, whatever it is, teats in operation 
in the phenomena under discussion ; it makegeverything depend 
on a single analytical function representing the distri®ution of 
energy in the medium in terms of suitable co-ordinates of 
position and of their velocities ; from the location of this energy, 
its subsequent play and the dynamical phenomena involved in 
it are all deducible by straightforward mathematical analysis. 
The problem of the correlation of the physical forces is thus 
divisible into two parts, (i.) the determination of the analytical 
function which represents the distribution of energy in the 
primordial medium.which is assumed to be the ultimate seat'$f 
all phenomena ; and (ii.) the disgussion of what properties may 
be most conveniently and simply assigned to this medium, in 
order to describe the play of energy in it most vividly, in terms 
of the stock of notions which we have derived from éhe ob- 
servation of that part of the interaction of natural forces which 
presents itself directly to our’ senses, and is formulated under 
the name of natural law. It may.be held that the first part 
really involves in itself fhe solution o? the whole problem ; that 
the second part is rather of the nature af illustration and ex- 
plagation, by comparison of the intangible primordial medium 
with other dynamical systems of which we can directly observe 
the phenomena. Š ° 
The chief representative of exac? physical speculation of the 
second. of these types has been Lord Kelvin. In the older 
attempts of this kind the dynamical basis of theories of the 
constitution of the zther consisted usually in a play of 
forces, acting at a distance, between ultimate elements or 
molecules of the medium ; from this we must, however, CXC EP anges 
the speculations of Greek philosophy and the continuous 
vortical theories of the school of Descartesewhich were of 
necessity purely descriptive and imaginative, not built in a 


‘connected manner oneany rationalYoundation. It has been in 


particular the aim of Lord Kelvin to deduce material pheno- 
mena from the play of inertia involved ‘in the motion of a 
structureless primordial fluid ; eif this were achieved, it would 
reduce the duality, rather the many-sidedness, of physical 
phenomena to a simple unity of scheme ; it would be the ulti- 
mate conceivable simplification. The celebrated vortex theory 
of matter makes the indestructible material atoms consist in, 
vortex rings in a primordial fluid medium, structui%less, homo- 
geneous, and frictionless, and makes the forces between the 
atoms which form the groundwork of less fundamental theories 
consist in thë actions excited by these vortices on one another 
throug the inertia of the fluid which is their basis—actions 
which are instantaneously transmitted if the fluid is supposed 
to be absolutely incompressible. x 

In cgse this foundation pr@ves insufficient, there is another 
idea of Lord Kelvin’s by which it may be supplemented. The 
characteristic properties of radiation, which forms go prominent 
an element in actual phenomena, can be explaiged by, the 


1 A paper read before the Royal Society on ‘December 7, 1893, by Dr. 
Joseph Larmor, F.R.S., Fellow of St. John’s College,,Cambridge, 
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existence of an elastic medium for its transmission af a finite, 
though very great, speed ; such a,medium renders an excellent 

@accoa@nt of all ite relations, if we assume it to possess inertia 
and to be endowed with some elastic quality of fesistance to 
disturbance roughly@analogous to what we can observe and 
study in ordinary elastjc solids of the relativelg incompressible 
kind, such as indiarubber and jellies. Lord Kelvin has been 
the promoter and develop@r of a view by which the elastic 
forces between parts of such a medium maw be to some extent 
got rid of as ultimate elements, and be explained by the inertia 
of a spinning motion of a dynamically permanent kind, which 
is distributed throughout its Yolume. If we imagine very 
minute rapidly-spinning fly-whee]s or gyrostats spread through 
thé medium, they will retain their mgtion for ever, in the 
absence of friction on their axles, and they will thus form a 
concrete dynamical illustration of a type of elasticity which 
arises solely from inertia ; and this illustration will be of great 
use in realising some of the peculiarities of a related type, 
which I believe can b@thoroughly established as the actual,type 
of elasticity transmitting all radiations, whether luminous and 
thermal or electrical—for they are all one and the same—through 
the ultimate medium of fluid character pf which the vortices 
constitute matter. : 

It has always been the great puzzle of theories of radiation 
how the medium which conveys it by transverse vibrations, such 
as we know directly only in nf&dia of the glastic-solid type, 
could yet be so yielding as to admit of the motion of the heavenly 
bodies througiPabsolutely without resistance. According to 
the view of the constitution of the æther which is developed in 
this pap@r, not only are these different properties absolutely 
consistent with each other, but it is, in fact, their absolute and 
rigorous coexistence which endows the medium with the qualities 
necessary for the explanation of a further very wide class of 
phenomena, The remark which is the key to this matter has 
been already thrown out by Lord Kelvin, in connection with 
Sir George Stokes’s suggested explanation of the astronomical 
aberration of light. The motion of the ultimate homogeneous 
frictionless fluid medium, conditioned by the motion of the 
vortices existing in it, is, outside these vortices, of an absolutely 
irrotational character. Now, suppose the medium is endowed 
with elasticity of a purely rotational type, so that its elastic 
quality®can Pe called into play only by absolute rotational dés- 
placement of the elemer%s of the medium; just as motion of 
translation of a spinning gyrostat calls into play no reaction, 
while any alteration of the absolute posjtion of its axis in space 
is resisted by an opposing couple. As regards the motion of 
the medium involvet® in the movements of its vortices, this 
rotational elasticity remains completelyelatent, as if it didgnot 
exist ; and we can at once set down the whole theory of the 
Wortical hydrodynamical congtatution of matter as a part of the 
manifestations of an ultimate medium of this kind. 

The explanation of the laws of physical optics advanced by 
Fresnel, and verified by comparison with the phenomena which 
was possible in several very exact ways, chiefly by himself and 
Brewster, was, about the year 1835, engaging the attention of 

> veral of the chief mathematicians of that time—Augustin 

Cauchy in France, Franz Neumann in Germany, George Green 
in England, an®# James MacCullagh in Ireland. The prevalent 
mode of attacking the problgm was through the analogy with 
the propagation of elastic waves in solid bodies; and the com- 
parison of Fresnel’s laws of propagation in crystalline media with 
the results of the mathematical theory of the elasticity of 
crystalline bodies gave abund@ace of crucial tests for the 
verification, modification, or disproof of the principles assumed 
in these investigations, 

The greatest achievement of MacCullagh is that contained in 
his memoir of 1839, entitled an ‘* Essay towards a Dynamical 
Theory of Crystalline Reflexion and Refraction.” He is in 
quest of a dynamical foundation for the whole scheme of op- 
tical laws, which had been notably extended and gonfirmed by 
himself already. He recognises, I think for the first time jn 
a capital physical problem, that what is required is t&e dis- 
covery of the potential-energy function of Lagrange on which 
the action ofethe medium depends, and that the explanation 
of the form of that function is another question which wan be 
treated separately. His memoir is aubsequent to, but appar- 
ently quite @ndependent of, that of Green, in which Green 
restrieted the medium to a constitution like an elastic solid, 
laid down the generalelaws of such constitution for the first 
time, and made a, magnificent failure of his attempt to explain 


NO. 1263, VOL. 49] 





optical phenomena en that basis. _ If this th was to be done, 
the power, simplicity, and logi&l rigour of Green’s amalysis ° 
might have been expectedgto do it; and nothing further ¢as 
come of the matter until the recent new departure of Lord 
Kelvin in his speculation as to% labile elastic-solid ether. ‘To 
return to MacCullagh, he is easily able to hit off a simple form 
of the potential-enesgy function, which—on the basis of 
Lagrange’s general dynamics, or more compactly on the basis 
of the law of Least Action—absolutely sweeps the whole field 
of optical theory so far as all phenomena are concerned in 
which absorption of the light does not play a prominent part. 
He is confident, as any one who follows Mim in“detai] must be, 
that he is on the right track. He tries hard to obtain a dyna- 
mical basis for his energy-function, that is, to imagine some 
material medjum that shall serve as a model for it, and illus- 
trate its possibility and its mode of action; he records his 
failure in this respect, but at the same time he protgsts against 
the limited view which would tie down the unknown and in 
Several ways mysterious and paradoxical properties of the lumin- 
oe medium to be the same as those of an ordinary elastic 
solid. 

The form of Mactullagh’s energy-function was derived by him 
very easily from the consideration of the fact that it is required 
of it that it shall produce, in crystalline media, plane-polarised 
waves propagated by displacements in the plane of the wave 
front. Though he seems to put his reasoning asglemofistrative 
on this point, it has been pointed out by Sir George Stokes, ang 
is indeed obvious at once from Green’s results, that other forms 
of the energy-function beside MacCullagh’s wong satisfy this 
condition, But the important point as regards MacCullagh’s 
function is that it makes the energy in the medium depend 
solely on the absolute rotational displacements of its elements 
from their equilibrium orientations, not at all on its distortion 
or compression, which are the quantities on which the elasticity 
of a solid would depend according to Green, 

Starting from this conception of rotational elasticity, it can 
be shown that, if we neglect for the moment optical dispersion, 
every crystalline optical medium has three principal elastic axes, 
and its wave-surface is precisely that of FresneJ, white the laws 
of reflexion and refraction agree precisely with experiment. 
Further, it follows from the observed fact of transparency in 
combination with dispersion, that the dispersion of a wave of 
permanent type is properly accounted for by the addition to 
the equations, therefore to the energy-function, of subsidiary 
terms involving spacial differentiations of higher order. To 
preserve the medium hydrodynamically a perfect fid, these 
terms also must satisfy the condigion that the elasticity of the 
medium is thoroughly independent of compressjon and distorti8n 
of its elements, and wholly dependent*on absolute rotation. 
It can be shown, I believe, that this restriction limits the terms 
to two kinds, one of which retains [resnel’s waye-surface un- 
altered, while the other modifies it in a definite mamner stated 
without proof by MacCullagh ; but the first terms depend on 
an interaction between the dispersive property and the wave® 
motion itself, while the second terms involve the square of the 
dispersive quality. It seems clear that the second type involves 
only phenomena of a higher order of small quantities than we ° 
are here considering ; thus an account of dispersion remains 
which retains Fresnel’s wave-surface unaltered for each homo- 
geneous constituent of the light, while it includes the dispersion 
of the optic axes in crystals both as regards their magnitudes and 
directions—regults quite unapproached by any other theory ever 
entertained. 

In this analysis of dispersions, all terms have been omitted 
which possess a unilateral character, such as would be Fadicated 
in actuality by rotatory polarisation and-other like phenomena, 
The laws of crystalline material structures seem to prohibit the 
occurrence of such asymmetryeasgthese terms would indicate, 
except to the very small extent evidenced by the hemihedral 
faces of quartz crystals. The infleence of this asynametric 
arrangement of the®molectles on the optical medium must be 


very much smaller still, for the rotatory terms are in all media oii 


terms. The form of these rotatdly terms in the entrgy-functich 
is at once definitely assigned by r condition of perfect fluidity . 
of the medium, both for crystals and for %otational liquids such 
as turpentine, and this form is the one usually accepted, on 
MacCullagh’s suggestion, as yielding a cowsect account of the 
phenomena. y , 
When dispersional terms are included in the energy function, 
° 
- 


exceedingly minute compared Ẹ the owary dispersional 


* blemf reflexion ; the cond 


e It may preseupitself as a 





{ X ' 

.our continuous 4:falysis is ng any longer applicable to the pro- 
i 

tow numerous to he satished by sah, agg variables. There 
is in fact discontinuity at the ipterface in ghe discrete molecular 
‘stfucture, such as could not be representable by a confinuous 
analfsis, But if we proveed by the method of rays, and assume 
that there is a. play-of surface forces which do not absorb any 
energy, while they adjust the dispersional part of the stress, it 
appears that Peflexion is independent of dispersion, 

The problem of the ether has been first deternwinegly attacked 
from the side of electrical phenomena by Clerk Maxwell in 
„quite recent tines ; Mis great memoir on a ‘‘ Dynamical Theory 
-of the Electromagnetic Field” is of date 1864. It is in fact 


only comparatively recently that the observation of Oersted,® 


‘and the discoveries and deductions of Ampére,e Faraday, and 
Thomson-had accumulated sufficient material to allow the 
question tg be profitably attacked from this side. Even as it is, 
our notions of what constitute electric and magnetic phenomena 
are of the vaguest as compared, with our ideas of what cousti- 


tutes radiation, so that Maxwell's views involve difficulties, not. 


to say contradictions, and in places present obstacles which are 
to be surmounted, not by logical argument ©r any clear repre- 
sentation, but by the physi: al intuition of a mind saturated with 
this aspect of the phenomena. Many of these obstacles may, I 
think, be removed by beginning at.the other end, by explaining 
electric, Actions on the basis of a mechanical theory of radiation, 
instead of radiation on the basis of electric actions, The strong 
point of Maxwell’s theory is the electromotive part, which gives 
an account gf electric radiation and of the phenomena of 
electromagnetic induction in fixed conductors; and. this is in 
keeping with the remark just made, The nature of electric 
displacement, of electric and magnetic forces on matter, of 
what Maxwell calls the electrostatic and the magnetic stress in 
the medium, of -electrochemical phenomena, are all ‘left 
obscure, 

We shall plunge into the subject at once from the optical 
side, if we assume that dielectric polarisation consists in a strain 
in the zther, of the rotational character contemplated above 


. The conditions, gf internal equilibrium of a medium so strained 


‘are easily worked out from MacCullagh’s expression for’ W, 
its potential energy. If the vector (4, g, A) denote the curl o 


- vorticity of the actual linear displacement of the medium, or 


twece the absolute rotation of the portion of the médium at the 
point considered, and the medium is supposed of crystalline 
quality and referred to its principal axes, so'that 


f Wad] (oie Be + PH) dr, 
where dr is an element*of volume, it follows easily that for in- 
ternal equilibrium we must, have 


"af dx + PS dy + Chdi = —aV, 


a complete differential, and that over any boundary enclosing a 
region devoid of elasticity the value of V must be constant. 
Such a boundary is the suriace of a conductor; V is the elec- 
tric potential in the field due to charges on the conductors ; 


Uf, & A) is the electric displacement in the field, circuital by its 


e very nature as a rotation, and (a2f, bte, cA) is the electric 


force deriyed from the electric po'ential V. The-charge ona 
conductor is the integral «f (J, g, 2) over any surface enclosing 
it, and cannot.he alteréa except by opening up a channel detoid 
of elasticity, in the medium, between this conduetor anu some 
other one; in other words, electric discharge can take place 
only by rupture of the elastic’ quality of the zethereal medium. 
_At the iniereace between iwo dielectric media, taken to be 
erystallme as ahove, the ‘condition comes out to he that the 
t: ngential electric lorce is continuous, Wher the circumstances 


_ are those af equilibrium, an® tlerefore an electric potential 


may be introduced, this cnai ion allows discontinuity in the 
valet the potential in®cros ing ihe interface, but demands 
that the amoun! of this discontinuity shafi he the same all 
along the interlace sihese are precisely the circumstances o the 
olserved mhenomeMa of voliaic gotensial differences. The com- 
ponent, no mA! to the interface of the electric displicemen' is 
of course always continufus, from the nature of that vector as 
“a flux, > ; i <a 
> tfficulty in this theory that, as the 
electric displacemc®& is the rotational displacement’ of the 


‘e medium, its surface ggegral over any sheet should be equal to 
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the ling integral of thé linear displacement of the medium 
round the edge of the sheet à therefore that for a closed sheet 
surrounding a condtctor fis integral shoul be null, evhiche 


would invdive the consequence that the electric charge on a 
conductor cannot be different from null, @his line of argument, 





however, impli@s th&t the linear displacement is a perfectly con- .: . 


tinuous one, which is concomitant with and required by the 
electric displacement. The legitimate ,inference is that the 
electric displacemem@ in the’ medium which corresponds to an 
actual charge cannot be set up without some kind of discontin- 
uity or slip in the linear displafement' of the medium ;: in other 
words, that a conductor canno® receive an electric charge with- 
out rupture of the ee medium ; nor can it lose a 
charge once received without a similar rupture. The pat of 
the linear displacement that remains, after this slip or rupture 
has been deducted from it, is of elastic origin, and must satisfy 
the equations of equilibrium of the medium. 

We can produce in imagination a steady electric current, 
without introducing the complication of galvanic batteries, in 
_the following manner, and thus examine in detail all that is 
involved, on. the present theory, in the notion of a current. 
Suppose we have tyo charged condensers, with one pair of 
coating$ connected by a narrow conducting: channel, and 
the other pair connected by another ‘such channel, as in 
the annexed diagram, where gine dark regions are dielectric 


o , ` ® 
A d; 





and the white regions conducting. If, we steadily move 
towards each other the two plates osethe condenser A, a 
curgent will flow round the circuit, in the form of a con- 
duction current in the conductors and a displacement 
current across the dielectric plates of the condensers. Let 
us suppose the thicknesses of these dielectric plates to be 
excessively small, so as to minimise the importance of the dis- 
placement part of the current, There is then practically no 
electric force ‘and therefore no electric displacement in the 
surrounding dielectric field, except between the’ plates of the 
condensers and close to the conducting wires. Consider a clos 

suface passing between the faces of the condensey A, and inter- 
secting the wire at a place Pr. A movement of he faces of this 
condenser alters the electric force hetween them, and therefore 
alters the electric dispPacement across the portion of this:closed 
‘surface which lies in that part of the field; as we have seen, . 
there is practically no displacement anywhere else in the field 
except at the conducting wire ;*therefore to preserve the law of 
the circuital character of displacement ‘throughout, the whole 
space, we must suppose that thisalteration is compensated by a 
very intense change of displacement at the conducting wire. So 
long as the movement of the plates continues, as long does this 
flow of displacement along the wire go on; it cdhsiitutes the 
electhic current in the wire. Now, in calculating the magnetic 
-force in the field, which is the velocity of. the zthereal medium, 
fram the change of electric displacement, we must include in 
ou: int&ration the effect of this sheet of électric displacement 
flowing along thé surface of the perfectly conducting wires, for 
„exactly the same reason as in the correlative prohJlem in hydro- 
dy naméecs, of calculating the Vlocity of the fluid from, the dis- 
tribution of vorticity in ip .Helmholtz had to consider a vortex 
sheet as existing over each surface across which ghe motion is 


discontinuous, ; o OA 
(To be continued.» 
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American Meteorological Journal, December,—Thé@ winds 
af thegIndian Ocean, by W. M. D&vis. The facts for this dis- 
cussion are drawn from the ‘‘ Atlas of the Indian Oaean,” pub- 
- lished by the Deutsch@Seewarte, and the author reproduces two 
charts (1) for January and February, when the*hgat equator and 

the belt of low barometric pressure have advanced to about 
latitude 10° south in the middje of the Indian Ocean, and (2) for 
July and August, showing the position of the high pressure belt 
about 5° more northward than before, in consequence of the 
increased velocity of the circumpwolar whirl. The most striking 
feature of this second chart is the extension of the south-east 
trade wind across the equator, as the south-west or summer 
monsoon, The author clearly pofats out the sufficiency of the 
rotation of the earth to influence the course of the winds, and 
explains the causes of the monsoons. He shows that it is not 
only true that continents are unessential to their development, 
but that they may even destroy their normal conditions. —South 
American meteorology, by W. H. Pickering. This paper 
chiefly deals with the climate of Arequipa, Pern ; altitude 8,060 
feet. The temperature seldom falls below 40° or rises above 
75°. The winds blow with great regularity, except in the rainy 
season, a sea-breeze prevailing during the day, and e land- 
breeze for some hours before sunrise. The mean annual rainfall 
dues not exceed four inches, while on the sea-coast rain is a great 
rarity ; the rainy season occupie@ the first three months of the 
year f rain in the morning is practically unknown. (This and 
the previous p2pemwere read before the New England Meteoro- 
logical Society og October 24 last).—A South American 
Tornado@by W. G. Davis. This tornado occurred on Novem- 
ber 13, 1891, and devastated. the village of Arroyo Seco, near 
Rosario. An illustration, taken from a photograph, shows a 
number of heavily laden railway carriages which were upset or 
carried to a distance by the violence of the wind, The cause 
appears to have been the differences of temperature and humidity 
in adjacent strata of the atmosphere.—Errors of the psychro- 
meter, by H. A. Hazen. This is a summary of a paper recently 
rid by Mr. W. W. Midgley before the Royal Meteorological 
Society. The important pajnt is that Prof. Hazen entirely 
confirms a statement made by Mr, F. ‘Gaster at that meeting, 
that the temperature of the dry bulb thermometer. is not affected 
by the proximity of the water cup of the wet bulb thermometer, 
a statement which was «contrary to the general opinion of the 
meeting. ' We believe that a further confirmation of this fact 
will be brought forward by Mr, Gaster later on, from recent 
careful experiments., s : 


L Anthropologie, ome iv. Nò. 4, July-August, 1893.— 
Mons. Maurice Delafosse contributes an‘interesting paper @n a 
little-known tribe of fair negroes, called the Agni, who dwell 
n the Ivory Coast between the River Tanoué on the east, and 
the Rio San Pedro qn the west. These°albinos are neither so 
tall as some*of the tribes of Senegal, nor so powerfully built as 
the natives of Dahomey. Their height varies from 1'65 m. to 
1’80 m. ; their body is well proportioned, they are quick and 
graceful in their movements, and they have sharp, bright eyes 

Their colour is in general o$ a 
beautiful bronge, more often light than dark. The gri tattoo 
themselves, buf the men are not circumcised, In the same 
number M. Eugène Moutowdescribes a diezto-dorsal movement 
peculiar to man; and there is a paper by M. D’Acy on orna- 
mented neolithic hammers, tomahawks, and axes. 


zf unquestionable beauty. 


SOCIETIES AND ACADEMIES. 
LONDON, 


Royal ®ociety, December 14, 1893.—‘*‘ Note on some 
Changes in the Blood of the general Circulation consequent 
upon certain Inflammations of an acute local~character,” by 
Dr. C. S. Sherrington, F.R.S. è 4 


Linnean Society, December 21, 1893.-~Prof. Stewart, 
President, in the chair. Gen. Sir H. Collett and Mr. H. H. 
johnson wee admitted, and Messrs, G. E. Greene and A. G. 
Tansley were elected.—Mr. P. $. Simmonds exhibited æ collec- 
tion of New Zealand mosses found by Mr. G. W. Simmonds 
while survaying in H.M.S. fandora. Mr. Murray offered 
some remarks on the’ nature and value of the collection, 
which the owner waseunderstood to say would be presented to 
the Bqjanical Department of the British Museum,—The Presi- 
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dent exhibited and described twò curfbus examples of%ssociated * 


ants and plants nameby, /ridomyrmex candatusewith Myrmecodia 
Beccari and Camponotus planatus With Paudomyrma Belts the 
plant being Acacia Hindsii g~Mr. J. E. Ilarting exhibited sonee 
shells of Plaxorbis gorneus, which had been found by the 


fiver-side at Weybridge, which from some unascertained cause 


were curiously bisected. Alluding to the piscivorous habit’ of 
the water shrew, Sores fodiens, he suggested that it might be 
the work of this little animal, Mr. A. D. Michael thought it 
likely to be the result of frost, the lower half @f each shell 
being presegve@ by being imbedded in or adherent to the frozen 
mud. Referring to a MS, letter of Dr. Stephen Hales (the 
author of ‘* Vegetable Staticks,” and a fri€nd and neighbour of 
Gilbert White), which was exhibited by Mr. G. Murray, an 


*excellent engraved portrait of him was exhibited by Mr. Hart- 


= 


ing, who made a few remarks upon his life and work. As this 
portrait was not to be found amongst the 600 engravings of 
‘f scientific worthies " lately presented to the library py the late 
Lord Arthur Russell, he offered it for the acceptance of the 
society.—On behalf of Mr. H; N. Ridley, Director of the 
Gardens and Forests Deparienent, Singapore, the Secretary 
read a paper dealing with all the Orchidee hitherto recorded 
from Borneo, In she: discussion which followed, Mr. C. B. 
Clarke made some remarks on the distribution of these plants 
in the Indian and Indo-Malay regions, and on the way in which 
a knowledge of the species had been gradually acquired and 
extended.—-On behalf of Mr. R. Spruce (whosg death since 
the reading of this paper the Society has to deplore), Mr. Ay 
Gepp read a paper on the Hepatice collected by Mr. W. R. 
Elliott in the islands of St, Vincent and Dominiga, and took 
occasion to describe in some detail the nature and extent of 
Mr. Spruce’s work, which he characterised as a most careful 
and excellent contribution to botanical science, The paper was 
accompanied by a series of minute and beautiful drawings: 


Royal Microscopical Society, December 20, 1893.— 
Mr. A. D. Michael, President, in the chair.-Mr. E. M. Nelson 
exhibited and described a new pattern microscope specially 
designed for agricuiturists.—Mr. Nelson also exhibited a 
new form of metallic chimney for microscope lamps,—-On be- 
half of Mr, J. W. Lovibond, Mr. Nelson exhibited some new 
coloured screens for use with the microscope.—Mr. J. W. Gif- 
ford read a paper on a new monochromatic light screen, illus- 
trating the subject by means of the lantern. —Mr. T. F. Smith 
read a paper on the resolution of Pleurosigma angulatum, illus- 
trated with photomicrographs shown by the lantern. 


Paris. ss 
Academy of Sciences. January 2. — M. de Lacase- 
Duthiers in the chair.—A mechanical pwoblef, by M. J. Bert- 
rand.—On the equation to the derived partials occurring in the 
theory of the propagation of electri¢ity, by M. Emile Picard. 
An application of Riemann’s method to the problems con- 
sidered by M. H. Poincaré at the previous meeting. —A chemical 
study of the nature and causes of the green colouration ing 
oysters, by MM. Ad. Chatin and A. Muntz. The authors 
trace a connection between the percentages of iron contained 
in the coloured parts and colourless parts of the oysters ande 
the intensity of the colouration. The branchiz contain much 


more iron than the remainder of the body, and are most deeply ® 


coloured. The proportion of iron corresponding to a deep 
green or brown coloration is about 0°07 to 008 per cent, of the 
dried branchiz. The mud of the oyster beds where colouration 
occurs contaifis a large proportion of sulphide of iron. Though 
it is insoluble in the solvents for chlorophyll and hzmatosin, 
the green colouring matter resembles those pigmengs in con- 
taining a large proportion of iron.—Graphic determination of 
position at sea, by MM. Louis Favé and Rollet de PIsle.— 
Regulation of the compass by observations of the horizontal 
force, by M. Caspari.—A new isomeride of cinchonfne, by MM. 
E. Jungfleisch and E. Léger. ` A base to which the name cin- 
chunine 8’ has bgen giten is obtained from hydrobromocin- 
chonine by boiling with 85 per cent. alcohol and subsequen 

separation of unaltered base, apocinchonigg, and cinchoniline. 
It forms very long prisms inffiadt in water, Sut Solubleein 
alcohol, benzene, chléroform, aid acetone. It melts at 150°. 
For a 1 per cent. solution in 97 per cent alcohol ap = +125°2°. 
In aqueous solution +2HCI, we have ap = + 176'9°, and with 


4HCl its rotation becomes ap = +178'2°,, Phe base and its® e- 


salts decompose rapidly in air with formation of brown pro- 
ducts less alkaline than the base itself. 
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Zhe salts of cinchonine ° 
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e Murrumbo, near thegyoulburn River, N.S.W., was described. © 


e fauna, figured and described by the author, stands nearest to |, 
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eò ave generally very solubke inewater, but the hydrochloride, 


hydrobromide, ang basic oxalate form exçeptions, and may be 
easily,crystallised.—On the @phites of the Western Pyrenees, 
by M. P. W. Stuart-Menteath. ghe author controverts the 
supposed necessary connection b&ween the Trias and the 
Ophites of this region, and shows that the‘presence of the latter 
is due to the faults of the district. He also shows that the 
intercalation of the ophites parallel to ghe surrounding beds is 
not an invariable case, many instances being now known of 
penetration of neighbouring strata, and that the granites, por- 
phyries, and ophites of the Pyrenees are not jndependent of 
each other, but rather that the latter become important as the 
former die out.—Ore the composition of the waters of the 
Dranse du Chablais and the Rhone at their entrance into the 
Lake of Geneva, by M..A,° Delebecque. 
quantities of solid residue in the waters of these two rivers are 
given for various times in the year. The proportions of the 
substances dissolved vary, calcium sulphate being found more 
aburidant]# in winter, and the alkalies in greater proportion in 
summer. An approximate calculation gives for the amounts of 
dissolved matter carried annualty,into [the Lake of Geneva by 
‘the Rhone and by the whole of its affluents, respectively, the 
figures 750,000 and 1,150,000 tons. ms 


New Sourn: WALES. 


Linnean Society,’ November 29, 1893.—Prof. David, the 
President, in the chair.—The following papers were read :—A 
Thylacine of the earlier Nototherian period in Queensland, by 
€. W. De Vis. The occurrence of a Thylacine, for which the 
name Thylacinus rostralis was proposed, larger than the existing 
species, and differing from it in other expressive features, was 
recorded from the Darling Downs deposits. A number of 
fragmentary portions of the cranium have been for some time 
in the Queensland Museum ; but the most valuable evidence 
has been furnished by a recent acquisition, in the shape of the 


major part of the left side of'an adult skull, with all the teeth . 


except the second upper premolar in place, together with the 
first four cervical vertebree.—-A second note on the Carenides, 
with descriptions of new species, by T. G. Sloane. Nine new 
species were described, and the opportunity of reviewing the 
classification of the group has been taken, synoptical tables of 
the more important genera being furnished.—Additions to and 
emendations in the reference list of the land and freshwater 
mollusca of New Zealand, by Henry Suter. In the ‘‘ Reference 
List ” published in last year’s Proceedings, a further account of 
several new species was promised. Descriptions, which will be 
fully illustrated, of these novelties have now redeemed this 
promise. Critical notes on various other New Zealand land 
mgllusca accompany the descriptions. The existence in New 
Zealand of an undetermined species of: Guxdlachia, the young 
of which were formerly mistaken for an Ancylus, was also an- 
nounced.—On the Australasian Guzdlachkia, by C. Hedley. 
Two Australian species, G»fetterd?, Johnston, and G. Beddomez, 
Petterd, wêre figured and described, and the dentition of the 
former was also elaborated. A summary was given of the whole 
genus, with especial reference to its discontinuous distribution, 
and probable path of migration.—Description of Caecum am- 
~ulatum, an undescribed mollusc from Port Jackson, by C. 
Hedley. The newest addition to the Port Jackson molluscan 


C. auriculatum, de Folin, from the Mediterranean. It is the 
first of its genus observed in extratropical Australia,—-Notes on 
the red-crowned parrakeet (Cyavxorhamphus Cooki) of Norfolk 
Island, by A. J. North. Having recently examined two speci- 
mens of this parrakeet forwarded by Dr. P. H. Metcalfe, of 
Norfolk Island, the author has found it to be specifically dis- 
tinct from C, meve-zealandiea, as maintained by Count Salvadori, 
in whose views as to the incorrectness of the habitat assigned 
to G. Cooki by Gray, and the necessity of regarding C. Rayneri 
as a synonym of C. Cooki héstherefore concurs.—Fourth con- 
| tribution to a knowledge of the geographical distribution of 
Ausan batrachia, witi? descriptiongof a new cystignathoid 
frog, by J. J. Fletcher. The collections recorded are mainly 
from the Lower Po pao and the Northern Tableland of 
N,S. W. pand a rw species ofpCrizia—with vomerine teeth, 
the tympanum indistinct, the doat very dark, the belly macu- 
late and granulate, a [fht-.vertebral line—from Jervis Bay, 
proposed to be called C. Haswell, was described.—Description 
eof a new Austealian Acacia, by J. H. Maiden and R. T. 
Baker, A well-defffied and somewhat remarkable species from 


e NO. 12639VOL. 49] ° 


ATURE 
; bee | e l Ps 


‘The varyinge 


[JANUARY 11, 1894 





It bears some *superficial resemb] ance to Ave dmurrens, Var. 
normalis, but the length of the leaflets, the fewness of the glands, 
the pinrfe, and the flowers in the heads (six or eight only), are 
the principal distinctive difffrences upon which the specify: ranly 
is based. ‘bhis species commemorates Baron Ferd. von Mueller, 
the eminent botanist, to whom we are ingebted for the classical 
“ Iconography? Australian Acacias.’ z 


NETHERLANDS. 

Zoological Society, Novembr 25, 4893.—M. Hubrecht in 
the chair.—M. Hutftecht contributed a paper on the development 
of the Shrew (Sorex vulgaris), and especially on its placentation. 
The placenta is an embryonal organ ; the part which the tissue 
of the mother plays in its form&tion is considerably smaller than 
has been supposed.—-M. Seyqel exhibited models of embryonary 
skulls of Anguis and acerta, made of wax after the methdtl of 
Born.—M. Bolsius dealt with the anatomy especially of the 
generative organs of Branchiobdella parasita,—M. Vosmaer 
treated on the so-called membrane of Sollas, in sponges of the 
genus Sycon.—-M. Hoek described a hermaphroditical ray 
(Rajaclavata), A specimen of a length of 44 centimetres (without 
the tail) was in possession of a single pterygopodium (the left 
one) only. On dissecting it was found to be furnished with a 
complete set of femaje reproductive organs (ovaries, oviducts, 
oviduct&l glands, uteri), and at the left side with a well-developed 
testis containing mature spermatozoa. 
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HEINRICH HERTZ., 


i To last day of* 1893 witnessed the tragic death 
of Prof. Milnes Marshall on Scawfell: on the 
New Year’s Day Prof. Heinrich R. Fbertz passed away, 
and his death will be even more severely felt in 
many circles and more widely mourned. For some time 
he had not been in good he&lth. Last winter a severe 
illness prevented him from digcharging his professional 
duties: for some weeks he was confined to his bed, and 
fears were entertained that he might not recover, During 
the summer-semester he got better and was again able to 
lecture ; a casual observer would scarcely have thought 
that there was anything wrong with him. He was in 
excellent spirits, and his friends hoped that the vacation 
would complete his restoration to health and strength. 
But with the returning winter there came a relapse. A 
chronic, and painful, disease of the nose spread *to the 
neighbouring Highmore’s cavity and gradually led to 
blood-poisoning. He was conscious:to the last, and 
mush have been aware that Pecovery was hopeless ; but 
he bore his sufferings with the greatest patience and 
fo: titude. 

Hertzjs best Mhown through his magnificent series of 
researches on electric waves. He was led, somewhat 
indirectly, to these by a problem proposed in 1879 by the 
Berlin Academy of Sciences, viz. to establish experi- 
mentally a relation between electromagnetic forces and 
the dielectric polarisation of insulators, At this time 
Hertz was assistant in the Berlin Physical Institute, and 
his attention was directed to the problem by Prof. von 

elmholtz. The oscillations of Leyden jars and of open 
induction-coils first attracted his attention; but he 
reluctantly came to the conclusion that any decided 
effect could, scarcely be hoped for. Yet he kept the 
matter in mind ; and certain experiments made a few 
years later—when he had become Professor of Physics at 
the Karlsruhe Polytechnic—led him to the production 
and ‘examination of elèctric oscillations of very short 
period (about a hwedred-millionth of a second). The 
paper “ On very Rapid Electric Oscillations,” which was 
published in 1887, was the first of a splendid series of 
researches which appeargd in Wredemann’s Annalen 
between the year 1887 and 1890, and in which he 
showed, with ample experimental proof and ‘illustration, 
that electromagnetic actions are propagated with finite 
velocity through space. These twelve epoch-making 

___ papers were afterwards republished—with an introductory 

y chapter of singular interest and value, and a reprint ef 
some observations on electric discharges made by von 
Bezold in 1870—under the title Untersuchungen iiber 
die Ausbrettung der elektrischen Kraft. (An English 
translation of this book, with a preface by Lord Kelvin, 
has just been published.) 

As early as 1883, Prof. G. P. Fitzgerald read a paper at 
the Southport meeting of the British Association, “On 
the Energy Lost by Radiation from Alternating Currents,” 
and at the same meeting pointed out that electromag- 
netic waves of as little as two metres wave-length, or even 
less, could be obtained by discharging an accumulator 
through a smallresistance. In a paper on “ The Theory 
of Lightning-Conductors,” published in the °PAz/, Mag. 
in August, 1888, Dr. O.J. Lodge suggested that waves of 
20 or 30 c.m, length from a small condenser might be 
concentrated upon some sensitive detector ; that shorter 
waves still might be obtained by discarding the condenser 
and simply preducing oscillations*in a sphere or cylinder 
by giving if a succession of sparks; and that light- 
wavés in “all probability were only smaller editions of 
these. It was reserved for Hertz to discover, and apply 


with nfarvellous ingenuity, the necessary “ detector,” a | 
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resonating circuit aith an’air-gap, the resi$tance of which 


| is broken down by well-timed impulses so that visible 


sparks are produced. IJfwas only after this paper Was 
written that Dr. Ledge read how Hertz had succeeded in 
detecting electromagnetic waves in free space, in inves- 
tigating their reflection, and measuring their velpcity ; 
and at the end of a postcript to the same paper announc- 
ing the news there occurs the sentence: ¢ The whole 
subject of electrical radiation seems working itself out 
splendidly:” How amply this statement has been sub- 
stantiated we now know.) d 

When his earlier papers on electric oscillations were 
written, Hertz was not aware of von Bezold’s observa- 
tions, nor thet the subject was engaging the attention of 
physicists in Great Britain. He readily and gracefully. 
acknowledged the value of the work done by others ; and 
it is‘equally pleasant to recollect that, when he had 
attained the goal towards which others were striving, 
Profs. Oliver Lodge and Fitzgerald were foremost in an- ` 
nouncing his sugcess and in preparing the English- 
speaktng world to appreciate the importance of the 
discoveries which he had made and might yet be expected 
to make. None, we may be sure, more deeply mourn 
the death of this brilliant investigator—iw his*thirty- 
seventh year—than those who have travelled along thee 
same path, and can fully appreciate the value of his 
work. è 

It would perhaps be an exaggeration to say that the 
news of Hertz's discoveries (with his consequent appoint- 
ment as successor to Clausius in the chair of Physics at 
Bonn) reached Germany by way of England. Butat the 
time when these researches were undertaken Maxwell’s 
theory does not appear to have been very widely known 
in Germany, and it is certain that its importance was not 
generally recognised. It seems that Hertz himself did not 
at first appreciate how rich and suggestive it Was. But 
when. he showed how worthily he could follow in the foot- 
steps of Faraday and Maxwell, his work received instant 
and ample recognition in:England. In December, 1890, he 
came over to England to receive the Rumford medal, 
which was conferred upon him by the Royal Society for 
his researches on electromagnetic radiation. *He was 
delighted with the warm welcome which he received, 
and often spoke of it with obvious pleasure. : 

It might be thought that a world*wide reputation so 
rapidly attained would produce jn a young man some 
feeling of elation and pride, and ip his colleagues some- 
what of envy. But Hertz’s modesty was pro8f against 
the one, and his unvarying courtesy and ready recog- 
nition of the merits of his co-workers made the other 
well-nigh impossible. He was a most lovable man, and 
was never happier than in giving pleasure toothers. Hee 
was always ready to show hospitality to scientific men 
from England and America who came to Bonn. Even 
under the restraint of a foreign tongue (he spoke and 
wrote English with considerable fluency) his conversa- 
tion was chagming. When entertaining friends he kept 
the learned professor well in the background, and his one 
desire was to make every guest feel at ease and happy. 
Many of his students will remember with pleasure certain 
trips to the Siebengeberge, and delightful evenings spent 
in his house in the Quantius-Strasse. 

Absolutely devoid of an} Qesire to pose Mefore the 
public, Hertz yet showed on occasion that he could gbly 
act as a populas exp8nent of experimental research. 


After the publication of his fascinating researches on % emite» 


refraction, and polagisation—lhe was invited*to addre§s 
the Naturforscherversammlung (which corresponds to- 
our British Association) at Heidelberg, in 1889. He 


1 It may not be out of place to observe here tha Wertz appears to have 
made a mistake in saying that Poincaré first pointed out the error of calcu- 
lation in his important paper ‘‘Onthe Finite Velecity of Propagation of 
Electrogiagnetic Actions.’’ (English edition, pp. 9,15, 270.) It seems clear 


that Lodge (PAX. Nag., July, 1889) first drew attention tg it. 
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electric radiation—its tion fre propd@ tion, reflection, 
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chose as his sùBject * The Relations between ‘Light and | 


Electricity.”” The ‘lecture,. afterwards ` published . by ; 
Strauss, of Bonn, attracted gr 


and rapidly passed throug half a dozen. editions ; it | 


deserves to be better known in England. To students® 


of science it will be ‘a pleasure—not unmixed with sad- | 


ness—to know that shortly before his untimely death ‘he ` 


completed the manuscript of a new work on “ The Prin- 
ciples of Mechanics.” This book is alreagy being pre- 
pared for publication,’ and those who have fearned to 
value the insight afd originality of the gifted author will 
eagerly watch for its appesrance: i D-E. J: 
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. PROF. DR. RUDOLF WOLF. 


N Prof Dr. Rudolf, Wolf astronomical science loses 

one of her most devoted*gervants, and his death will 

be deplored not only by his countrymen and the observ- 

atory which he has directed: since -its foundation, but 
by astronomers all over the civilised world. 

The services: which he ‘has ‘rendered to astronomical 
science, have not been réstticted ‘to one’ branch, although 
his name is generally spoken of with reference to sunspots. 
è Born’ on ‘July’ 7,’ 1816, ‘at ‘Fallanden,: -neari Zurich, 
he-attended in‘his youth’ ‘the: ‘higher ‘schools in the ‘last- 
mentioned @ity, where he made the acquaintance of. the 
astronomer Hornet, and’ began his first studies in mathe- 
matics ‘arid - ‘astronomy. ' He then’ went ‘to’the Vienna 
University-in [order: to. study astronomy ‘under : Littrow, 
and -later: to Berlin, at‘iwhich place- and ‘time \ were 
Encke'and Poggendorf. | The year 1838 ‘saw: him in his 


home ‘again, ‘and ‘this time his' opportunities for ‘astro- | 


norhical’ studiés ‘were few ‘and far ‘between, as ‘he had 
little time to spare, owing to ‘his having accepted the post 


of a teacher: in mathematics and physics at ‘the’ town 


“ Realschtle” in Berne.’ In the year 1844 hë commenced 
lecturing at the ‘university, and in 1852: he obtained ‘his 


Doctor’s degree from‘the Berne Faculty, the same year | 


becoming ‘a member of that body itself. by-being appointed 
an -Ausserordentliche Proféssor. About this time ‘Wolf 


busied h®nsélf with’ a series of-fine pieces ofimathematiċal | 


work, some of ‘which wereepublished singly, and others 
in! various “ F agliblattern, "andin this year:(1852) he pub- 
lishéd his“ Taschefbuch der. Mathematik, ‘Physik, Geo- 
daisie und ‘Astronomie,” a book which, sowing | to its clearness 
of exposition, passed quickly: through a'séries of editions, 
One ‘of: tHe last “pieces of: work ‘at ‘which he was em- 


«ployed before’ he was overtaken’ by his illness was the 


sixth ‘edition of this ‘srnall'book. The’ year 1847: was a 
very important ‘one inthe life of Prof. Rudolf Wolf, ‘for it 


*was at this period that hè was appointed to the director- 
It was there’ 


ship’ of the small ‘observatory of ‘Berne. ’ 
that-he -began his‘ well:known ‘series. of observations on 
sunspots, which he ‘carried’ on ‘without intermission to 
the end of his: life, and which:in connection with previous 


observations led ‘to ‘such important results ‘ Owing" to’ 
his ‘memorable ‘discovery ofthe relation between sunspots 


and earth’ magnetism’ his name first became better known, 
and: it' was “more especially on -this’ account that he 


received: his -promotion vand: a professorship ‘of mathe- 


matics at the Berne Univegsity. © In ‘the year 1855 we find 
him returning as, Professor of Astronomy to the newly- 
founded Swiss Polytechnikum, and at the same time to 
the university in his “Vaterstfdt,” where at a later 


ame date (1864) he received the appointment as director of 


a f 


great zeal t8 the end of his fife. . 
The chief work wich Prof. Wolf set himself to do 
was to obtain a continuous record of the spots on the 


the aba the end of ho in which he worked with 


e * solar surface ; this led him later to examine older observa- 


tions, and. finally: ‘to compare their periods with those 
obtained from mafnetic observations. Asan astronomical 
@bserver Prof, W®if was most diligent. Besides *busy- 
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t attention in Germany, ; 


intensity of many variable stars. 
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ing himself with , observations of- many different kinds, 
he made a point of eat y watching the sun’s surface. 
For-fifty years, it-is-said, he did not allow a singleeday, 
in which the sun was at all visible, to pass without 
observing its susface-with one of thebservatory instru- 
ments, or with 4 small pocket teleseope he carried about - 
with him for that purpose. Thejmportance of Prof. Wolf’s 
work will -be gathgred from the following brief historical 
sketch. 

In 1851 Lamont, the- Seotch director of the’Munich 
Observatory, in reviewing the magnetic observations 
made at Göttingen and Munich from 1835-50, per- 
ceived that they gave indications of a period of so} 
years. Sabine, in the following winter, ignorant of 
Lamont’s conclusion, undertook a similar examination 
with very different data, and: found that there was a maxi- 
mum of violence and frequency apout every Io years ; 
he it was, also, who first noted the coincidence between 
this result and Schwabe’s sunspot period. The memoir 
containing this remarkable communication was presented 
to’ thee Royal Sociéty March 18, and read May 6, 1852; 
but’ on-the 31st July following, Prof. Rudolf Wolf at 
Berne, and on the 18th August, Alfred Gautier at ‘Sion, 
both; announced similar @nclusions, arrived at guite 
Separately and'independently. Prof. Wolfs work began 


| then in real earnest, and he corrected Senwabe’s decen- 


hial period to one a ‘little larger than even (11511), and 


. pointed out the better agreement in the ebb and flow 
-of magnetic change than Lamont’s 10% year cycles, So 


minute and exact were’ his inquiries that by:1859 he 
found that very considerable fluctuations on either side 


_of the mean period, which he had previously deduced, 


were noticeable’; for might not two maxima rise to sixteen 
and a half years, or sink below seven and a half years? 


' Prof. Wolf pointed out later (1861) that the shortést 


petiods brought the most acute crises, and vice versé; he 
it was, also, who suggested the idea of a longer sunspot: 
period (55% years). 

Among other branches ofastronomy to’ which Prof. Wolf 
turned ‘his attention may be mentioned that of variable 
stars. It was in 1852 that he pointed out the striking 
resemblance betweeh sunspot carves, (representing fre- 
quency) and curves representing thaechanging luminous 
Aurore, too, received 
Prof, Wolf’s attention, and it was in the same year that, 
as he was examining Vogel’ gollection of Zürich chrog- 


_icles' for evidence tô connect the weather with sunspots, 
he was led*to associate luminous manifestations with 
, solar disturbances, He also interested himself with regard 


to the announcement of the discovery of Vulcan, and col- 
lected all information of recorded-appearances (2) of what 
were thought to be intra-Mercurian planets. R 
From his youth up, Prof.iWolf had a greæ fiking for his- 
torical study, and was as familjar with the history of his, 
sċience as he was with the special branch which he made 
his‘own. For several years he collected and brought to- 


gether a great amount of “ quellenmaterial,” which was 


published in the form of his ® Geschichte der Astronomie.” 
Perhaps his “ Handbuch. der Astronomie” may be said 
to be his best work, for there his thorough knowledge of 
his science and his ‘cleverness had complete scope. The 
matter:in this book is treated with both seientific ac- 
curacy and literary ability, and is a wonderful instance of 
his still youthful capacity for work. 

Towards the end of November last the first sign ot 
illness? showed itself, and during the first few days of 
December quickly developed, resulting in a -death on 
December 6, at the age of g7. 

Wholly devoted to the Science which he lowed anda 
large contributor to astronomical knowledge, his name 
will be handed down to posterity. When tife rinciples 
played with to-day are thoroughly: perfected at some fflture 
date, and we can-produce perfect ‘pictures of all .solar 


phenomena on a single plate,.our future astronomers will . 


; ‘@ 
e 
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‘which are thiS"Pendered almost or entirely 
_indistinguishableapon the photograph. Itis 
“possible,* however, easily to obtain views 


when it is’ applied to ordinary clouds, and «! 


‘But these are precisely the clouds the study , 


‘pale blue ‘in colour, or covered ‘with a 
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still look back on the work accomplished by Prof, Rudolf 
Wolf as a germ from which their work had developed, and 
es aenonumenj of pains and industry. In his death, 
besides a true friend,-we lose a thorough devotee to 
science, and we can®ourselves mourn withghis friends who 


. say, “ Und heute stehen seine Freundé aub allen Gauen 
des Vaterlandes trauernd am offenen Grabe, der Erde die’ 


sterbliche Hülle eines M@nnes iibergegend dessen geis- 
tige Grösse, persönliche Bescheidenheit und herzlichste, 
oft aufopfernde Liebenswürdigkeit allen die ihn gekannt 
haben unvergeszlich bleiben wird.” w WJ. L, 





CLOUD PHOTOGRAPHY. 


[4 NATURE recently printed an article by M. A. 
Angot on the methods he has been employing 


in order to obtain the excellent photographs of clouds. 
exhibited at the Paris Physical’ Society at 


the beginning of last year. The following 
is'a free translation of the article:— ` 

It is well known that ordinary photo- 
graphic plates. are most sensitive to blue and 
violet rays; “hence‘the blue background of 
the’ sky acts, in general, nearly as mugh 
upon the plates as the white parts of clouds, 


of an’ interesting ‘effect’ when, on ‘a ‘back- 
ground of blue sky, large clouds pass be- 
fore the sun. ‘The:edges of: the clouds 
‘are then‘lit up to such an extent that they 
make much stronger impressions upon 
the sensitive plate than the sky itself; the 
remainder of the cloud ‘is, on-the contrary, 
dark, grey or black, and. dogs not come out - 
as well as the sky. To ‘obtain an accurate 
picture under these ‘conditions it is neces- 
sary to develop with great care: or better, 
to use a dilute pyro deVeloper—a few drops 
of bromide of potassium’ solution and very 
little pyro to begin: with; the development 
is then slowly carrted.on with the addition 
of carbonate of soda, and pyro is only added 
again towards the end if the plate lacks 
clearness. = . g~ M S 
This ‘method ceases to Sive good results 


becomes altogether useless for cirrus clòuds. ' 


of which is most interesting ; they are com- 
pesed not of water “vapour, but of ice- 
needles ; andetheir forms and movements are 
closely connected with changes of weather. 
Cirrl are ‘the most diffic@lt to photograph 
because,. being farther from us than other 
kinds, they are less brilliant; and further, 
when they are seen, the sky is wery frequently 


milky veil, which diminishes the contrast. - 
Numerous plans have been proposed to 
photograph cirrus clouds. The first consists 
in photographing from the summits of high 
mountains, but, that method is ‘not within 
the reach of everybody. At such places‘the »® 
sky is, in general, much darker, and the . e .* 


clouds are better seen upon the background, so that , 


excellent photographic images can be obtained with- 
out special “devices. Anoth@r method has beene pro- 
‘posed by Prof. Riggenbach, agd appears to have 
some advanfafes. It consists in photographing the 
Sky, ysingea-diaphragm -so small and ‘giving an ex- 
posure so short thate only a trace of the cloud-image 
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| appears after development. T 


e plateis*fen intensified, 
and the image brought out By means of bichloritle of 
mercury and sodium sulfho-antimoniate. This methdd, 
however, has littleeto comngend it. In the first plage, 


intensification is always inconvenient and destroys details, 


and further, the sodium salt very rapidly deteriorafes, so 
there is always a risk of the plates being spoiled by 
becoming a very intense yellow colour, or being covered 
with a'metallic deposit. 

Prof. Riggenbach has suggested another and a better 
method, which is found to give exc@llent results, The 
method is based upon the fact-that the blue light of the 
sky is partially polarised, whilst the light of clouds does 
not possess the same property. If, therefore, a con- 
venient analyser (a Nicol’s prism or black glass inclined 
at 55°) is placed in front of the lens of the camera, only 
a portion of skylight is obtained, while the light of the 
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Fic. i.—Cirnis ‘Cloud precegjng a Storm (March 31, 1892). 


clouds remains unaltered, and the itereased contrast 
renders it an easy matter to Obtain a good picture. But &t 
the same time, this method? possesses inconveniences.. 
The proportion of polarised light fs far from being the 


same in all parts of the sky; hence it is sot possible to e 


photograph clouds in any direction.®*Moreover, many 


‘photographers object to the complieations which are 


e @ ; 
; R 5“ + 
‘ 6 
e e * ce e .. 
e : a 
e 
Io ° 


;$ 


rA 


~ 268 = j 


NATURE 


[JANUARY 18, 1894 


a a me a ee a a 


involved in fh® introduction of an analyser in front of 


the fens of the camera. 

* There is still another m@&hod, unquestionably the 
‘ost simple one, and thegone which, at the same time, 

gives the best results: it is the employment of coloured 


screens. In front of the lens of the camera is placed a 


a screen which transmits yelldw and green rays, 
but is opaque to blue and violet rays. The light of 
clouds is rich in yellow and green rays; hence a large 


proportion of it is able to traverse the sCre@n, and act | 


upon the photogr@phic plate, while, on the other hand, 
the blue background of the sky emits very little yellow 
light ; in fact, the proportion of rays of this refrangibilitys 
decreases as the blue colour increases ig depth, so its 
action upon the sensitive film is considerably diminished 


"a : 
now to have almost been abandofied. But this diff- 
culty ‘has been practically overcome by the produc- 
tion of the orthochronfatic or ‘isochromatic plages of 
oad which are sensitive to yellow {and green 
igant.. ® 

M. Angot fnds*that the best brapds of plates for'use in, 
cloud photography are the’ Lumière orthochromatic and 
Edwards’ isochromatic. Oth@r brands have been tried, 
but none gave better results than these. As to the yellow 
screen, the best is obtaingd by placing a cell having 
parallel faces, about five pr seven millimetres apart, in 
front of the lens, and filling it with an almost saturated 
solution of bichromate of potash to which a few drops of 
hydrochloric or sulphuric acid have been added. A mix- 
ture of saturated solutions of bichromate of potash and 


or altogether obviated. The only inconvenience of this | copper sulphate in the proportion of three of the former 
method is that yellow and green rays have very little , to one of the latter may also be employed. In either 
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case the cell is hermetically sealed, and 
it can easily be fixed in front of the 
lens or behind it in the bellows of the 
camem, 

Evidently it would be simplest to use a 
screen of coloured glass, and, as a matter of 
fact, certain glasses give as good results as 
tRe cell containing one of the above-men- 
tioned solutions. But measmyellow glasses 
are quite inadequate for the purpose. It is 
to be hoped that coloured-glass emanufac- 
turers will soon make a glass which will 

- transmit exactly the same rays as the solu- 
tions. It willbe a good thing to have a 
series of glasses of graduated tints; the 
clearest to serve for véry bright white clouds 
standing out boldly upon a fine: blue sky, 
while the darkest could be used for fgint 
clouds when the blue colour of the sky is not 
so pronounced.” Tne time of exposure must, 
of course, be increased as the glass used is 
increased in tint. Š . 

The two illustrations here given are re- 
duced copies of two of M. Angot’s negatives. 
The oginals are eighteen centimetres long 
by thirteen wide. F 

Fig. 1 was obtained @n March 31, 1892; it 
shows*some patches of cumulus cloud, and 
an extremely remarkable sheaf of cirrus 
which precedeaviolent storm by two hafrs. 
The second illustrationd Fig. 2) shows a form 
intermediate between cirrus, *properly so 
called, and cirro-cumulus, observed on Feb- 
ruary 19,1893. Both these pictures: were 
obtained by means of Lumière orthochro- 
matic plates, with a cell containing a solu- ` 
tion of potassium bichromate and copper 
sulphate, and agwide angle lens having a 
focal “length of o'160 metres. The aperture 
was cut down by means of a diaphragm of 
about one-twentieth the focal length, and 
the time of exposure for Fig. 1 was three- 

= BR quarters of a second, and one-half a second 
Bemis) for Fig. 2. The usual developers may be 
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a. + Fig. 2.— Lirrus and roe cure Us (Fetruary I7, 1£93,) j As photography is being widely used ia 
? ° the future to increase our knowledge of 


action upon age ordinary photographic ‘plate. Under ' 
“hese Gircwmstances it-wolld be necessary to give a very | 
. long exposure, which is*impossi®le in cloud photo- , 


graphy on accoust of the movements of the objects 
and the rapid changes of form. It is probably for 
this reason thae coloured screens, which were adopted 
in the earliest gtages of cloud photography, appear 
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clouds, it is recommended that the date and hour of ex- 
posure be written upon each picture. M. Angot’s photo- 
graphs are a sufficient testimony of the excellence of his 
method of work, and their multiplication in different 
parts of the worl? would considerably extend our 
knowledge of cirrus clouds, and very ptobably prove 
of use in forecasting weather. y 
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than a third of the members of the Council wese present at the 
meeting, I, and othés, strongly ued that the consideratjon of 


h7 he Editor does not hold himself responsible for opinions ex- | the report be adjourned forgsay, a week, in order that it might 


pressed by hls correspondents, 


to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any otlgr @grt of NATURE, 
No notice is taken of anonymous communications. | 


The Directorship of*the British Institgite of Preventive 
Medicine. 


THE position of Director of tlle above-named Institute is one | 


which corresponds to that of M. ®asteur in Paris, and to that of 
Dr. R. Koch in Berlin, and is ,herefore one of great im- 
portance. ‘ 

The Institute is now about to be built, and it is of the utmost 
consequence that the first holder of the office in question should 
be very carefully chosen, as he will necessarily havea great deal 
to do with the arrangement of the plans of the laboratory, and 
the organisation of the work to be done in it. The Institute is 
intended to do in England the work done in France by the 
Institut Pasteur, and in Germany by the Berlin Hygienisches 
Institut ; and the Council have already ig their hands sufficient 
money to begin to build and carry on a laboratory orfa scale 
comparable to that of the great continental ones referred to. 

The Directorship is a scientific post, and there are certain 
customs regarding the election to@uch offices which it is, in my 
opinidh, extremely unwise to neglect. l 

It is customamfor example, to advertise that such a post is 
vacant, and to exargine the qualifications of the candidates who 
apply for @he office. These and other customary modes of pro- 
cedure having without sufficient reason been disregarded at a 
recent meeting of the Council of the Institute, I feel constrained 
to make a public protest. 

Since the Institute was first initiated at my suggestion on 


December 5, 1889, the meetings of the executive committee and : 


Council have been very ill-attended, a fact for which I believe 
the office-bearers have been mainly responsible ; the result, in 
an} case, being that the officers of the Council have gradually 


come to control the decisions of the meetings to a much greater. 


extent than I have experienced in any council, syndicate, or 
board of which I have been a member. 

Whila I was one of the hon. secretaries of the council, I 
noted what seemed to mee grave irregularities in the mode of 


Neither can he undertake l be distributed in the usnal 


ay. This being opposed by the 
two office-bearers present, viz. tae Chairman and the Treasuyer 


e (Sir H. Roscoe), was not agreed to, their opinion in such a 


| 








conducting the business of the council, against some of which I : 


protested in writing to Mr. Ernest Hart (who had occupied the 
chair at the previous meetifig), and verbally to Sir Joseph Lister, 
who then, as now, was chairman of the Council, Mr. Ernest. 
Hart disclaimed all knowledge of or sympathy with the measeres 
to which I objected, but our chairman not seeing the full point 
o my protests, I emphasised my strong disapproval ot the 
measures in question by resigning my postesf Hon, Secretary. 
On Monday, the 12h ult., I received a notice, signed by the 


' as the interests of the Institute are concerned. 


Hon. Secretary (Dr. A. Ruffer), callinga meeting of the Council of | 


the Institute fur December 13, with the agenda (which L append) 
containing, amongst formal business, the statement that the 
‘report of committee appointed at last meeting” would be 
considered, ° 

At the Counci meeting of December 13, I saw for the first 
time a copy of the report in gestion, This, with the instruc- 
tions to the committee which supplied be report, I append. 
The question was at once asked why a report cuncerning a 
subject of this importance, had not been, as is customary, dis- 
tributed to members of the Cauncil before the meeting, see- 
ing that there are among the Council gentlemen who are 
directors of laboratories, whose aid in considering so important 
a subject must be of the utmost value, but which could not be 
given without time to consider the hastily drawn up and 
imperfect retort submitted to the meeting ? 

To this it was replied from the Chair that the matter was 
considered so pressing by the office-bearers, that there had been 
no time to send round copies. As the Institute has been foyr 
years reaching its present position, during the whole of which 


time the office-bearers knew that a Director would have to be | 


appointed, this reply did not appear to me to carry any weight 
with it. To the question why, as€uming for the moment that 
the adoption of some such report werg pressing, its nature had 
not been clearly#indicated in the agenda, in order that those 
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_misconstruction,. 


year. 


matter necessarily carrying great weight. ` ° 

If the appended report be examined, it will be seen that the 
instructions to the committee give no authority tg nominate a 
Director. This view was upheld by one of the members of 
Council pr@sen?, who had been appointed member of the com- 
mittee, but had been unable to be pr@sent at its meetings 
(although that is obviously not the view of the members of 
committee who signed the report), The Council decided, how- 
ever, to leave out the name of the Interim Director from Clause 
1 of their rep8rt. The report so modified was then considered, 
and although I and others expressed strong disapproval ot its 
being pressed forward without due consideration by tlfe Council, 
it was, with a few verbal alterations, adopted. 

It was then proposed to adg @u it a tenth clause nominating 
the Hon. Secretary to the Directorship. It was objected, how- 
ever, that such a nomination could not be appended in this 
way tẹ the report, and this objection was upheld by the 
Council. , 

Tne motion was still, however, pressed forward by the 
signers of the report, which was, as I take it, hopehessly ir- 
regular, and which was strongly objected to. It Was urged that 
notice of such a motion should have appeared on the agenda? 
that the committee had not apparently made any inquiries as to 
possible candidates, or their qualifications for so®important a 
post; that they had no authority to nominate any candidate, 
and were therefore acting a/éra véves in doing so; that In pro- 
posing to elect one of themselves in this irregular. manner the 
two office-bearers present were exposing their action to serious 
In spite of these and other protests, which 
I need not detail, the motion was pressed, and was eventually 
formally proposed, seconded, and carried. 

I will not seek to state the arguments advanced by our Chair- 
man and Treasurer for their action as office-bearers, sgeing that 
these can be best stated by themselves ; nor wifl I do more in 
the meantime than mention that on leaving the Council meeting 
I at once protested in writing to the Chairman, and have since 
done my utmost to get the election re: cinded. 

It is unnecessary for me to make more than one or two com- 
ments on the above-stated facts, The legality of the election 
in question may reasonably be doubted, as members af Council 
had not sufficient notice that igwas to take place. There 
can, however, be no doubt as to the harm to science in the 
election to a scientific post being carries ou®in this manner. 
I am also of opinion that, independently of the manner of 
conducting it, the election itself wag a grave mistake in so far 

CHarLES S, Roy. 
Pathological Laboratory, Cambridge, January 8. 


[APPENDIX.] 
Avenda af Alecting of December 13, 1893. 


1. Completion of purchase of site. 
2. Appointment of building committee. 
3. Sealing of deed with college of State medicine. 
4.” Report of committee appointed at the last meeting. 
5. Memorarlum to be addressed to the trustees of the 
Berridge bequest. 
gi 
REPORT OF THE COMMITTEE APPOINTED AT THE LAST 
.MEETİNG OF THE COUNCIL. 


The committee appointed ta capsider the appointment of the 
director, his duties and salary, anf his relations to the council 
and staff of the institute, met on ¿December 12, Dege -—— 
Present: Sir Hemy Roscoe, Professor Victor Horsley, and 
Sir Joseph Lister. 

They beg to report as followsg 

1, That Dre. Kuffery be appointed 


w, 


È m Ps e 
interim director of the 


Sd 


institute for a period of three }eais, mt a salary of 4200 a - 


@ 
2. That Dr. McFadyen receive the title pf lecturer on 


members of, Council whose opinion would be of special value | bacteriology and that he be entrusted wath the systematic 


in discussing it, might tyy to arrange, even at some sacrific2, to 
be present. To this no satisfactory answer was given. As less 
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instruction in that sùbject. 
3. That the director and the lecturer on bacteriology should 
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“have each his oun, lahorate: ry and rooms where research may 
be conducted under his supeiision. 
4. That the scheme of any couse of lectures delivered at 
thé institute, whether by the ireen, the lecturer on hacteri- 


NATURE’ 
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ology, or anyone else whom thg council may appoint, be sub- 


mitted to the council for their approval. 

5. That the director should exercise a general supervision 
over the conduct of the institute, and Be responsible for it to 
the council. 

6. That all matters of expenditure at the institute should pass 


through the hands of the director, and that®heeshould be. 


entrusted with the apgointment and dismissal of the servants of 
the institute. i 

7. That anyone desiring instruction at the institute, or wish- 
ing to engage in original research there, should make applica- 
tion to the director, who should have power to admit him. 

8. That the director should present to the council a quarterly 
statement ef the work carried on at the institute, and furnish a 
written annual report. 

9. That leave of absence b2egranted by the council to the 
director and the lecturer on bactefiology, on the understanding 
that in each case an efficient substitute, approved by the council, 


be provided. r 
(Signed) H. E. Roscoe. 
Victor HORSLEY, 
J. LISTER, 
e 





Electromotive Force from the Light of the Stars, 


On the in®itation of Mr. W. E. Wilson, I came here a few 
days ago for the purpose of trying whether it was possible or 
not to obtain measurable electromotive forces from the light of 
the planets and of the fixed stars. ‘Tne sensitive cells which we 
employed are seleno-aluminium-ce ianthol cells, and (excepting 
the liquid) are the same as the seleno-aluminium-acetone cells 
which I described in the P27. Mag. for March, 1892. 

Last night was the only one on which observations were 
possible ; and, owing to the state of the weather, it does not 
seem likely that, in the time at our disposal for joint-work, any 
more photo-electtic measures can be made. The result of last 
night’s work is to prove that the electromotive force of starlight 
is easily measurable. 

The electrometer which we employed is Clifton’s form of the 
quadrant electrometer of Lord Kelvin. It was placed in a 
room beneath that in which the telescope is fixed, and was thus 
kept quitedry and free from draughts. The telescope is Mr. 
Wilson’s two-feet reflector ; ang the photo-electric cell, attached 
toea cell-carrier, was connected with the telescope in place of 
the eye-piece, an@ coukl be moved into or out of the image of 
the star at pleasure. The poles of the cell were connected with 
those of the electrometer by naked but well insulated fine wires 
led through a hole in the floor of the observatory. The area of 
the sensitive plate in the cell is about 3 square millimetres, 

e AnE.M.F. of 1 volt was represented by 460 divisions of the 

scale, and the light of Venus gave about 40 divisions, Only 
about one quarter of the disc of the planet is at present illum- 
einated, so that the E.M.F. of the whole light of the planet 
would have been represented by 80 divisions. [The square of 
the E.M.F. is proportional to the incident energy.] Thus the 
light of Venus concentrated by this telescope is represented by 
about ‘17 volts. 

With Jupiter about 14 divisions on the scale were obtairfed ; 
but no conclusion can be drawn from this, becaust the image of 
Jupiter covered much more than the area of the sensitive plate. 
Hence te energy of his light corresponds to a much larger 
number than that given. 

From the light of Sirius we obtained an E.M.F. of about 
‘o2 volts (a little over 9 divisions on the scale). 

An attentpt on Aldebaran Was Shot productive of any certain 
result, and was interfered with by an accident to the cell. 

However, we consider that we havessucceaded in our object, 
eand we hope that, with a slightly improved cell-carrier and a 
much more sensitive electrom ter, results will be obtained from 
the light#of a,large number of @xed stars, 

I would observe, in conclusign, that thé relative values of the 
lights of Venus and of, Sirius as given in the ‘*Encyc. Brit,” 
(‘Photometry ”), are most probably erroneous, It seems to 


e * me that the lighe of Venus very much exceeds the value there 


e 


iven. GEORGE M. MINCHIN. 
Daramona [ouse,eWestmeath, January 8. 
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THE THYROID GLAND. 
(WITH APOLOGIE® TO Mrs. HEMANS). 
“ WE hear thee speak of the thyroid gland, 
Butewhat thou say’st we don’t understand; 

Professor? where does that acitus dwell ? 

We hashed our dissectiongand can’t quite tell. 

Is it where te macula lutea flows, 


And the suprachoroidal tissue grows?” 
—** Not there, not there, my class!” 
9 


“ is it far away where the bronchi part, 
And the pneumpgastrf controls the heart ? 
Where endothelium endocardium lines, 
And a subpericardial nerve intertwines ? 
Where the subpleural plexus of lymphatics expand ?-— 
Is it there, Professor, that gruegome gland? ” 
-— Not there, not there, my class ! ” 


“T have not seen it, my gentle youths, 
Byt myxcedem®& I’m told, it soothes. 
Landois says stolidly, ‘functions unknown’: 
Foster adopts an enquiring tone. 

Duct does not lead to és strange recess. 
Far below the vertex, above the pes, 
It is there, I am told, my class!” << 
e 


R. M. 





NOTES. 


PROF, ERNST HAECKEL completes his sixtieth year on 
February 16 next. On the following day a marble bust of him 
is to be placed in the Zoological Institute at Jena, Dr. Richagd 
Simon, of Jena, is the treasurer for the fund opened for this 
purpose, and the following Engfshmen are on the general com- 
mittee :—Mr. F. Darwin, Dr. Gadow, Prof. Huxley, Próf. 
Ray Lankester, Sir John Lubbock, Prof. Alfred Newt6n, Mr, 
Poulton, Mr. Adam Sedgwick, Mr® Sollas, Mr. Ilerbert 
Spencer, and Sir Wm. Turner. 


THE competition for the prize of 500e francs, founded by 
De Candolle for the best monograph on #*species or a family of 
plats, has been opened by the Société de Physique et d’ILis- 
toire Naturelle of Geneva. Thg memoirs may be written in 
Latin, French, Germ#n, English, or Italian, and should be sent 
to the President of the Society before January 15, P895. Mem- 
bers of the Society are not admitted into the competition. 


M. MARrEY has been elected vice-president of the Paris 
Agademy of Sciences for the ensuing year. g 


THE death is reported, at Vienna, on Decerflber 2, 1893, at | 
the age of 62, of Dr, J- Boehm, Well known for his researches 
on the circulation of the sap in plants. 


THE death is also announced of Baron K. von Kiister, eminent 
in botanical circles ; of M, Quinquand, known for his investiga- 
lions on nutrition and toxicology, and other important physio- 
logical works ; and of Dr. Heider, Privatdocent in Hygiene 


in Vienna University. Š 


WE regret to record the death of Herr W. von Freeden, 
which occurrgd at Bonn, on the 11th inst., after a short attack 
ofeinflagmation of the lungs. Herr v. Freeden is best known 
to science as the founder and first director of the Norddeutsche 
Seewarte of Hamburg, which in 1875 was developed into the 
Deutsche Seewarte, under If. George Neumayer. Herr v. 
Freeden was born at Norden, in Hanover, ing1822; he was 
first appointed Teacher of Physics and Modern Languages at 
the Gymnasium at Jever, a post which he exchanged fut the 
Headmastership of the Navigation School at Elsfleth, near 

* 
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Bremen. During his stay at Elsfleth he took an active part in 
the founding of the North German IJoyd’s Company. In 1867 
hê resifned his pesition, and moved to Hamburg, where he 
established the Norddgutsche Seewarte, and in connection 
therewith organised the first system of stormew&rgings for the 
German coasts. The activity of this institution, which existed 
under the above title for eight fears, was most creditable to its 
management, In February, 1875, the organisation was taken 

_up by the Imperial Government, and Dr. ‘vy. Freeden was re- 
lieved of his office. He retired to Bonn, where he occupied him- 
self with editing the /Zazsa, a nautical newspaper which he had 
starte@. He was for five years from 1871 Member for Hamburg 
of the Reichstag, but he declined re-election on removing his 
residence to Bonn. 


THE Kew Bulletin saysghat Mr. W. Scott has been appointed 
Director of Forests and Botanical Gardens in Mauritiu:, in 
succession to Mr. J. Horne, who has recently retired, 


Dr. W. Micuta has been appointed Pr&fessor of Botany at 
Karlsruhe Technical High School, Dr. W. Laposchnikoff Pro- 
fessor of Botany in Tomsk University, S.be:ia, and Dr, 
Zelinka Extraorinary Professor of Zvology in Graz University. 


THE medals and“tunds to be given at the anniversary meeting 
of the Geological Scctety of Londen to be held on February 16 
next, have been awarded as follows :—The Wollaston Medal to 
Prof. Karl A. von Zittel; the Murchison Medal to Mr, W. T. 
Aveline; the Lyell Medal to Prof. John Milne, F.R.S. ; the 
balance of the proceeds of the Wollaston Fund to Mr. A. 
Strahan; that of the Murchison Fund to Mr, G. Barrow; that 
of the Lyell Fund to Mr. William Hill; and a portion of the 
proceeds of the Barlow-Jameson Fund to Mr, Charles Davison. 


Dr. E. Symes THOMPSON ‘Will deliver four lectures at 
Gresham College from January 22-26, his subject being ‘‘ The 
Sense of Fouch?’ 


THE forty-seventh annual general meeting of the Institution 
of Mechanical Engineers will be held om February 1 and 2, 
when the President, Dre William Anderson, F.R.S., will retire, 
and will be succeed:d by Prof. A. B. W. Kennedy, F.R.S. e 


A COMPLETE skeleton of a Plesiosaurus, about 3} yards long, 
has been found, with other fo@sil remains» at Holzmaden in 
Wiirtemberg. Jt is beifg tzken to the Berlin Museum. 


PROF. CARR informs us that a very extensive and valuable 
collection of British and foreign plants has been presented to 
the Nottingham Natural History Museum by Mr. H, Fisher 
late of Newark. ° Some idea of the nature and extent of the 
collection may be gathered from the following enumeration of 
the more important series included in it :.(1) A practically com- 
plete herbarium of British plants, comprising about 2000 species 
and varieties, ani about 10,000 specimens, (2) A European 
collection, comprising many thousand species from France, 
Germany, Switzerland, Austria, Roumania, Russia, Norway, 
Sweden, &c. (3) Several thousand species from North America. 
(4) A very fine collection from the Bombay Presidency. (5) 
About 1500 species from Natal, the Transvaal, and other plants 
of South Africa. (6) A small collection from Australia. Of 
the above collection that from Russia is of quite @xceptional 
value and interest. It comprises species from all parts of the 
Russian Empire—from St. Petersburg, Lapland, and the 
Crimea, throug Siberia to Kamsatka and Turkestan, also 
from the Trans-Caucasus and the Caspian region. The Spanish 
collection is an exteemely fine and valuable one—probably one 
of the best in gxistence. In order to hand over the collection 
to the town in as completg and accessible a form as possible, 
Mr; Fisheg is himself arranging and labelling the collection. 
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Mucu hasbeen wiitien and conjectured as to thé Srigin of music, 
and the rhythmical movement of the body which is intimdfiely 
associated with musical soundd Dr. S. Wilks, F, R.S., discusses 
this problem in the Jarfuary numler of the Avedical Magazines 
Ife points out that it is felt by many that the origin admits of a 
physiological explanatiom ; but others prefer to regard music 
as a purely spiritual faculty. All, however, who have con- 
sidered the nature and origin of music believe that rhythm, as 
exemplified By Movement, is very closely connected with it. 
The latest work on primitive music is by Wallaschek, and the 
conclusion he arrives at is that rhythm, or keeping time, lies at 
tife very foundation of the musical sense. But rhythm and the 
time sense can b@ referred to muscular contraction and relaxa- 
tion, for it has been long maintained by physiologist; that the 
muscular tense is the measure of time, and intimately Bound up 
with the idea of music. As Dr. Wilks remarks, there must be 
an up and down movement or thythm in all muscular action, 
and this seems to be the same thing as the sense of time or 
rhythm af which Walfaschek speaks. In fact, the rhythmical 
sense insisted on by Wallaschek as the basis of music is, in all 
probability, the muscular sense which physiologists believe to 
form an intimate part of the musical faculty. Not inethe different 
passions of the mind, but in muscular action, therefore, music 
appears to have had its origin. 


THE internal temperature of trees has formed the subject of 
some investigations by M. W. Prinz (Za Nature). The results 
show that the mean annual internal temperature of a tree is 
practically the same as that of the surrounding air, but the 
monthly means differ by two or three degrees. In general it 
takes a day for a thermal variation to be transmitted to the heart 
ofa tree. On some days the internal temperature differs by as 
much as 10° C. from the air outside, but generally the djfference 
is only a few degrees. When the air-temperature falls below 
the freezing point, the internal temperature of a tree descends 
to a point near that at which the sap freezes, and appears to 
remain there. The maximum temperature of the interior of the 
trunk of a tree may occur some time before the maximum is 
reached by the suriounding air, owing to the action of tMe spring 
sun upon the tree while devoid o$ foliage., During the high 
temperatures of summer, the internal temperaturg was proved by 
the investigations to be about 15°C. with a variation of 2°C. at 
the most. Speaking generally, a large tree is warmer than the 
air in cold months, and a little coldef than the air daring the 
summer months, 


DURING the recent frost, large masses of ice containing numer- 
ous freshwater eels were carried down the River Arun to Little- 
hampton. This affords an interesting example of the manner 
in which freshwater fish in a perfect state of preservation may 
be buried in some number in marine deposits. 


MRe J. STIRLING, in his second special report on the 
Victorian Coal-dields, describes the various areas in detail, 
referring amongst other points to littoral and subaerial denud- 
ation and to the origin of soils. In the Kilcugda district 
numerous boreholes for coal have been put down by Govern- 
ment—one to a depth of 1158 feet. 


Mr. J. J. SrEVENSON,in the Bulletin of the Geological Society 
for America, vol. v., discusses the origjn of the Pennsylvania 
anthracite, and sho@s that there is no relation between the 
amount of disturbance of the strata and the production of 
anthracite. 
thicken towards the norfh-east ; in this direction the coal seam, 
whilst in process of formation, would be ee exposed to 
chemical change. 


Dr. W. F. Hume read a paper on “The Genesis of the 


Chalk ” before the Geologists’ Association’gn January 5. Ile. 
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showed that, viewed in its general aspgct, the Chalk Period 
heaw evidence of the almo® continuous gain of elevation over 
@epression influence. According§to his researches, the Upper 
‘Greensand is the expression of coast-lineeconditions, the currents 
traasporting shore material being sufficiently strong to mak 


' theireinfluence felt over 150 miles fgom land. The chloritic 


- @period of elevation. 
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marl probably represents the denuding effect of the advancing 
sea upon the sinking land. The chalk marl and grey chalk 
seem to have been deposited in areas of grafluad subsidence ; 
judging from the cgange in the Foraminifera, the gradual re- 
duction in size and quantity of quartz and glauconitic grains, 
and the absolute disappearance of heavy minerals (zircons, &ce) 
in the higher zones of the Lower Chalk. The great purity of 
the chalk in the Terebratulina gracilis zone, and the almost 
entire als ence of a heavy residue, indicates that the maximum 
depression for the Middle Chalk period very probably occurred 
about the time of the laying*down of its central beds. From 
this zone onwards the chalk becomes more and more marly, 
passing finally into the condition of the Shalk rock, that is, a 
truly nodular bed. The reappearance of quartz and glauconite 
grains, and heavy minerals (Tourmaline, Augite, and Horn- 
blende, allepoint to this rock as having been formed during a 
The zones of the Upper Chalk show 
typically the continuation of great depression, for the flints 
gradually Become reduced in size, and pass through various 
changes of shape, that is to say, from irregular to zoned, and 
finally to the tabular form. 


AN important experimental research on the ‘* Decomposition 
of Liquids by Contact with Powered Silica,” was described by 
‘Dr. G, Gore at a’recent meeting of the Birmingham Philosoph- 
ical Society. The method of experiment employed was simply 
to take %25 cenjims. of a solution of an acid, salt, or alkali, of 
known composition, which had no chemical action upon pure 
precipitated silica (or other suitable insoluble powder), in a 
stoppered bottle ; add to it 50 grains of the powder, thoroughly 
agitate the mixture, set it aside, usually about sixteen hours, and 
analyse the clear liquid portion, This enabled the chemical 
composition of the film of liquid which adhered to the powder 
to be approximately ascertfined, and the influence of surface 

-tension upon sach qpmposition to be examined. The experi- 


. ments show that the chemical composition of films of liquid 


adhering to solids may be approximately ascertained’ by this 
method. @They further show that the power of abstracting dis- 
solved substances from liquids is a common property of finely 
divided, solid bodies, and that the amount abstracted. varies with 
the kind of powder employed ; the degree of fineness of the 
powder, and consequently the amount of its surface; the kind 
of dissolved substance; the proportion of powder to dissolved 
„substance ; the kind of solvent; the proportion of solvent to 
powder ; the proportion of dissolved substance to solvent ; and, 
in asmall degree, with the temperature. The union takes place 
quickly, and a long period of time has but little influence. 
Finely precipitated silica possesses the property in the greatest 
-degree, and “&lkaline substances are the most affected ; with very 
diluté alkaline solutions more than 80 per cent. of the dissolved 
„substance was abstracted by the silica, The results appear to 
throw some light upon the” purification of water by filtration 
through the earth and upon agriculpure, and to show that the 
alkaline constituents of soils are retained? much more by the 
silica than by the alumina, The effects of silica: upon weak 
wolutiofs of epotassium cyanid? indicate that the great loss of the 
Jatter substance in thescommercial process of extracting gold and 
:silver from powdered®quartz is largely due to the ‘‘ adhesion” of 
that salt to thessilica. 
.a very weak solutién of iodine indicate a pessible method of ex. 
-tracting the latter s@bstance from solutions, and the recovery of 
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| but even their trunks broken by the weight of the deposit. 


And the results obtained with silica and 
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the iodine from the silica by distillation. The research brings 
more closely together the subjects of physics and chemistry. 


e @ 

THE Amalele of the Roumanian Meteorological Institute, 
vol. vii., contains an account of a glaz@d frost, or smooth coat- 
ing of ice, wifich Sccurred on November 11 and 12 last over a 
very large tract of country, and caused much damage to trees and, 
telegraph lines ; gome of the trees hatl not only their boughs, 
Dr. 
Hepites states that in this dase the cause of the formation of - 
the glazed-frost was not thaf’ the rain fell upon objects at a- 
temperature below zero, as she phenomenon has sometimes been 
explained, but that @ is.probable that the drops of rain were 
in a state of superfusion, and became frozen on touching the 
objects on which they fell. When the glazed-frost commenced, 
the temperature on the ground was 36°°5. In the neighbour- 
hood of Bucharest the telegraph wires were coated with ice an 
inch in diameter, and were thickly studded with stalactites of 
ice. The weight of this coating over the length of a metre of 
the were was thirteeR times as heavy as the wire itself. 


THE numerous attempts which are at the present time being 
made to utilise the energy wéich runs to waste wherever there 


‘is a waterfall, and which have lately had considerable public 


attention drawn to them on account of the Publication of Prof, 
Forbes’ paper on the utilisation of the *Niagara falls, have 
received an interesting addition in the attempt that is being 
made on the canal between the Seine and Saône. It occurred 
to M. Galliot, an engineer at. Dijon, to utilise the water power 
of the fall of water at the lock sluices to drive turbines and 
dynamos, the current obtained being used to propel the boats 


| on the canal. The electric power is conveyed along the cana] 


by means of a wire supported on posts, and each tow-bo%t is 
provided with a motor which takes its current from this wire. 
The propulson of the tow-boat is effected, not by means of a 
screw propeller’on the boat, but by a train of gegr wheels 
connecting the motor toa chain whigh extends along the bottom 
of the canal, and by means of which the boat drags itself along. 
In addition to working the canal boats; the electric power is 
utilised to light up the interior of a tunnel through which the 


canal passes. 
© ° 


A PROPOSAL for a standard of ‘‘normal air” is made by M. A. 
Leduc in the Compiles Kendus.°elt is to be one litre of air taken 
at a place outside any town in a level country, and during calm 
weather. Freed from carbonic acid and water vapour, as well 
as traces of other accidental gases, such a litre of air would 
contain 23°2 per cent. by weight of oxygen. Since this propor- 
fion is variable in the same place by about 4 units in the secdnd 
decimal place, it is useless to determine the wéight of this litre 
of air to within more than 1/1G0Q0 of its value. A careful series 
of determinations gave 1'2932 gr. for this weight at o° C., at 
the latitude of Paris, and at 760 mm. pressure. Under 
1 C.G.S. atmosphere, this weight would be 1'2758 gr. This 
staniard would be sufficiently well defined for most practical 
purposes, but where greater accuracy is required, M. Leduc 
proposes to employ nitrogen as a standard of reference for gas 
densities. The weight of the normal litre of nigrogen at Paris 
is 1'2570 gr., or 1°24 gr. under 1 C.G.S, atmosphere, within 
o'I mgr. 


© THE Journal de Physique for December contains a paper by 
M. Violle, on the electric furnace and the light given out by, 
and the temperature of, the electric arc. In g former note a 
descaiption of the form of furnace used by M. Violle has been 
given. The author coftsiders that his expegiments show that 
the electric are is the seat of a perfectly definitephysical pheno- 
menon, namely, the eballition of carbon, for the arc is character- 
ised by a constant brightness (7.2. the light given out by a given 
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area of the positive crater is constant), and by the temperature 
being always the same, as well as ball the circumstances which 
characterise normal ebullition, The constancy of the character 
of the light given out lay the arc has been noted by Abney and 
Festing, who have adopted it as the standard æf white light, 
and the author’s observations show. that whatever be the watts 
consumed in the lamp, the brfghiness remaips constant. This 
he has shown by direct comparison with a standard light, and 
also by photographing the positive carbon, when the density of 
the image remained constant.  * 


Paor. S. P. LANGLEY, who ‘has recently been giving a 
large amount of attention to zerodynamics, contributes a 
remarkable paper to the current American Fournal of Science 
on what he calls “The Internal Work of the Wind,” The 
conclusions attained in gthis paper lead the author to the con- 
fident assertion of the mechanical and practical possibility of a | 
heavy body, provided with suitable plane or curved surfaces, 
being suspended indefinitely in a wind,g or even advancing 
against it without connection with the ground or the expendi- | 
ture of internal energy. This is to be brought about by utilising | 
the heterogeneous structure of wired, which Prof, Langley shows | 
to consist of puffs succeeding each other several times per minute. ; 
This was proved Dy the records of some very light anemometers 
with papey cups, fhounted on the roof of the Smithsonian , 
Institution, at 153 feet above the ground. The electric record | 
was made at every half revolution. In one case a wind of | 
23 miles an hour rose within 1oseconds to a velocity of 33 miles | 
an hour, and fell to its initial speed in another 10 seconds. It | 
then rose within 30 seconds to 36 miles an hour, and so on, | 
passing through a series of maxima and minima separated by | 
int@rvals of about ro seconds, and sometimes stopping alto- 
gether. This observation may serve to solve the long-discussed ' 
problem of the soaring of birds. A wind acting against a free | 
plane at a suitable angle will urge it upwards until the plane | 
has assumed the velocity, of the steady wind. If the wind- , 
velocity is then reversed, absolutely or relatively, and the 
inclination of the plane is reversed at thg same time, the plane 
will be urged still further upwards, and the more so the greater 
its weight. If a heav¥ body can thus rise, it follows at once ! 
that it can also advance against the wind’ if not too strong, by 
utilising the energy thus acquirgd, and descending in the direc» 
tion whence the wind blows. The main dffficulty in construct- , 
ing a contrivence to effect this would lie in the adjustment of 
the inclination to a varying wind, but Prof, Langley is con- 
fident that this difficulty will not prove insuperable. 


‘THE alleged discovery of the northern end of Greenland én , 
the Nordenskidld Inlet seems to have been based upon a very | 
bold interpretation of Peary’sgobservations. Peary himself has, ° 
in his first account, said nothing about? having discovered a 
pastage from Nordenskiöld Inlet to Independence Bay, and the 
report now issued hy his companion, J. Astiup (Geogr. Selsk. | 
Aarbog), which gives particulars of what was actually observed, 
does not allow any conclusion as to a waterway connecting | 
them. It would be strange indeed if Astrup left the discovery 
of the north and of Greenland unmentioned, as if it were some- 
thing unessential. j 





AN ingenious method for making permanent® microscopic 
preparations of particular colonies on a gelatine ‘plate, has 
been recently devised by Hauser (Muenchener med, Wochen- | 
schrift, 1893, eNo. 35). It was {pund that when exposed for 
some time to the vapour of formalin, gelatine becomes so rigid that 
no temperature iwableto melt it ; even Submitting it to the heat of 
a bungen flagne, or boiling it in a soda solution, fail to liquefy it. 
` This formalin-gelatine becomes, moreover, strongly antiseptic, , 
for wheg freely exposed to the air no colonies make their 
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appearance, and neither will those ‘organisms®grow which are 
purposely introduced into it. Geger, inan earlier number of 
this journal, states that althfugh solutions of formalin had & 
bactericidal action, the vapour wes a far more powerful ant) 


@eptic ; this investigator also notes that gelatine exposed to this. 


vapour would not melt et 37°C. To prepare bacterial codonies- 
for ‘microscopic examination, Hauser takes a thin film of the: 
solid gelatine containing the particular growth required, and: 
places it on 8n object glass, and, superposing a cover-glass, seals- 


it from the outer air by a rim of melted gel@tine. The prepara- 


tion is then placed in the formalin chamber for twenty-four 
fiours, during which it becomes quite solid, and on being re- 
moved may be further protected by a border of sealing-wax. ' 
If it is desired to stain the colonies before the formalin 
process, the gelatine film should be immersed for tWenty-four 
hours in a weak aqueous solution of fuchsin, by which means 
the bacterial growth becomes* fairly strongly coloured, whilst 
the gelatine itself only assumes a much paler hue. 


WE fave received the 1894 Annuaire of the Brussels Académie 
Royale des Sciences, des Lettres et des Beaux-Arts. 


“THE Elements of Co-ordinate Geometry,” Bart 1; by W. 


! Briggs and G. H. Bryan (Univ. Corr. Coll. Press’, has reached® 
- a second edition. 


e 

A THIRD edition, enlarged and revised, of Dr. T. Dutton’s 
little book on ‘‘ Indigestion ” (Kimpton, and Hirschfeld Bros.) 
has been published. 


Mr. WILLIAM Cay, Edinburgh, has issued a new catalogue, 
No. 60, of standard second-hand and new books on physical 
science offered for sale. 


Dr. H. WAGNER gives an account, in the Ocestenretchische 
Botanische Zeitschrift, of his botanical exploration of the Balkans, 
in company with Herr J. Stipanics, entomologist. 


THE Journal of Anatomy and Physiology for January contains 
an article by Mr. A. Keith, on the ligaments of the Catarrhine 


_ monkeys, with references to corresponding structureg in man. 


Profs. J. C. Ewart and A. Macalister are among the other con- 
tributors to ‘the number. : ° 


@ e 
THE first part is published of Dr. H, Trimen’s ‘‘ Handbook 
to the Flora of Ceylon,” containing descriptions of all the species 
of flowering plants indigenous to the island, and notes on their 


' history, distribution, and uses, It is issued under the authority 
* 


of the Government of ‘Ceylon. 


THE Calendar just issued by the Department of Science and | 
Art contains the following names of recently appointed In- 


spectors of Science and Art Schools:—Dr. E. J. Ball, R. © 


Blair, S. F. Dufton, C. Geldard, Dr. H. H. Hoffert, D. E. 


Jones, Dr. MacNair, C. McRae, T. Preston, F. Pullinger, 


Captain T. B. Shaw, R.E., and H. Wager. 


THE National Footpath Preservation Society, of which the 
late Prof. Tyndall was a member, has issued its,nint® annual 
report. The large number of cases of footpath interference, 
encroachments, &c. described in the report, shows that the 
society exerts a salutary infifnce upon those* who are 
inclined to disregard ancient rights. ) 


SUBSCRIPTIONS Gre invited by Laidley and Co, of Port | 
Elizabeth, to the issue of.a complete botanical collection for the 
Cape Colony, Kaffraria, Natal, Aaluland, Swazielaad, Matabele- 
land, Bechuanaland, Mashonaland, theelransvaal, Orange Free. 
State, and the Portuguese territories of Uf Zambesi. The flora 


is computed to exceed 20,000 species, e è 
. ee 


Messrs. BLACKIE AND Son have sepf us several of their e 


Guidegto the Science Examinations of the Department of Science 
e 
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gxaminees, and answers to questipns that have been set at the 


Departmental examinations. A number of test-papers in mathe- 


fhatics, arranged by Mr. R. Roberts, has also just been pus: 
lished by Messrs. Blackie. i 


‘LA Terre avant l'apparition de l'Homme ” (MM. Baillière 
et Fils) is a‘bulky tome by Prof. F, Priem, in Brehm’s Merveilles 
de la Nature series. In it the author recowħts ¢he numerous 
changes through which our globe has passed in geological time, 
He describes the distribution of land and water during the well- 
marked periods of this world’s history, and deals particulary 
In the latter half of 
the work, the geology of France is dealt with in a very detailed 
manner.” The book is au courant with recent investigations in 
geology and paleontology ; it contains 850 figures illustrating 
fossils, geological sections, picteresque regions and interes ting 
formations, and is worthy] of a high place in the fine series to 
which it belongs. i š 

During the last few months we have had the pleasure of com- 
menting upon several chatty books on natural history matters— 
books in wich instruction is happily combined with interest. 
Another volume of a similar kind, ‘‘ Random Recollections of 
Woodland, Fen, and Hill,” by Mr. J. W. Tutt (Swan Sonnen- 
schein and Co.), has recently been published. We recommend 
the book to the nature-lover and entomologist because it contains a 
large amount of information brightly put and generally accurate ; 
and all who can appreciate the beauties of natural creatures 
and things would do well to read it. 


A VERY important collection of works is being offered for sale 
by Messrs. W. Wesley and Son, We refer to the Paracelsus 
Library 8f Dr.eE, Schubert, who died at Frankfort-on-the- Main 
‘in 1892. The library contains 194 editions of the writings of 
Paracelsus, 548 works which partly or’ chiefly treat of Para- 
celsus, description of his times and the places where he worked, 
publications of his friends and opponents, and a selection of 351 
works op alchemy. Altogether this unique collection comprises 
about eleven hundred books, manuscripts, portraits, and tracts, 
and it is richer in original editions of Paracelsus than that of the 
British Museunf  Iteis satisfactory to know that no part of the 
library will be disposed of separately, with the exception of the 


portion on alchemy. è 
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AN investigation of the mechanics of the interaction of 
ethyl alcohol and hydrogen chloride is communicated from 
Prof. Lothar Meyer's laboratory to No. 12, 1893, of ihe 
Zeitschrift fiir physikalische Chemie by’ Mr. Cannell Cain. 
Solutions of hydrogen chloride of different strengths were ob- 
tained by leading the dry gas into the dry alcohol, which was 
coated by a freezing mixture. A definite quantity of such a 
solution was then sealed up in a small glass tube, and kept for 
a definite length of time at a constant temperature in a water 
bath. The composition of the solution before and after the 
interact™n was ascertained by titrating a known amount with 
dicinormal! soda solution. The results show that concentration 
and time of reaction being the same, the extent of the chemical 
change intreases rapidly wifh the temperature. Up to 15° 
there is no appreciable interaction, but in a solution containing 
roo equivalents of alcohol and 81 of*hydrogwen chloride at 80° 
some 15 per cent., and at 99° some 50 per cent. of the latter enter 
ipto combination in one hour.e For a given temperature and 
concentration the amount of decomposition increases with the 
time at a rate which gradually diminishes, and finally becomes 
zero. Temperature and time of reaction being the same, it is 
also shown that intwease in the quantity of alcohol in the above 
solution, or additiog,of water or ethyl chloride, retard the rate 
gf change. By experiments with water and ethyl chloside the 


autho®makes clear the reversible character of the action, and 
next makes observations f® ascertain the relative prqportigns 
of the substances present when equilibrium is established. In 
these experiments various solutions of hydrogen chloride in 
alcohol, along, and in presence of défferent amounts of water 
are employed. Here it is shown that Guldeberg and Waage’s 
law is obeyed, as@he product of the &ctive masses of alcohol 
and hydrogen chloride bears a constant ratio to the product of 
those of water and ethy! chforide unless in cases where ethyl- 
chloride separates out, and, the solutions thus become hetero- 
geneous, Ifthe alcohol aral hydrogen chloride be presgnt in 
equivalent amounts’ the results indicate that the equation 
C,H;0H+HCl+3C,H,C!l+3H,O approximately represents 
the condition of things when equilibrium is attained. 


IN the review of Mr. Richard Inwards’ ‘* Weather Lore,” 
that appeared in these columns on January 4, p. 219, the author’s 
attention was commended to,a cullection of “ wise saws” made 
for the U.S. Signal @ervice by Major Dunwoody. Mr. Inwards 
points out to us that his book contains extracts from this 
collection, and that he acknowledges his obligations to it in the 
introduction, We regret th@ this acknowledgment was over- 
looked by the writer of the notice, 


a 


THE additions to the Zoological Socięty’s Gardens during 
the past week include two Mozambique Monkeys (Cercopithecus 
pygerythrus) from East Africa, presented respectively by Mr. 
H. P. East and Mrs. Adams ; two Common Marmosets (Hapa/e 
jacchus) from South-east Brazil, a Common Hamster {Cricetus 
frumentarius) European, presented by Mrs. Brightwen ; two 
Jackdaws (Corvus monedula) British, presented by Miss, 
Williams ; a Clifford’s Snake (Zamenis Clifford?) from Egypt, 
presented by Mr. W. L. Tod; a Malaccan Parrakeet (/aleornis 
longicauda) from Malacca, deposited ; a Snow Leopard {Felis 
uncia) from Lahoul, Punjaub, Himalayas, an Alpine Marmot 
(Arctomys marmotta) European, two Hairy Armadillos Dasypus 
villosus}, a Black-necked Swan (Cye%us nigricollis), two Rufous 
Tinamous. (Rhynchotus rufescens), two Brazilian Caracaras 
(Polyborus brastliensd), two Common Tegnexins (Zupinzambis 
teguexin), a Common Boa (Boa constrictgr) from South America, 
a@felodius Jay Thrush (Leucodiopiron canorum) from China, 
purchased ; two Lapwings (Vanellus vulgaris), two Dunlins 
(Tringa alpina) British, receivé@ in exchange. : 
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OUR ASTRONOMICAL COLUMN. 


SUNSPOTS AND SOLAR RADIATION. —Spectroscopic observ- 
ations, the discussion of the frequency of tropical cyclones, dnd 
cyclical variations of barometric pressure, jrftlicate that the 
greatest amount of heat is received from the sun by the earth 
during a maximum ¢poch of soMr activity. But, on the other 
hand, the discussions of statistics of air temperature and solar 
radiation suggest that that the sun’s heat is greatest when his 
surface-1s least spotted. Somg new facts in connection with this 
paradox are described by M., R. Saveélief in the current Comptes 
Rendus, and seem to combat the latter result. He has made a 
large number of observations with a Crova’s actinograph since 
June 1890, and compared them with the late Dr. Wolf’s ‘num- 
bers showing the relative frequency of solar spote, A few ob- 
servations are given indicating that the solar constant increases 
with the increase of solar activity. M. Savélief has also calcu- 
lated the mén quantity of heat received on one square centimetre 
Jf howzontal surface on the ground during one day, and for an 
hour of solar radiation. The results obtained by this method, 
like those deduced from the solar constant, point to the con- 
clusiqn that the calorific interwity of solar radiatioff increases with 
the activity of the phenomena visible upon the surface of the 
sun, that is to say, with the increase ofsolar spettedness. These 
results are diametrically opposed to those obtainéd, by previous 
investigators (see NATURE, vol. xliii. p. 583), and, if théy are 
confirmed, a real difficulty in the way of €xplaining the correlation 
of solar and meteorological phenomena will have been temoved. 
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THE MEASUREMENT OF STELLAR DIAMETERS. -When the 
objective of a telescope is covered with a screen having two 
slits in it, the Image of-the object under observation takes the 
form of a series of fringes lying in the direction of the slits ; and 
every one with an elementary knowledgeofephysics knows th 
this appearance is du@ to the interference of the beams of light 
traversing the instrument.. Fizeau_appears to have been the 
first to point out that the size of the frigges depends upon the 
angular dimensions of the luminous source producing them, 
and that this fact might be qutilised to determine stellar di- 
ameters. The means by whjch Prof, Michelson has applied 
the principle to the measurement of the diameters of Jupiter’s 
gatellites has already been desceibed in these columns (vol. xlv, 
p. 160); but the subject is so importafit that we give here the 
gist of a discussion of the theory of the matter, contributed by 
M. Maurice Hamy to the number of the Buletin Astronomique 
just issued. By means of Prof. Michelson’s interferential re- 
fractometer—an instyiment with a life of usefulness before it— 
it is possible to measure diameters down to o”'o1, that is, to the 
angle which the sun would subtend if it were removed to the 
distance of a Centauri. In fact, there is little doubt that the 

-diameters of stars are measurable by @his means, All that is 
necessary theoretically is to cover the object glass of the tele- 
scope with a screen having two rectangular, parallel slits, equal 
and of variable width. The gnterference fringes produced at 
the focus of the instrument are made to disappear by separating 
the slits, and when the fringes corresponding to light of a wave- 
length represented by A have vanished, the distance (/) be- 
tween ghe centres of the slits must be measured. The exact 
formula which enables the diameter (e) of the object under ex- 
amination to be determined from these data is, according to M. 
Hamy, 


A 
E= 1°22. —_ 
{sin 1 


There are, of course, a few difficulties in the way of perfectly 
realising the theory, but they are being overcome, and it is not 
“too much to say that the interferential refractometer will add 

very considerably to astronomical knowledge before the end of 

this century. It would be interesting to measure the diameters 
of Algol, and some of the spectroscopic binaries, and compare 
the results with those deduced from observations of motion in 

the line of sight. ° 


THE MOON AND WEATHER. —The solitary observable effect 
of the moon on our atmosphere was believed by Sir J. Herschel 
to be exhibited inethe tendency of clouds to disappear under a 
Full Moon. He aftributed this to the heat radiated from the 
lunar surface. Humboldt speaks of*this connection af well- 
known in South America, and Arago indirectly supports the 


* theory by stating that more%ain falls about the time of New 


Moon than at the me of Full Moon; the former period being 
cloudy, arf the latter cloudless, according to thtory, With the 
idea of obtaining information upon the matter, the Rev. S. J. 
Johnson has examined the state of the sky at moonrise and at 
midnight on the day of Full Moon only for the last fifteen years. 

e His results were communicated to the Royal Astronomical, So- 

, ciety on Jamuary 12, and they confirm the opinion now held by 
almost every Sstronomer, viz, that the Full Moon has no effect 
in breaking up clouds. @ 
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GEOGRAPHICAL NOTES. 


Mrs. BisHop (Miss Isabella Bird) has set out væ Canada for 
Korea, where she intends to spend some time studying the 
country, and whence she may afterwards make a journey into 
Manchuria. 


THREE Christmas lectures to young people by Mr. Douglas 
W. Freshfield, were arranged by the Royaé Geographical 
Society, and were delivered in the second week of Januaty to 
an interested audience. The subject was mountain-study as a 
branch of geography, and the lectures were illustrated by a 
large colle€tion of extremely gine photographic views of the 
Alps and Caucasus. . 


Mr. H. J. M1AcKINDER commenced the second series of his 
leclures gon the relation between geography and history, in 
pursuance of the Royal Geographical Societys Educational 
Scheme, on January II, in the theatre of the Royal United 
Servite Institttion, Whitehall Yard. The lecture was intro- 
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ductory to the prent course, wich will be continued weekly, 
and consisted of an epitome of last year’s lectures, showing that 
physical and geographicaWconditions largely determine the order 
of history and the movemegts of peoples. The remaiging 
lectures will deal with a series of concrete examples, fogussing 
the essential featubes of the relation between the geography and 
history of the chief Gountries of Europe, and especially of the 
British Islands. 


° 

THE Zeusgrift of the Berlin Geographical Society publishes 
an interesting paper, by Dr. Wegener, on the Chinese map of 
northern Tibet and the Lob-nor Districe, being a sheet of the 


official Chinese Atlas compiled by the labours of the Jesuit 


missionaries at the Court of Pekin, who trained and superintended 
Chinese suryeyors, It was first published in 1718, and an enlarged 
edition appeared in 1863 extending over the greater part of 
Asia, This work still is the basis of the European maps of 


many parts of Tibet, and the careful index of names prepared ° 


by Herr Himly, which accompanies the report, is of extreme 
value, as, not content withe the Chinese lettering, be has had 
recourse to the original Tibetan, Turki, and other native names, 
which he translitgsates with great care, 


AUGUST ARTARIA, the eminent Austrian map publisher, who 
has done much to maintain the character of scientific carto- 
graphy, died at Vienna on December 14, 1893, aged 87. 


MM. SCHRADER AND DE MARGERIE, whos® long study of 
the geology of the Pyrenees is well known, have contributed"to 
the last volume of the Annuaire of the French Alpine Club a 
concise discussion of the geographical conditid&s of the chain 
illustrated by a large-scale coloured orographical map. The 
denudation of the northern slope has been much more complete 
than that of the southern; the tertiary strata remain on the 
latter, but on the French side have been eroded away to form 
the vast fans of alluvium of the lower plain. Despite their 
general form, the Pyrenees are not composed of ranges running 
east and west, but of mountain knots and short ranges oblique 
to the general direction running towards E. 30° S. and then 
turning towards E,N.E. as a rale. The mean alijtude of the 
chain is about 1000 metres, or say 3300 fegt. Elie de Beau- 
mont, on the assumption that the southern slope was strictly 
similar to the northern, made his estimate of the mean height 
500 metres greater. The mass of the Pyrenees, if spread over 
the suface of France, would raise the level of that country by 
102 metres, or 330 feet. 

o 





¢ 
A NEW SULPHIDE QF GARBON, - 


A NEW liquid sulphide of carbon of the composition CS, 
has been isolated in a somewhat remarkable manner in 
the chemical-laboratory of the ufliversity of “Byuga-Pesth, by 
Prof. von Lengyel, who contributes an account of it to the 
current Berichte. In addition to the well-known disulphide ef 
carbon, several other substances supposed to be compounds of 
carbon and sulphur have from time to time been described ; 
but as they appear to have been amorphous insoluble solids 
very difficult to purify, there is very little evidence of their being 
definite compounds. The substance now described, however,® 
appears to'be a very well characterised liquid compound of 
ugmistakable odour and corrosive action upon the skin, and 

capable of being distilled under diminished pressure. 

The method of preparing it was accidentally discovered 
during the elaboration of a number of lecture experiments 
illustrating the synthesis and decomposition gf casbon disul- 
phide. Jt was long ago pointed out by Berthelot that this 
familiar substance decomposes at a temperature but slightly 
higher than that at which jts formation from its constituents 
occurs. Buff and von Hofmaan subsequently showed that the 
temperature of a glowing platinum wire was ample to bring 
about slow dissogiation*of the vapour, and that the disruption 


of the compound occurred very rapidly indeed at the tempera wom 


ture of red-hot iron wire. An experiment was therefore arranged 
to ascertain whether rapid removal of the vapour of fhe synthe- 
sised compound from the heated sphere of action would largely 
prevent the loss by dissociation, an@ in order that the test 
should be a severe one, the rapidly moving vapour was subjected 


in its passage to the high temperature gf tHe electric arc. 


unexpectedly produced. 


A® little more than a hundred cubic tentimetres of caron 
ee e b s i e® ee 


I? « 
was during this experiment that the new sulphide of carbon was , 
Cod 
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edisulphide were placed in a gflask arrangeđ over a water bath, | and are r@unded in shape, and second those which have high, 


A large:globe had been previously sgaled on .to the neck of the 
flask, through tubuli in which the karbon electrodes ‘were in- 
serfed. To a third tubulus of ghe globe an upward condenser 
was fitted, the interior tube of which was finally bent down- 
wards tp serve as a gas delivery tube. Te water bath was 
then heated and the carbon disulphide maintained in rapid 
ebuilition, thegelectrodes were approached until the powerful 
current from accumulators was transmitted, and then withdrawn. 
so as to generate the arc. The-electric arc in carBon disulphide 
vapour under these cgnditions is a remarkable phenomenon ; 
it is seamed with a dark band passing along its centre from 
pole to pole, and the brightest spots of the incandescent terminals 
are just where the band appears to touch them. ‘The carbon 
disulphide was kept boiling and the arc passing fdr a couple of 
hours, during which the globe was filled with the vapour, which 
condensed @ the condenser, and fell back into the flask. The 
interior of the apparatus soon commenced to blacken with liber- 
ated carbon, which collected upos {he surface of the liquid, and 


an extraordinarily strong tear-exciting odour soon made itself ' 


evident in the neighbourhood of the apparatus, At the conclu- 
sion of the experiment the residual liquid ‘was cherry-red in 
colour, and was transferred to a closed vessel containing copper 
turnings in order to remove the free sulphur present. After 
being thus left for a week it was filtered, and the carbon disulphide 
evaporated at ®low temperature in a current of dried air, in 
ofder, if possible, to isolate the substance endowed with the 
powerful odour, 
red liquid, thenew sulphide of carbon, were left, which possessed 
the odour in greater intersity, a trace of the vapour producing a 
copious flow of tears, accompanied by violent and persistent 
catarrh of the eyes and mucous membrame. A drop of the 
liquid, moreover, at once blackened the skin. 

The specific gravity of this liquid is 1°2739, so that it sinks 
under water, with which it does not mix. When heated it 
polymerises into a hard black substance. If the rise of tem- 
perature is gradual the change occurs quietly, but when rapidly 
heated to ,oo-120° the ‘polymerisation takes place with ex- 
plosive force, the fnterior of the vessel being covered with pro- 
jected deposits of the black substance. Analyses both of the 
liquid and of the black solid indicate the same empirical formula, 
CSa, and molecular weight determinations .of the liquid, dis- 
solved in benzene, by Raoult’s method, agree closely with the 
molecular weight corresponding to that formula. The liquid 
can be partéally distilled at 60° tz vacuo, a small portion, how- 
ever, always polymerising. The liquid, moreover, spontaneously 
changes in a few weeks into the more stable black solid modi- 
fication. The solutions f the liquid in organic solvents likewise 
slowly deposit the black form. 

The liquid readily ignites, burning with a luminous flame, and 
forming dioxides of carboneand sulphur. Caustic alkalies dis- 
solve it, forming dark coloured solutions from which dilute acids 
precipitate the polymerised black compound. With alcoholic 
potash the action is very violente A drop of concentrated sul- 
phuric acid causes instant. passage to the black form accompanied 
by a hissing noise. Nitric acid provokes an explosion and 
ignition, but 7o per cent. acid dissolves it completely and 


o quietly. 


The black polymeric modification is readily soluble in caustic 
alkalies, but acids reprecipitate it unchanged. When heated it 
undergoes a remarkable change, sulphur subliming, and a g&s, 
inflammable and containing sulphur, but not carbow disulphide, 
is liberated, the nature of which is reserved for a further com- 
municatiog. 

The liquid Sulphide combines readily with six atoms of 
bromine, with evolution of heat. The substance is readily 
isolated when bromine is dropped into a solution of C,S, in 
chloroform, &s it is insoluble intmhat solvent. Strangely enough 
this compound, C,S,Brg, is endowed witha pleasant aromatic 
odour, two substances of frightful odoure thus uniting to form an 
agreeably odoriferous compound, a striking example of the effect 
of chemical combination. ' A, E. TUTTON. 
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DR. GREGORYS JOURNEY TO MT. KENIA. 





„AT the meeting of the Royal Geographical Society on Mon- , 
s 


. day venin, Dr. J. W. Gregory read a paper, of which 


a the following is a tull abstract :— 


Eventually a few cubic centimetres of a deep, 


t 
( 


rt Er eA aman a, 


steep shores and are long and garrow. The lakes of the latter 
group, moreoyer, are distributed on a definite plan, occurriffg at 
intervals along lines of depression across the country. The 


Sphief of these rune from Lake Nyasa throuv&h a large series of 


lakes, including “Natron, Nawasha, Basingo-and Basso Narok 
(lake Rudolf}; from the last ofi these the line of depression 
runs through Abyssypia into the Red Sea, which continues 
the:same type of geographical structure for 18° to the north ; 
thence it can be followed up, the Gulf of Akaba to the 
Dead Sea and Jordan Valley. Jt seems not unlikely that the 


whole of this great line 'is due to one.common earth movement 


of no very great age, for thegtraditions of the natives around 
Tanganyika, of the Sonealis and ,Arabs, and of the destructi8n 
of Sodom and Gomorrah may have reference to it. It was the 
interest which these problems excited that led to Dr. Gregory’s 
desire to visit the district, as he was recently enabled to do, by 
the permission of the Trustees of the British Museum. He 
started with a large expedition, intended to explore this ‘‘ Rift 
Valley” in the neighbourhood of Lake Rudolf, which landed at 
Lamu, and thence started up the Tana Valley, where it unfortu- 
nately cojlapsed. On hiwreturn to Mombasa Dr. Gregory himself 


| organised a small caravan of forty Zanzibaris, and travelled to 


-as well as an interesting flora and fauna. 


the highest part of the ‘‘ Rift Valley” between Nawasha and | 
Baringo, examining its structure and natural history. The most 
risky part of the jowrney was crossing the high plateau of Leikjpia, 


which has only twice before been traversed, hy Teleki and 


Hohnel in 1887, and by the German Emin Relief Expedition 
under Dr. Peters in 1889-1890. Mr. Joseph fhomson reached 
its western side, but had to abandon his camp and escape under 
cover of night. The expedition crossed Leikipia by 
a new route, and traversing the plateau which 
is marked as the site of the ‘‘ Aberdare Mountains,” reached 
Northern Kikuyu without trouble, except for want of food. 
The natives at first refused to sell any, as some white men who 
had visited a neighbouring district had seized food without pay- 


ment, shot the elders, and carried. off the young men as porters,- 


After much ‘‘shauri” ‘the natives were satished as to the peace- 
ful object of the expedition, the right of blood-brotherhood was 
celebrated, and food obtained. ‘The party then turned north, 
to the western foot of Mount Kenia. Most of the men were 
left in the camp while Dr. Gregory and twelve mer? started for 
the central peak. Three days were spent ¢utting away through the 
dense forest and bamboo jungle on the lower slope. Owing to the 
damp, mist, and cold, thiswork was very severe on the Zanzibaris. 
On the fourth day they emerged on to thew\lpine pasturages, 
only to be caught in a furious blizzard of si$w and hail, which 
neceSitated camping fo the nighton a frozen peat bog. Next 
day a tent was carried higher up, as a base for reconnoitring 
excursions. The most. important®ef the peaks on the south® 
slope was.ascended, and named Mount Hojnel, after the Aus- 
trian explorer. * Five glaciers and eight lakes were discovered, 
A small shelter-tent 
was.taken ‘to near the end of the largest glacier, in readiness for 
an ascent of the central peak. A snow-slip during a severe storm 


‘in the night nearly ‘buried this, and did cover all the food. Thee 


ascent ‘had therefore to be attempted after a night’s exposure to a, 
severe storm, and without food. The main glacitr, which was 
named after the late Prof. CarvellaLewis, was explored, and 
the zévé field at its head’ crossed to the main south @rée, After 
ascending this for some distance it became badly corniced, the 
risks of further progress were too serious to be encountered 
alone, and afier reaching the height of a little over 17,000 feet 
it was necessary to return. In a subsequent attempt on the 
west arête, Dr. Gregory was caught in a severe snowstorm, which 
rendered the route followed in the ascent impassable, and might 
have entailed serious consequences. He was then gecalled to 
attend to his men, many of whom were suffering severely from 
the.cold and altitude, and an immediate descent to Leikipia ‘was 


‘necessary ; hephad, however, achieved the five purposes for 


whith havisited the mountain. 
During the return to the coast much new ground was covered 


with some interesting topographical results ; but except for 


‘securing.a passage across Kikuyu, by curing the chief of tooth- 


ache, this part of the journey presented little of general 


interest. Be oxen ta, - 
In conclusion, some of the scientific results of the expedition 


were summarised, though it was said to be too early ® do shis 


( 
It has long been Paown that the lakes of Equatorial Africa | properly. Among the more interesting eresults was the dis- 
ar@ developed on two®types, first those which have low sRores j covery of the former greater extension ofthe glagiers of Mount 
# 1 z 
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Kenia, as their méraines were found 5000 feet’ below their 
present level; this would have a great influence in th® distribu- 
‘tion,of the Alpine flora in equ®torial Africa. In spite of the 
numerous detailed studies of Kilima Njaro, no such evidence 
had been recorded,gfrom that mountain. The fish faunas are 


remarkably mixed, and show, as has long Been surmised, thay 


the distribution of tht. African rivers was once very different 
from the present. The geological results of the expedition 
suggest that at one ttme the Nile did not glow from the Nyanza, 
but rose in the mountains to the north; and the drainage 
of the lakes flowed away to the east and then to the north, past 
the site of Lake Rudolf to thesRed Sea. Thus it was pointed 
out that the exploration of this part of Africa is of value not 
ngerely as supplying topograplical information, but from its 
‘bearing on some important problems of geographical evolution. 


THE GEOLOGY OF AUSTRALIA. 


the distant future the antiquity that this country can ever 
possess is the history of the occupation by its present 


JN 


holders ; its aboriginal people have no® furnished any evidence | 


of a past history, insomuch, had it happened that they had 
become extinct a quarter of a century before their discovery, the 
only traces of prior occupationgwould have been in the form of 
stofe knives and hatchets and flint spearfeads. Interwoven 
with the history of the progress of discovery and occupation is 
that of the succegsive additions to our knowledge of its physical 
structuge and its natural history. The records of botanical 
science and of geographical exploration have been brought up 
to a recent date; but the annals of the history of geological 
progress have not yet been consecutively placed on record. In 
the selection of a subject for my address I had experienced great 
difficulty in discriminating between personal interest and repre- 
sentative duty, and in choosing a ‘century of geological pro- 
gress ” “for my theme I have sacrificed the former. . 

‘e The labour involved in the preparation of this address has 
been very heavy, as I have read a hundred volumes to produce 
a very modest account; thus what I have done looks small 
when I recall the continuousness of the effort that accom- 
plished it, The history of the progress of geology in 
Australia is intimately associated with that of its geographical 
discovery and of its advancement in scientific culture ; it will 
constitute a chapter in the early history of modern Australia, 
and I venture to give some connected view of it, which, how- 
ever bad it may bégis better than to have no view at all; more- 
over, there are associated with the gubject personal histories 
which should be recorded whilst the knowledge of them is still 

ə Within our memory. And although it 1s my special object to 

depict actual culminating “sults withogt any extended notice of 

the facts and evergs which may have led up to them, yet toa 

‘certain extent a knowledge of such facts and eVents is essential 

to their proper appreciation, and may be productive of increased 

interest. 

. Just prior to the close of the last century, the controversy 
between the Wernerian and Huttonian schools, or betgveen 
Vulcanists Lad Neptunists, relating to the origin of the crust of 
the earth, was at its height. The Huttonian theory, which 
prevailed, recognises tha@the strata of the present land surfaces 

„were formed out of the waste of pre-existing continents, and 
that the same forces are still active, The characteristic feature 
of Hutton’s theory is the exclusion of all causes not recognised 
to belong to the pre:ent order of nature. With the opening of 
the present century a new school arose, which laid the foundation 

of modern geology. Three men were largely concerned in this 
achievement—Cuvier, Lamarck, and William Smith; the two 
former in®rance had all the powers which great talent, educa- 
tion, and station could give, whilst the last was an English land 
surveyor without culture or influence. George Cuvier laid the 
foundation of comparative osteology, recent andossil ; Lamarck 
that of invertebrate paleontology ; whilst Smith establishdd the 
fundamental principles of stratigraphical paleontology, viz. the 
superposition of stratified rocks and the succession of life in 

time, e 

The earliest geological observations relating to Australia 
antedate by @nly a fewyears the beginning of this century, so 


e A paft of the inaugural‘address delivered at Adelaide, on September 26, 


1893, by Prof. Ralph Tite, the newly elected President of the Australian 
Assocjation for the Advancement of Science. 
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that the history of our progress in geology is gqncurrent with that 
of modern geologY, and it affogls grand illustrations of the, 
methods of application ofgthe laws as they were successively 
evolved in the European sthools, to an area so distantly removed 
from that which gate them binsh, Thus our history begins gt a 
m st fortuitous period. No prejudices or scholastic dispuéations 
have retarded our progress, for those who have aided in the 
work were disciples in the modern school of geology. And 
though, on a retrospective glance, we may hesitage to attach any 
high value to the labours of pioneer geologists, yet we should not 
forget that olr horizon is so much vaster than theirs was, and to 
the extension of it they had lent their aiġ And though it may 
be true that if the geological progress of the first half of this 
century were quite ignored, we would not probably suffer any 
great loss, as I believe that nearly all the areas explored at the 
earliest perfod have been re-examined in later times by men 
more carefully trained than was previously possible, nevertheless 
the gradual accumulation of data supplies us with a@aistory, and 
makes us better acquainted with the causes that at certain times 
made that progress slow, oneven retarded it. For the first three 
or four decades of this century our geological knowledge had 
been almost entirely the outcome of maritime surveys, whilst in 
lates years it has been largely supplemented by inland explor- 
ation; thus, for a half-century or so the geological progress is 
part of the history of topographical discovery, which explains 
why our earlier geological information is insepayable from 
the achievements of such renowned geograph€rs as Flinders, 
Baudin, King, ‘Sturt, Mitchell, Stokes, Wilkes, Leichar€t, 
Gregory, &c. The subsequent history of our geological pro- 
gress commences with the establishment of systeMatic geological 
surveys in New South Wales and Victoria, which afterwards led 
to their extension to the other provincial areas. Almost simul- 
taneously, universities were founded at Melbourne and Sydney ; 
thus whilst the surveys dealt with geology more in its industrial 
applications, the universities upheld its value on purely scientific 
grounds, By these agencies a large interest was awakened in 
the science, and many in whom zeal had been latent were added 
to the ranks of geological investigators. Much of the knowledge 
gained in these various ways is expressed on the geplogical map 
of Australia, published by the Victorian Go¥ernment in 1887. 
The several steps by which this map has been built up, I will 
endeavour to make known to you, and though my geological 
reminiscences do not extend far back, yet they embrace some of 
the most important discoveries made on this continent; at 
the same time I would wish to avoid the mistake of claiming too 
large an authority on account of my years. ° 

Though the discovery of Austgalia may date back to the middle 
of the sixteenth century, yet it continued a ¢erra incognite, at 
least from a scientific point of view, ustil Ceok—the Columbus 
of the south—began in 1770 the present phase of scientific ex- 
peditions ; and though geology reaped no gain, yet in botany 
was laid the foundation of a knowledge of thats marvellous and 
peculiar flora of Australia through the labours of Banks and 
Solander, the companions of Cook. z 

Vancouver, who discovered King George Sound in 1791, 
describes the summit of Bald Head to be covered with a coral 
structure, amongst which are many sea-shells, and arguedea 
modern date of elevation. However faulty the interpretation 
of the nature of the data may be, yet the deduction is sounds 
and that may be claimed as the first recorded geological 
observation for Australia, made 102) years ago. 

* Coal was discovered in New South Wales in 1797, first to 
the south 8f Sydney, and in the same year on the banks of the 
River Hunter, at what is now Newcastle. 

Flinders and Bass, jointly and separately, betwegn the years 
1797 and 1798, had explored the coast-line “southward from 
Sydney, reaching as far west as Western Port, and embracing 
the circumnavigation of Tasmania. The more prominent rock 
phenomena were described.” If?1801 Flinders was*commissioned 
to complete the examination and survey of New Holland. The 
coast-line of Augtraliagvas traced With care as far as the tropics ; 
Flinders paid much attention to physiographic features, whilst 
Brown collected rock specimens. The rock specimens col- 
lected on this survey were ported on by Dr, Fileon in 3825, 
but beyond their mere enumeration and their agreement with 
those of the same denomination from,other parts of the world, 
no attempt was made to chronologically arrange them ; others 
collected by Brown, during his sojourn in Neve South Wales, wese 
erea(ter referred to, 
Contemporaneously with the marineeeurvey by: Flinders wa? 
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that by the Frengy under Baudin. The scientific equipment 
was unrivalled in the annalsgof Australia exploration. To 
Depuch and Bailly were entrustedghe mineralogical and geo- 
logfcal researches. The former left the ship at Sydney to return 
to Europe, but he died at Mauritgis, and hi@manuscripts, which 
he hag taken with him, and were to serve for a geological his- 
tory of New Holland, were irrecoverably lost. Peron was the 
senior zoologist, and the author of the narrative of 
the expeditiog. Peron’s account of the physiography and 
geology of the places visited is not only graphic but rich 
in details; he closely investigated the nature afid origin 
of the AZolian calcifergus sandstones, and fully recognised their 
relationship to the blown-sand of the dunes. The entombed 
calcified shapes of branches and stems of trees were correctly 
recognised, though Vancouver and Flinders had erroneously 
considered them as coral reefs. He rightly referrdt the funda- 
mental rocks of Kangaroo and King Islands to different kinds 


e Of primitives schists, and the superimposed fossiliferous lime- 


stone at the former place was correctly observed, though not 

attributed to any particular epoch.e The occurrence of corals and 

marine shells of recent apearance at considerable elevations on 
the coast was justly regarded by him as demonstrating the 

‘former abode of the sea” above the land, and very natusally 

suggested an inquiry as to the nature of the evolutions to which 

this change of situation is to be ascribed. Few geologists have 
been more in advance of the age in which they lived, or have 
suffered so long@an undeserved oblivion, as Peron. After the 
tesmination of the survey by Flinders, through the loss of his 
ship, and subzequent detention by the French, in which France 
was the first toedebase, as she was the first to promulgate, that 
principal axiom of international law, 
causa populorum” (the cause of science is the cause of the 
people), twelve years elapsed before England’s attention was 
diverted from the battle-field to geographical discoveries in Aus- 
tralia by the appointment of Captain King to complete the 
coast surveys left unfinished by Flinders, which occupied him 
from 1818 to 1822. King could spare but little time to land, 
and, with few exceptions, merely traced the coast. The paucity 
of geological information is thus accounted for, and the few 
references ate imetely lithological, John Oxley, Surveyor- 

General, to whom we owe the earliest topographical map of 

New South Wales, took charge in 1817 of an expedition to 

ascertain the character of the western interior, a practicable 

route across the Blue Mountains having been opened in 1815. 

He traced the Lachlan down to longitude 144°, and completed 

the discovery of the Blue Mountains, which constitute the pro- 

minent physiographic feature of New South Wales. In 1818 

he traced the Macquarie River % its junction with the Darling. 

In the volume ofe his narrative are brief references to the 

occurrences of different rocks, amongst which the more 

noteworthy are coal at Port Macquarie Harbour, coal 
indications at the head of the Macleay River, and lime- 
„stone at If%mestone Creek on the Lachlan, and at 
Wellington Valley on the Macquarie, ‘‘ which is the first that 
has hitherto been discovered in Australia.” The geological 
specimens which were collected during the two expeditions were 
reported on by Dean Buckland as affording indications of 
primitive rocks (granite, mica, slate, clay-slate, and serpentine), 
érap, and limestone (resembling the transition limestone of 

England), as also those gathered by Robert Brown on the Hun- 

ter River, which are described as coal and shale with plant im- 

pressions, and the author states that there is analogy betweef 

the coal formation of the Hunter River and that of England, 
whilst certain fossiliferous rocks from Hobart are nearly, if not 
quite, may cal with those of the mountain limestone of England 
and Ireland. This is the first application of paleontology to the 
stratigraphical chronology of the Australian rocks, and a suc- 
cessful one, as the positions assigned by Buckland to the two 
formations aresubstantially thos@@ccépted by the local geologists 
of to-day. Scott (Rev. Archdeacon) refers to the strata of the 

Newcastle coalfield as the ‘*coal formation,” and to the lime- 

stone as resembling in the character of its organic remains the 
mountain limestone” of England, and thus independently 
arrived at the same conclusions as®Buckland. 

Jesson, the naturalist to the French surveyire ship, Za Coquille, 
and author of the historf of the voyage during the years 
1822-25, describes the géological features about Port Jackson. 
His arrangement ås a great advance on prior contributions, as 


*it establishes a definit®*successional order of deposits, and for 


¢he first time, though fggeshadowed by his countryman Bailly, 


e NO. 1264, CoOL 49] : 


i+ 


t Causa scientiarum, | 


[January 18, 1894 


e s Zoe ee 
the superposition of the Sydney sandstone ôn the coal measures, 
and of th®coal measures on the granites, is recognised. Up to 
this date no described fossil Bad been referred to as oogur- 
ring in Austmalian deposits, and it was not till 1828 that Alex. 
Brongniart described Glossopleris browniaga and Phyllotheca 


“Stustralis from the*Neweastle coal measures. 


Sturt, in 1829, on his passage down the Murray, arrived at 
Overland Corner, and noted the sugden change from cliffs of 
sand and clay to fossigiferous limestone, which continued unin- 
terruptedly to Lake Alexandrina. Sturt referred examples of the 
fossil mollusca, echinoids, and polyzoa, to species of the Eocene 
of England, Paris, and Westphalia, and thus established by 
similarity of organic remains, an old tertiary formation in Aus- 
ralia. id ® 

Mitchell (Major, afterwards Sir Thomas), in 1832 penetrate 
north, and reached the River Darling. His western limit in 1835 
was the junction of the rivers Bogan and Darling, and the 
southern, in 1836, was Portland Bay. The chief geological facts 
recorded by Mitchell are: (1) That thehigher ground about 
the sources of the tributary of the Murrumbidgee is composed 
of granite, on the flanks of which rests a fossiliferous limestone 
“much rerembling the carboniferous of Europe,” and another 
limestonegcontaining cals ‘belonging to the genus Favosites, 
and crinoids; (2) in Victoria, north of the divided range, 
granites antl syenites are signalled, and clay slate on the river 
Campaspe; (3) the lower partgof the Glenelg River and the 
coast districts as faf as Portland Bay are occupied with a fos#li- 
ferous tertiary formation, frequently interrupted by trap and 
vesicular lava ; hills of Java often occur, and ong at least, Mount 
Napier, is described as still exhibiting a perfect circular awater. 

The paleontological collections, which were made durin 
Mitchell’s three expeditions, were deposited in the British Mu- 
seum, and reporled on by specialisis. The results appended to 
Mitchell’s work demonstrated the presence of representatives of 
the following life epochs : Carboniferous and Mesozoic, The 
collection included also a portion of the guard of a belemnite 
obtained near Mount Abundance. Its occurrence is noted on 


Mitchell’s chart, though not referred to in the letter-press.@ . 


This is the first secondary fossil recorded for Australia, though 
it was not till 1880 that it was brought to scientific notice, 

Diprotodon FPeriod.—The ossiferous caves of the Wellington 
Valley and at Buree were discovered by Mitchell in .t830,eand 
an account of the survey of them was ppblished in 183r. In 
1835 more extended researches were undertaken, and the par- 
ticulars respecting the animal remains then found were supplied 
by Owen (afierwards Sir Richard), who*demonstrated that the 
existing marsupial fauna was preceded in the,fame area in later 
tertiary times by asimilar one, differing specifically for the most 
part, and to some extent, generically ; some of them presenting 
colossal forms in comparison with their largest modern repre- 
sentatives ; such are Dipgotodon and*Nototherium. This early 
work of Owen’s was only the commencemest of those investi- 
gations which @ulminated in that monument of marvellous | 
industry and talent, the ‘' Fossil Mammals of Australia.” 
Charles Darwin was naturalist to the surveying ship, the 
Beagle, on her second voyage, 1832-36. The Beagle, on her 
homeward passage, called at Sydney and King George’s Sound, 
and the geological observations relating to those plages are brief, 
and, toa large extent, had been anticipated by Mitchell in re- 
spect of the first, and by Peron as to Phe second, though in the 
latterconnection Darwin corrected some of the erroneous observa- 
tions recorded by Vancouver and Flinders. Lonsdale describes 
some Australian carboniferous pplyzoa, and Sowerby some 
Spiriferidæ, and we have thus another instance of the early ap- 
plication of palzeontology to the determination of the correlative 
age of stratitied deposits. 

Lieutenant Grey (now Sir George) was commissioned to 
explore the coastline between Prince Regent River and Swan 
River, In 1839 he was shipwrecked in Gantheaume Bay, and 
his party was forced to make an overland journey to Perth, in ` 
the course of which he discovered the Murchison and other 
rivers} andscarboniferous rocks in the Victoria Range. 

Commander Wickham was commissioned in 1837 to the 
Beagles third voyage, but in consequence of his retirement 
in March, 1841, owing to ill-hamlth, the command? devolved 
on Captain Stokes, who is the author of the narrative 
of the six years’ voyage. Phe objects of the susvey did not 
permit of any connected observations of the geologica Spructuye 
of the islands or coast, and though the author disclaims any, 
pretensions to be versed in geological scietice, yet some of his 
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recorded observations have the merit of discoveries which have 
stood the test of critical investigation, The escarpmend of the 
table-land of Arnheim Land is glescribed as constituted of 
Rorizofitally-bedded sandstone overlying slaty rock; a some- 
what similar arrangement is noticed at Tale Head and Fort 
Hill, Port Darwin; tfe covering, fine-graineg sandstone, the 
stratigraphical position of which was first Obseved by Stokes, 
has lately acquired considerable importance by the discovery of 
Radiolarians within itsemass. ® R 

Strzelecki (Count).—To this highly accomplished man of 
science we are greatly indebted for arduous and gratuitous 
researches and labours in the field of Australian geology, the 
outcome of five years’ travel, commencing from his traverse of 
Gippsland in 1840, and embracing the survey of 7,000 miles, 
The rocks of New South Wales he arranges in an ascending 

successional series, and in this frst attempt to construct a table 

of the stratified deposits of New South Wales he laid the 
foundation of stratigraphical geology in Australia. Strzelecki’s 
volume is accompanied by a map in which the areas occupied 
by each epoch are indicated by colours, and is the first attempt 
at geological mapping in Australia, 

Leichardt (Dr. Ludwig).—In 1844 this lamented traveller 
started on his adven‘urous journey from @foreton Bay to Port 
Essington, a distance of 3000 miles, The narrative of Dr. 
Leichardt contains as much botany as geology. The accom- 
panying maps and illustrations supply important information 
respeating the physiographic and ‘geologic features. Necessity 
compelled him to abandon one portion after another of his col- 
lections, so that the opportunity of determining the age of the 
various deposits en@ountered, from the nature of their fossil con- 
tents, was lost. This is much to be regretted, because for long 
years this line of country was geologically known only through 
Leichardt’s memoranda, which still contain for some portions 
the only information extant. 

Dana (Prof. James D.) was naturalist to the United States 
exploring expedition during the years 1838-42, under the 
command of Charles Wilkes. Sydney was visited in 1839-40, 
b as the geology of the expedition was not published till 1849, 
Dana’s observations w re to some extent anticipated. Never- 
theless, the credit must remah to Dana of having laid the 
foundation of the classification of the great carboniferous de- 

velopment in New South Wales, both in respect of its 
palzontology“and stratigraphy. 

Sturt (Captain Charles}, in 1844, under the authority of the 
Imperial Government, pushed into the central parts of Aus- 
tralia. From the River Darling, at what is now Menindie, he 
reached the Barrier and Grey Ranges, and became entangled in 
the delta-like 1amificRtions of the River Cooper; thence he 
penetrated in a north-west direction into the sand-dune couiftry 
to the north-east of Lake Eyre, and thus missed ‘the object of 
hfs ardent search. Sturt desedibes the general structure of the 

- Barrier Range as of slates, gneiss, and other metamorphic 
rocks, and nStes the prevalence of iron ores. Ir one case he 
describes what is evidently the ironstone outcrop of a massive 
mineral lode, and though I cannot identify the locality, yet it is 
not at all improbable that one of the silver lodes of the Barrier 
(# not Broken Hill itself) is here referred to ; in the same cog- 
nection that prominent landmark, Piesse’s Knob, is indicated. 
The most noteworthy observations recorded by Sturt are those 
relating to the physical charæter of the interior of Australia, 
which will be considered hereafter. A tribute is due to Sturt’s 
sctentific merit and sagacity, and I would add my mite to the 
general testimony of admiration for that learned traveller; he 


stands pre-eminent among land &xplorers for the accuracy of his’ 


observations—evincing the most patient and thoughtful investi- 
gation—for the great power of generalisation which throws a 
charm over all his narratives, and for his highly philosophical 
deductions. Sturt never received that honour in his lifetime 
which was his due ; and much of his geological work and specu- 
lations have either been overlooked or ignored, because it was 
thought, by reason that geology then was not in a very advanced 
state, he was nota very experienced geologist. In his work, “A 
Sketch of the Physical Structure of Australia” (1850), the author 
gives a connected outline of the geology of Australia, so far 
as it was known to him. The ggat merit of this attempt to 
exhibit approximately the principal features of this contihent is 
that of piecing,together the isolated observations of previous 
authors into #@connected outline, which, because of his personal 
knowledge®of considerable portions of the coastline of Aus- 
tralia, he was, of all others, the best able to do successfully, 
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The result is a general but distinct®notion of the geological 
structure of Australia which is further illuståfed by a geolo- 
gically-coloured map, the first on so broad a survey. ¢*The 
author added nothing ‘tof our previous knowledge, bie 
systematised what was,known, and the speculations and general- 

ations which he ventured have, for the most part, prove 
correct. Some of the most valuable contributions of later 
authors will be found te*have been foreshalowed, or even cfearly 
noted, by Jukes, whilst some actual discoveries were anticipated 
by him. . 

The last of the maritime surveys under Imperial direction 
which concerned Australia was that conducted by Captain 
Owen Stanley, of I1.M.S. Rattlesnake; itis also noteworthy 
from the high scientific attainments of its officers, The com- 
tnander, who was the only son of Dean Stanley, an eminent 
ornithologist, teok a keen interest in natural history ; he died 
soon after the final return of the ship to Sydney, from a severe 
illness, contracted during the last cruise, but after the guccessful 
accomplishment of the chief object of his mission. The assis- 
tant-surgeon was Thomas H. Hyxley, a name familiar to all, 
who achieved fame at this earl? period of his career by the zoo- 
logical researches made during the voyage. 

A. % Gregory."The discouraging character of the interior 
of Australia, as made known by Sturt, and the utter disappear- 
ance of Leichardt’s expedition of 1848, checked the progress of 
exploration for a few years; but in 1855 a successful effort was 
made to penetrate the interior from the north-westeby thé North 
Australian expedition, which was fitted out by the Imperial 
Government, and was the last of the series. The expedition 
was placed under the leadership of Mr. A. C. Ggegory, who 
was accompanied by Dr. (now Baron Sir F, von} Mueller as 
botanist. The Victoria River was ascended to its source, and 
the country to the south of the Dividing Range was explored 
beyond the northern limits of the great interior desert. The 
physiographic features of the Lower Victoria had been made 
known by the descriptions of Stokes ; the region about the Upper 
Victoria was found to consist chietly of extensive valleys of good 
soil, well grassed, and of more arid sandstone table-land, varied 
with outcrops of basalt, constituting rich grassy downs, The 
table-land rises abruptly from the coastal tracts. By removal 
of the upper strata deep gorges 600 feet in height are formed, 
which open out into large valleys or plains. Mr. Gregory 
struck across from the Lower Victoria to the head of Roper 
River, and thence followed the base of the table-land from which 
he had descended, passing near the sources of the rivers dis- 
charging into the Gulf of Carpentaria. From the Albert River 
to Brisbane he followed Leichardt's route of 1844. Tis extra- 
ordinary achievement is second to tone in point of interest of 
unknown country traversed, and of the scientifig results gained, 
a vast void in the geological map was fillefin. “Since Gregory’s 
expedition the interior of Australia has been traversed in various 
directions ; and with such efforts are honourably associated the 
names of Stuart, Burke and Wills, Warburton, Giles, $. Forrest, 
&c., but the geological gain has been of a purely local import- 
ance. I may therefore be pardoned if I make exception by the 
mention of the expedition recently fitted out by Sir Thomas Elder. 
The object—to fill up the blank spaces in the topographical and 
geological maps of Australia—was ambitious, and the scientific 
equipment of the expedition gave hope that permanent results 
would be gained, but its premature disbandment has indefinitely 
protracted the realisation of this cherished consummation. So 
far ae the area traversed is concerned, a very great deal was ac- 
complished. Jt was a failure simply by reason of the limitation 
of the original scheme. In geology nothing new has been 
brought to light, though certainty has replaced previous guess- 
work or speculation, Nevertheless, such problemgas tfe exact 
relation of the fossiliferous Silurian to those of older date, the 
stratigraphy and fossils of the marine Cretaceous, and its relation 
to the supra-cretaceous rocks, stillewait solution. The geologi-t 
to the expedition has done his ‘work so conscientiously and 
thoroughly, that the povegty of his rgport is to be ascribed to 
nature’s deficiency® In other departments of natural history 
our expectations have been satisfactorily realised. May we hope 
that the Australian Maczenas of pur time will crown hig efforts 
to unfold some of the mysteries of our dry interior by direciin# 


a systematic exploration of some well-defined area, such as the . 


oasis of the MacDonnell Range. © 

The year of 1851 marks an epoch in the history of Australia, 
because in that year the rich goldfield of Ophir was discovered. 
Gold was scientifically discovered by'Strzelgcki, in 1839, and by 
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known as early 491823. In 1844, withoutebeing aware of these 
discoveries, Sir Roderick Miftchison pointed out the. similarity 
ofethe rock structure of the eastn cordillera of Australia to 


that of the Ural Mountains, and predicted the. occurrence of 


gdid. Subsequent events affor€ed a proof that geology, like the 
moré exact sciences, is capable of advancing philosophical in- 
ductiofis to very important results, But ®he precious metal was 
not commercially discovered, so to speak, till 1851, by Har- 
greaves, whd®had spent some of his earlier years as a stock- 
raiser in Eastern Australia ; in 1849 he was gold-mining in 
California, and his experiences there gained convinced him of 
the similarity in stru@ure of the auriferous rocks of California 
and certain districts in New South Wales. He revisited New 
South Wales early in 1851, to-put to the test-his geological 
instinct.and the accuracy of his observations ; ig: this he suc- 
ceeded, and ultimately, under Government direction,, the gold- 
field of Ophir in the district of Bathurst was declared open, 
He was awarded £10,000 for. his discovery, and in 1876 a pen- 
sion was granted him. He died in 1891, at the age of 75 years. 
The practical discovery of gold pfoved a source ofan enormous 
amount of wealth to New South Wales, and was soon followed 
in the same year by the discovery of muckericher goldfields in 
Victoria, which had: just then. been separated into. an infepen- 
dent colony, and thus added a powerful factor to the economic 
The consequent 
stimulus*to a gigher intellectual culture resulted in the founda- 
pion of the Universities of Sydney and Melbourne, and the 
establishment of systematically organised geological surveys, 
By the concugrence of the memorable events just alluded to, the 
history of geological progress enters a new period. Up to 1854 
our exact knowledge of the sedimentary deposits, as derived 
from the organic remains, was confined to the Carboniferous, toa 
late Tertiary (represented by the Diprotodon period), and a more 
recent Æolian formation ; no distinct identification to prove 
the existence of Upper Silurian, Devonian, or Eocene had been 
forthcoming, though it was implied, whilst the only evidence of 
a Mesozoic epoch was a single imperfect example of a Belemnite. 
Restricted means of communication in a vast extent.of country 
was the main cayse which retarded advancement in geological 


ee 


investigation ; with increasing population this barrier is gradu- : 
' ally being removed. Expansion of our pastoral occupation, and 
the opening out of new trade routes bring new fields within the . 


horizon of geological vision. It is, therefore, not a matter for 
surprise that in the next decade great and rapid advances were 
made.in establishing a comparison on paleontological grounds 
with corr@sponding geological systems of Europe. The history 


of geological progress.in the @cond half-century is mainly that: 


ofthe gedlogical surveys, and the chronological treatment of my 
subject must be abandtned at this stage. 

. It is a general impression, that Australia is a very old con- 
tinent; undoubtedly it is, because it presents an equal range 
of the geological record ås other continental masses. But this 


. impression is based on illogical deduction, derived solely from. 
*the fact that certain characteristic types of the Jurassic fauna. of 


*Cycads and certain Conifers among plants, 


_sias, Araucarias, &c. 


the northern hemisphere still linger in the Australian area, 
such as Trigonia, Ceratodus, and Marsupials among animals, 
But the physio- 
graphic aspects of Australia have not always been absolutely 
continental, Since Upper Devonian times there have always 
been land-surfaces, at any rate in Eastern Australia, where 
partial interruption to an absolute continuity (and the area logally 
affected is not relatively greai) was frequent durigg the deposi- 
tion. of the Carboniferous series, which is, however, in a large 
measure littoral. It may safely be asserted that Australia,. 
certainlyso far back as the deposition of the extensive marine 
Cretaceous occupying the Jow level tracts of the interior, pre- 
served the aspect of a vast archipelago. At the close of that 
epoch the various insular. megses became welded together, so 
that the antiquity of Australiats a whole is only post-Cretaceous. 
In early Eocene.or late Cretaceous times, the flora was of a 
cosmopolitan type, consisting of an afmixtus of generic farms, 
some of which are now proper to the temperate and sub-tempe- 
rate parts of the northern hemigphere, such-as.oaks, birch, alder, 
2c., and®others exclusively Au-tralian, sych as eucalypti, bank- 
Phe differentiation of the- Australian flora 
has therefore been broeght about during the post- Eocene times. 
The antiquity of Australia, as- inferred from its almost exclusive 
marsupial types? is grroneous, because there is every reason to 
doubt the correctness of the statement théreby implied that 


Be 
'e NO. 1264, VOL. 49] ° 
* ° ° _@ Í l e ee 
« i R 5 


an sae 


è s 

kd i : 
marsu pial? originatefl in Australia. Despite th® r&currences of 
land surfaces from late Paleozoic times to the present day—and 
it is not improbable that sqmeļ of them may have.been: per- 


manent throughout, or for a greater part of that long intePval—®* 


yet no marsupials as old as those of Europe and’ North America 
have yet been foynd ; neither its coaly Strata nor its ancient, 
lake basins hav@ yiefded any of the higker types of fluviatile or 
terrestrial vertebrates, Indeed, the only instance of a fossil 
representative of the Marsupiali@ oldes than Pliocene in the, 
Australian area is that of a diprotodontoid’in the Eocene beds 
at Table Cape, Tasmania ; whereas we must look for a poly- 
protodontoid as the early. ancestor of the class. Recent 
researches point to South América as the area from which the 
Australian marsupial fauna: gas probably been derived, which 
possesses in the Eocene marsupial fauna close alliances With 
certain existing polyprotodontoid types in Australia, l 
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A DYNAMICAL THEORY OF THE ELECTRIC 
AND LUMINIFEROUS MEDIUM. l 

S 
HE “next stage in this mode of elucidation of electrical phe- 
nomena isto suppose, once the current is started in our nón- 
dissipative circuit, that both thé condensers are instantaneously 
removed, and replaced by confinuity of the wire, We arg now 
left with a current circulating round a complete perfectly con- 
ducting channel, which in the absence of viscous forces will 
flow round permanently. The expressiog for the kinetic 
energy in the field is easily transformed from a volume integral 


of the magnetic force, which is represented by the velocity of 


the medium a (t, n, ¢), to an integral involving the current 


£ (A 2, 4), which is in the present case a line integral round 


the electric circuit, The result is Franz Neumann’s celebrated 
formula for the electromagnetic energy of a linear electwic 
current, i : 


"i if + ‘® 
Ds Tae r, cos eds ds; 
2 
, | 


or we may take the case of several linear circuit§ in te field, 
and obtain the formula s 


T= axe | fr 1 cage ds ds + zas] f7 1 cos € dsg dsos 
d 


which is sufficiently general to cover the whole ground of 
elec®ro-dynamics. ° 

Our result is in fact that a linear current is a vortex ring in 
the fluid ther, that electric curmant is represented by vorticit} 
in the medium, and ° magnetic force by, the velocity of the 
medium, ‘The current being carried by a perfect conductor, the 
corresponding vortex is (as yet):without a core, z.¢. it circulates 
round a vacuous space. The strength of a vortex ring is, how- 
ever, permanently constant ; therefore, owing to the mechanical 
connections and continuity of the medium, a current flowing 
round a complete perfectly conducting circuit would be un- 
affected in value by electric forces induced in the circuit, and 
would remain constant throughoutgall time. Ordinary electric 


currents must therefore be held to flow in incomplete conduct- - 


ing circuits, and to be completed either by convection across an 
electrolyte, or by electric displacement or discharge across the 
intervals between the. molecules? after the manner of-.the illus- 
tration given above, í i 

Now we are here driven upon Ampère’s theory of magnetism. 
Each vortex-atom in the'medium is a permanent non-dissipative 
‘electric. current of this kind, and we are in a position to appre- 
ciate the importance which Faraday attached to his discovery 
that all matter is magretic. Indeed, on consideration, no other 
view than thig seems tenable; for we, can hardly suppose that 
sOeprominent a quality of iron as its, magnetism completely dis- 
appears above the temperature of recaleseence, to reappear 


| again immediately. the iron comes. below that temperature ; 


inued from p. 262 ) , 


| much the more reasonable viey is that the molecular rearrange- 


ment that takes place at that temperature simply masks the 
permanent magnetic quality, In all substances, other than the 


l A paper read before the Royal Society on December S. 893 by Dr. 
Joseph Larmor, F-R.S., Fellow of St. John’s College, Cambridge. %Con- 
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magnetic mefals, the vertex atoms pair into§molecules*and mole- 
cular aggregates in such way as toa large extent cangel each 
other’s magnetic fields; why in irgn at ordinary temperatures 
the mblecular agzregates form so striking an exception to the 
general rule is for some reason peculiar to the substatice, which, 
considering the comp®x character of molecular aggregation in 
solids, need not excite surprise. . e 

We have now to consider the cause of the pairing together of 
atoms into molecules. dt can@ot be on account of the magnetic, 
i.e. hydrodynamical,’ forces they exert on dhe another, for two 
electric currents would then come together so as always to rein- 
force each other’s magnetic action, and all substances would be 
strongly magnetic. The ionic? electric charge, which the 
phenomena of electrolysis show tg exist on the atom, supplies 
the“attracting agency. Furthermore, the law of attraction be- 
tween these charges is thatof theinverse squareof thedistance,and 
between the atomic currents is that of the inverse fourth power ; 
su that, as in the equilibrium state of the molecule these forces 
are ofthe same order of intensity and counteract each other, the 
first force must have mfich the longer range, and the energy of 
chemical combination must therelore be very largely electro- 


static, due to the attraction of the ions, as von Helmholtz has 


clearly made out from the phenomena of @ectrolysis and electro- 
lytic polarisation. sd 

But in this discussion of the phenomena of chemical combina- 
nation of atoms we have been anticipating somewhat. All our 
conclgisions, hitherto, relate to“%he æther, and are therefore 
about electrom stive forces. 
two sets of molecular aggregates, such as constitute material 
bodies, should atti@ct or repel each other when they are charged, 
or when électric currents circulate in them; we have, in other 
words, now to explain the electrostatic and electrodynamic 
forces which act between conductors. 

Consider two charged conductors in the field ; for simplicity, 
let their conducting quality be perfect as regards the very slow 
ilisplacements of them which are contemplated in this argument. 
The charges will then always reside on their surfaces, and the 
state of the electric field will, at each instant, be one of equi- 
librium, The magnitude of the charge on either conductor 
cannot alter by any action show of a rupture in the elastic quality 
in the æther ; but the result of movement of the conductors is to 
cause a rearrangement of the charge on each conductor, and of 
the elettric displacement (4, g, #) in the field. Now the elec: 
tric energy W of the syStem is altered by the movement of the 
conductors, and no viscous forces are in action ; therefore the 
energy that is lost to the electric field must have been somehow 
spent in dying mechanical work on the conductors ; the loss of 
potential energy of She electric ‘held reappears as a gain of 
potential energy of the conductors. We have to considerehow 
this transformation is brought about. The movement of the 
*€oaductors involves, while iw#asts, a very intense flow of ideal 
electric displacemeny along their surface9, an 1 also a change of 
actual displacement of ordinary intensity throughout the dielec- 
tric. The intense surface flow is in close proximity with the 
electric hows round the vortex atoms which lie at the surface ; 
their interaction produces a very intense elastic disturbance in 
the medium, close at the surface of the conductor, which is 
distribute fay radiation through the dielectric as fast as ft is 
proluced, the Blastic condition of the dielectric, on account of 
its extreme rapidity of pro@agation of disturbances compared 
with its finite extent, being always eXtremely nearly one of 
equilibrium, Iris, I believe, the reaction on the conductor of 
these wavelets whichare continually shooting out from its surface, 
carrying energy into the dielecttic, that constitutes the mechani- 
cal forcive acting on it, Bat we can go further than this; the 
locality of this transformation of energy, so far at any rate a3 
reyards'the material forcive, is the surface of the conducior; and 
the gain of mechanical energy by the conductor is therefore 
correctly located as an absorption of energy atits surface ; there- 


fore the forcive acting on the conductor is correctly de-: 


termined as a surface traction, and not a 


@odily forcive 
throughout its volume, 


One mode of representing the dis- 


> . > * >, * 2 + 
tribution of this surface traction, which, as we know, gives the: 


correct amount of work for every possible kind of victuiul dis- 
placement ef the surface, is lo .qpnsider it in the ordinary electro- 
static minneras anormal traction due to the actiog of the 
electric force gn the electric densityeat the surface ; we conclude 
that this distribution of traction is. the actual one. To.recapitulate: 
if he di@lectric did not transmit disturbance so rapidly, the 
result of the commotion at the surface produced by the motion 
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We have not yet made ont why | 


of the conductor would be to continumlly start wavetets wlfich « 


would travel into the dielectric, carrying ermegy with them, 


But the very great velocity of prop&gation effectually preyents e 


the elastic quality of the mefium from getting hold ; no seng- 
ble wave is produced and no flow of energy occurs into the dielec- 
æric. The distribution of pressu%e in the medium which woubd 
be the accompaniment of the wave motion still persists, though 
it now does no work ; & is this pressure of the medium against 
the conductor that is the cause of the mechanical forcive. 

The matter is precisely illustrated by the fundaneental apercu 
of Sir George tokes with regard to the communication of 
vibrations tothe air or other gas. The rapid vibrations of a 
tuning-fork are communicated as sound waves, but much less 
completely to a mobile medium like hydrogen than to air. 

The slow vibrations of a pendulum are not communicated as 
sound waves aj all; the vibrating body cannot get a hold on 
the elasticity of the medium, which retreats before it, preserving 
the equilibrium condition appropriate to the configuration at 
the instant ; there is a pressure between them, but ia is instan- 
taneously equali ed throughout the medium as it is produced, 
without leading to any flow ob Vibrational energy. 

Now let us formally consider the dynamical system consisting 
of the dielectric magia alone, and having a boundary just inside 
the sufface of each conductor ; and let us contemplate motions 
ofthe conductors so slow that the medium is always indefinitely 
near the state of internal equilibrium or steady motion, that is 
conditioned at each instant by the position and motion of the 
boundaries. The kinetic energy T of the medium is the electro- 
dynamic energy of the currents, as given by Neumann’s formula® 
and the potential energy W is the energy of the electrostatic 
distribution corresponding to the conformation af the instant ; 
in addition to these energies we shall have to take into account 
surface tractions exerted by the enclosed conductors on the 
medium, at its boundaries aforesaid. The form of the-general 
dynamical variational equation that is suitable to this problem 
is, for currents in incomplete circuits, and therefore acyclic 


motions, 
5 [r-wa + far [owas =0, 


where 5w d3 represents the work done by the teactiotis acting on 
the element dS of the boundary, in the virtual displacement 
contemplated. If there are electromotive sources in cer- 
tain circuits of the system, which are considered to introduce 
energy into it from outside itself, the right-hand side of this 
equation mst also contain an expression for the work done by 
them in the virtual displacement contemplated of the electric 
coordinates. Now this variational equatian can ba expressed in 
terms of any generalised coordi€ates whatever, that are syfi- 
cient to determine the.configuration in agcordgnce with what we 
know of its properties. If we suppose such a mode of ex- 
pression adopted, then, on conducting the variation in the usual 
manner and equating the coefficientssof each arbitrary variation 


of a coordinate, we obtain the formulz si 
-2 dT dT aW e 
=a t+ 
dt do dp adh 
4 =Z aT + 
dt dé 


In these equations $ is a component of the mechanical forcive® 


exerted on our dielectric system by the conductors, as specified 
byethe rule that the work done by it in a displacement of the 
system repregentetl by 5, a variation of a’single coordinate, is 
pp : the corresponding component of the forcive exerted by 
the dielectric system on the conductor is of course —?. Also 
E is the electromotive force which acts from outside @he system 
in a circuit in which the electric displacement is e, so that the 
current in itis é ; the electromotive force induced in this circuit 
by the dielectric system is ~ Ege 

These equations involve the whole of the phenomena of 
ordinary electrodynamic actions, whether ponderomotive or 
electromotive, wether fhe conductors are fixed or in motion 
through the medium: in fact, in the latter respect no distinction 
appears between the cases. [hey will be completed presently 
by taking account of the dissipation which occars M ordimary 
conductors. e i 

These equations also involve the exjeressions for the electro- 
static ponderomotive forces, the genesis of which we have 


already attempted to trace in detail. lahe* generalised comè e 


ponent, correspofiding to the coordinate’, of the electrostatic. 


1% 


e emerge as a mixgure of lights of different colours. 
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traction of the endr ctors on the dielectiic system, is dW] do ; i 





therefore. the component ofthe traction, Somehow produced, of 


the dielectric system on the condigtors is —dW/do. 
® The stress iz the ether between‘two electrified bodies consists 


of a tangential traction on eagh element eof area, equal in mae 


Rityde to the’ tangential component of the electric force at th 
place and at right angles to its direction. The stress in the 
material of the dielectric is such as is Produced in the ordinary 


‘manner by Lhe surface tractions exerted on the material by the 


conductors that are imbedded in it., The stress in the dielectric 
of Faraday and Maxwell has no réal existenc@; i¢ is, in fact, 
such a stress as would be felt by the surface of a conductor used 
to explore the field, when the conductor is so formed and placed 
as not to disturb the electric force in the dielectric. The mag- 
netic stress of Maxwell is simply a mathematical mode of expres” 
sion of the kinetic reaction of the medium. ` 2 

The transfer of a charged body across the field with velocity 
not large compared with the velocity of electric propagation 
carries with it the whole system of electric displacement belong- 
ing to the body, and therefore eroduces while ‘it lasts a system 
of displacement currents in the medium, of which the circuits 
are completed by the actual flow of charge along the lines of 
motion of the different charged’ elements o the body. ‘e 

According to the present theory of electrification, a discharge 
of electricity from one conductor to another can only occur by 
the breaking down of the elasticity of the dielectric æther 
along some channel connecting them ; and a similar rupture is 


*required to explain the transfer of an atomic charge to the 


electrode in the pktenomenon of electrolysis. We can con- 
ceive the polarisation increasing by the accumulation of 


‘dissociated ions at the two electrodes of a voltameter, until 


the stress in thé portion of the medium between the ions and 
the conducting plate breaks down, and a path of discharge is 
opened from some ion to the plate. , While this ion'retained 
its charge, it repelled its neightours ; but now electric attrac- 
tion will ensue, and the one that gets into chemical contact 
with it first will be paired with it by the chemical forces ; while 
if the conducting path to the electrode. remains “open until this 
union is complete, the ion will receive an -opposite atomic 
charge from theeelectrode, which very conceivably may “have to 
be also of equal amount, in order to equalise the potentials of 
the molecule and the plate. This is on the hypothesis that 
the distance between the two ions of a molecule is very small 
compared with the distance between two neighbouring mole- 
cules. ' A view of this kind, if thoroughly established, would 
lead to:the ultimate averaging of atomic changes of all- atoms 
that have been.in combination with each other, even if those 
charges had been originally’ of different magnitudes. . The 
assignment of fee g¢lectric charges to vortex atoms tends 
maikedly in the direction of instability ; though instability 
under certain circumstances is essential to electric discharge, 
yet it-must nat be allowedeto become dominant. 

The pre€ence of vortex atoms, forming faults so to speak in 
the ether, will clearly diminish -its effective rotational 


° elasticity; and thus it is to- be expected that the specific 


inductive capacities of ‘material dielectrics should be greater 
than the inductive capacity of a vacuum. .. The readiness with 
which electrolytic media break down under electric stress may 
be connected with the. extremely: high values of their inductive 
capacities, ‘indicating very great yielding to even a small 
electric force. 
In all that has been hitherto said we have kept clear of *he 
complication of viscous forces; but: in order to extend our 
account to the phenomena of opacity in the theory of radiation 
and of gee currents in ordinary conductors, it is necessary 
to intrcduce such forces and make what we can of them on 
general principles. It is shown that the introduction of the 
dissipation function ‘into dynamics by Lord Rayleigh enables 
us to amend the statemenfesof the fundamental dynamical 
principle, the Jaw of Least Action, so as to include in it the 
veiy extensive class of viseous forces which are proportional to 
absolute or relative velocities of parts of fhe system. This 
* class is the moie important because it is the only one that will 
ajlow a gmple wave to be propagated through a medium with 
period independent of its amplitude ; if èhe viscous forces that 
-act in light proj agation*%were not of this kind, then on passing 
a beam of homogeneot’s light through a metallic film it should 
The viscous 
forces being thus pf¢ved by the phenomena of radiation to be 
derived from’ a dissgpation ' function, it is natural to extend 
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the same conclusion to the elasti mofions of slower periods 
than fadiations, which constitute ordinary electric dis- 
turbances. We thus arrive, by way of an, optical path, 
Joule’s lay of dissipation of electric energy, and Ohm’s linear 
law of ‘electric conduction, and the wholg theory of the electro- 
dynamics of c reens flowing in ordinary conductors ; though 
the presumption is that the coefficient$ which apply to motions 
of long period are not the same 4s those which apply to very 
rapid oscillations, the characters of thé matter- vibrations that 
are comparable in the two cases being quite different. If it is- 
assumed that the form of the dissipation function is the same 
for high frequencies as for law ones, we obtain the ordinary 
theory of metallic reflexion, which differs from the theory 
of reflexion at a transpawent medium simply by tafing 
the refractive index fo be a complex quantity, as was done 
originally hy Cauchy, and later for the most general case 
by MacCullagh. And, in fact, we could not make a more 
general supposition than this for the case of isotropic’ media ; 
while for crystalline media the utmostegenerality would arise 
merely from assuming the principal axes of the dissipation func- 
tion to be different from those of the rotational elasticity, a 
hypothesis which is not likely to be required. 

The gonsiderations®which have ‘here been explained amount 
to an attempt to extend the regions of contact between three 


ultimate theories which have all been already widely developed, | 


but in such a way as not to gave much connection with one 
another. These*theories are Maxwell’s theory of electric® phe- 


' nomena, including Ampeére’s theory of magnetism and involving: 


an electric theory of light, Lord Kelvin’s vortex-atom theory. of. 
matter, and the purely dynamical theories of“light andgradiation 

that have been proposed by Green, MacCullagh, and other 

authors. It is hoped that a sufficient basis of connection be- 

tween them has been made out, to justify a restatement of the 

whole theory of the kind here attempted, notwithstanding such 

errors or misconceptions on points of detail as, will unavoidably 

be involved in it. 

Loid Kelvin has proposed a gyrostatic adynamic medium, 
which forms an exact representation of a rotationally elasc 
medium such as has been here described.! If the spinning 
bodies are imbedded in the ztfer so as to partake fully in its 
motion, the rotational forcive due to them is proportional jointly 
to the angular momentum of a gyrostat and the angular yelocity 
of the element of the medium, in accordance with what is stated 
above. But if we consider the rotators to be free gyrostats of 
the Foucault type, mounted'on gymbals of which the outer 
frame is carried by the medium, there will also come into play . 
a steady rotatory forcive, proportional jointly to the square of 


‘the angular momentum of the gyrostat and to the absolute an- 


guld displacement-of the medium. An ideal gyrostatic cell has 
been imagined by Lord Kelvin in which the coexistence of pai 
of gyrostats spinning,on parallel axles in opposite directions 
cancels the first of these forcives, thus leaving only a static for- - 
cive of a purely élastic rotational type. The conc€ption of an 
æther which is sketched by him on this basis,? is essentially the 
same as the one we have here employed, with the exception 
that the elemental angular velocity of the medium is taken to 
regresent magnetic force, and in consequence the medium fail$ 
to give an account of electric force and its stgth and kinetic 
manifestations. A gyrostatic cell of this kind has internal 
freedom, and therefore, free vibrati8n periods of its own; it is 
necessary to imagine that these periods are very small compared 
with the periods of ‘the light waves transmitted through the 
medium, in order to avoid partigl absorption. The propagation 
of waves in this ether, having periods of the same order as .tħe 
periods of these free vibrations, would of course be a pheno- 
menon of an altogether different kind, involving diffusion 
through the medium of energy of disturbed motion the gyro- 
stats within the cells. 

The electric interpretation of MacCullagh’s optical equations, 
which forms the basis of this paper, was first stated by Prof, G. 
F. Fitzgerald P77. Trans., 1880). An electric development of 


“Lotd Kelvin’s rotational ether has been essayed by Mr. Heavi- 


side, who found it to be unworkable as regards conduction- 
current, and not sufficiently comprehensive (fA2/. Trans., 1892, 
§ 16; “ Electrical Papers,” voleii. p. 543). A met&iod of repre- 
senting the phenomena of, the electric field by the motion of 


1 Lord Kelvin (Sir W. Thomson), C H Rendus, September 16, oe .. 
** Collected Papers,’’ vol. iii., 1890, p 
2Lord Kelvin (Sir W. Thomon). Alecteg Papaa sol. ili., 3860, 


PP. 436-472. 
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tubes of electric displacement has been developed by Prof. Je J. 
Thomson, who draws attention to their.strong analogies to 
tues of vortex motion (‘‘Recen? Researches...,” 1893, 
p. 52). ° 
Prof. Oliver Lodge das kindly looked for an effect of a 
magnetic field onthe velogity of light, but lias fo been able to 
detect any, though. the means he employed were extremely 
searching ; the inference,wouldefollow, on this theory, that the 
motion in a magnetic feld is very slow, and fhe density of the 
. medium correspondingly great. l 
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o UNIVERSITY:AND EDUCATIONAL ` 
INTELLIGENCE: 


OxFoRD.— The lectures announced by.the various departments 
of Natural Science are for the most part a continuation of the 
courses given during the last term. In all, thirty-two separate 
courses of lectures dre announced, nine in Physics, eight in 
Chemistry, two in Geology, four in Animal Morphology, four 
in Physiology, two in Botany, and three in Anthropology. .The 
Hope Professor of Zoology, Mr. E, B. Poalton, is absent from 
Oxford this term, and the charge of the collection devolves on 
his assistant. In addition, Mr. Hatchett Jackson has consented 
to give any information that may be required respecting the 
Hope G@ollections. à e > 

The next examination for admission to a Radcliffe Travelling 
Fellowship will be held on March 1. ` Candidates are required 
` to have obtained a fitst class in one of the honour schools, or to 
have gained an open University prize or scholarship, and to 
undertake a course of medical study with the view of proceeding 
to a medical degree, 


CAMBRIDGE.—Mr, J. E. Purvis, of St. John’s College, 
has been appointed Assistant to the Professor of Chemistry in 
the room of Mr. H. Robinson, who died on January 4. Mr. 
Robinson had held his office for sixteen years, and had, with 
Prd¥. Liveing and independently, conducted a number of import- 
ant researches. . Those on lanthanum and didymium, and on 
certain points’ in bacteriological chemistry deserved greater 
notice than they received. Mr. Robinson's work in agricultural 
chemistry, in which. he was an expert, will be carried on by Mr, 
T., B. Wool, of Caius Gollege. Dr. Lorrain-Smith and Dr. 
Wesbrook, John Lucas Walker Students in Pathology, will this 
term conduct, in Prof. Roy’s laboratory, a new course of 
instruction in as Sirk chemistry. “The lectures will be 
given on Mondays and Saturdays at noon, beginning on, January 


20. Mr. H. Yule Oldham, University Legturer in Geography, - 
will resume his ‘lectures in physical geography on’ Thursdays at | 


noon in the lecture theatre of: the chemical laboratory ; and will 
give informal instruction and assistance to séudents of geography 
in King’s College on te same days atsixo’clock. (The election 
to the £100 studentship, offered by the Council of the Royal 
Geographical Society for members of the University attending 
the lectures, will be held on March 12. . 

- AN influential deputation, representing the University Co® 
leges of Wales, waited upon the Chancellor of the Exchequer 


on Friday last, to ask for an apnual grant of 43,000 to the new | 


Welsh University. In reply, Sir W. Harcourt said he would 


request the Government to grant the request for the present | 


year, but he could promise nothing for the future. 
. 





SCIENTIFIC SERIALS, 


Bulletin deel Académie Royale de Belgique.—Stas’s determina- 
tions of atomic weights, by E. Vogel. In spite of Stas’s 
conclusion that the atomic weights of the elements have .no 
common measure, Prout’s hypothesis has re@ently been 
regaining ground. Hinjichs’s experiments have thrown douBt 
upon Stas’s atomic weight determinations ; and the suppositions 
made by Stas-himself place it beyond doubt that all his atomic 
weights withdit exception are immccurate. The cause of the 
great discrepancies in the values found by Stas himself fies in 
the variation of he weights of the sulstances taken. When to 
a solution of an alkaline chloride is added nitrate of silver to 
slight excess, a precipitate will be formed on adding more 
chloride. But experiment shows that a precipitate is also 
formed §8n-addiny more nitrate, up to-a certain limit which 
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Mulder termed ‘the limit .of silver, as distingwished from the 
limit of salt for the addition of the clloride. The author shows 
that the true atomic weight canot be derived from the mean 
between these two limits, and proves from Stas’s own data 
that they ‘may be equfally well €nterpreted for entire as fox 
Ractional multiples of the atomic weight of hydrogens— 
Chronometric determinations relating to the regeneration of 
nerves, by C. Vanlair. The experiments, conductéd by the 
physiological method, were made upon a motorgnerve, the 
facial,.a nerve whose simultaneous bilateral section: is incon- 
sistent with I?fe, the pneumogastric, and a mixed sensory nerve, 
the sciatic. The right facial ñerve of an agult rabbit, the two 
inferior branches of which were: cut’as they emerged from the 
parotid, required eight.-months for their regeneration. The 
right pneumogastric of. an adult.dog was cut in June 1889, and 
the left, one'year afterwards. In August, r8gr, the right nerve 
was cut again, but,.after some initial troublés, the dog’s health 
remained perfect throughout. . Since the simultaneow® section 
of the two branches is invariably fatal, it follows that during 
the time intervening between tg@ sections the branch last cut 
must have reunited." This gives a velocity of reproduction of 
3 c.m. per month, org. mm. per day. Inthe dog, and-doubtless 
also in®man, nervous’ régeneration, undisturbed by any acci- 
dental obstacle, takes place with an almost perfect chronological 
regularity. The average time necessary for initial proliferation 
is about forty days. For a section'of about 1'c.m.: length, the 
development of the new fibres takes place at arate of 0°25 mm 
per day. The speed is greater at 2.c.m. but décreases again for 
greater Jengths in- proportion to such lengths. 


Mémaires de la Société d Anthropologie de Parts, Tome i. 
(3e Série) 1er Fascicule.—A new series of the memoirs of the 
Anthropological Society of Paris commences with this number, 
and opportunity has been taken to introduce a few modifications 
into the manner of their publication. In future each memoir 
will be paged separately, and will be sold at the price of three 
centimes a page: This part contains an essay by M. A. 
Dumont, on the birth rate in the canton of Beaumont-Hague. 


_ The author says that France is’ menaced by five great perils: 
. (1) Foreign invasion ; (2) advance of plutocragy ; (3Pincrease 


of .clericalism ; (4) lowering of the birth-rate ; (5) increase of 
rural emigration. With regard to these last two dangers, it is 


‘ of the utmost importance to determine their extent, their causes, 


and theirremedies. The tables given by the authorshow that in 


‘almost all the villages in the canton of Beaumont-Hague the 


population has steadily diminished within the last sixty years, in 
some cases as much as fifty per cent., and this large diminution of 
population appears to result from @he excess of the death rate 


‘ over the birth rate. - In one parish only has the population in- 


creased, and this has been due to:the faet that a number of 
those employed in the Government works at Cherbourg have 


.taken up their residence here within the last few years 


since 1886. : M. Dumont discusses at length the cautes of the 
very low birth rate throughout the canton, and comes to the 


conclusion that it is closely connected with the emigration of the * 


more well-to-do inhabitants, and- that increase in population is 


in inverse proportion to individual effort’ for personal advance- 
. e 


ment. 


e SOCIETIES AND ACADEMIES. 


Royal Society, Dec. 14, 1893.—‘‘ Sugar as a Food in the 
Production of Muscular Work.” By Dr. Vaughan Harley. 

‘In the above paper the author first gave the chemical reasons 
that led him to believe that sugar was the principabfact&r in the 
production of muscular energy. 

He then went on to prove that it could be experimentally 


demonstrated that the addition obarge quantities af sugar to. 


the diet caused an increased capability of doing muscular work. 

By means of the ergograph it wase possible to estimate the 
amount of work actomplished under various circumstances by 
the middle finger of each hand, weights of 3 and 4 kilogrammes 
being raised. The total height èo which the weight wgs lifted 
being multiplied by the weight used, expressed: in* kilogramme 
metres the amount of work accomplished. 


The first step was to ascertain the valu@ of sugar when taken 


alone in the production of muscular work. Dyring a twenty- 
four hours’ fast, on gne day, water alone waw@runk ; on another, 
500 grammes of sugar was taken in an equa) quantity of water. 
It wasethus found thatthe sugar not only prolonged the ‘time 
- ” ¢ i 
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—On fhe influence of light and altitude on the striation of the 
valves of diatomace, by Frére J. Héribaud.—The insertion of 


the spores and the direction of the partitiofs in protobasid{a, 
by M. Paul Vuillemin. 
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Before fatigug pccurred, but caused.an increase of 61 to 76 per 
cent. in the muscular worg done. 
fn the next place, the effect o&sugar added to the meals was 
“investigated. , i 
The muscle energy produapng effect df sugar was found to be 
*so great that 200 grammes added to a small meal increased tht 
total amount of work done from 6 to 3 per cent. ! 
Shgar (250 grammes) was now added to a large mixed meal, 
when it was found not only to increase the amount of work done 
from 8 to 16 per cent. but increase the resistance against 
fatigue, ~ R 
As a concludinggxperiment, 250 grammes of sugar was added 
to the meals of a full diet day ; causing the work done during the 
period of eight hours to be increased 22 to 36 per cent. ° 


Mathematical Society, January 11.—Mre A. B. Kempe, 
F.R.S., President, in the chair.--The President communicated 
to the members present the intelligence which had just reached 
him of the death of Dr. H. R. Hertz, an honorary member of 
the society. The following cogimunications were made :—‘‘ The 
Types of Wave-motion in Candis,” by Mr. H. M. Macdonald ; 
‘On Green’s Function for a System of Non-intersecting 
Spheres,” by Prof. W. Burnside, F.R.S:** ° 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Booxs.—Geological Survey of Cada, Arnual Report, Vol. v. 2 Parts 
and Maps (Ottawa) Human Physiology: J. Thornton (Longmans).--The 
Elements of Co-ordinate Geometry: W. Briggs and J. H. Bryan Part r, . 
end Edition (Clive).—Illustrated Guide to British Mosses: H. G. Jameson - 
(Eastbourne, the Author).—A Texg-book of Solid or Descriptive Geometry ; 
A. B. Dobbie (Blackie),—-A Pocket-Book of Marine Engineering, Ru'es and 
Tables: A. E. Seaton and H. M, Rounthwaite (Griffia),—Do you Know it ? 
&e. C. E. Clark (Saxon).—Annfaire de Académie Royale des” Scf&nces, 
&c., de Belgique, 1894 (PRuxelles). ~Forschungsberichte aus der Biologischen 
Station zu Pidn; Theil 2: Dr. O. Zacharias (Berlin, Friedländer}. -Elements 
of Synthetic Solid Geometry: Prof. N, F. Dupuis (Macmillan). —Electric 
Waves: Dr. H., Hertz. translated by D. E. Jones {Macmillan).—Discovery of 
Lakes Rudolf and Stefanie, 2 Vols.: Lieut. L. von Hihnel, translated 
(Longmans), e ‘ 

PAMPHLETS.— Guide to the Examinations in Agriculture, and Answers to 
Questions, Advanced Series (Blackie) — Ditto, Physiology, Elementary;Series 
(Blackie).—Ditto, Elementary Metallurgy, ditto (Blackie).—Ditto, Elemen- 
tary Principles of Mining, ditto(Blackie).—Ditto, Chemistry, ditto (Blackie) 
—Test Papers in Mathematics: R. Roberts (Blackie).—Twenty-third Report 
of the Méronautical Society of Great Britain (Greenwich, Richardson).-—Re- 
port on the Destruction of Beer-casks in India by the Attacks of a Boring 
Beetle: W. F. H. Blandford (Eyre and Spottiswoode).-~The Palm Weevil in 
British Honduras: W. F. H. Blandford (Eyre and Spottiswoode).—Annales de 
l'Observatoire Magnétique de Copenhague 1892; A. Paulsen (Cop mhague), 
Entwurfeiner Neuen intesralechoune auf Grund der-Potenzial-Logarith- 
ats umeralrechnung. Zweites Heft: Dr. J. Bergbohm (Leipzig, 

eubner). . 

SERIALS, —-Actes de la Société Scientifique du*Chili, Toe 3. 1 and 2 
Livr. (Santiago).~-Engineering Magazine, Souvenir No. (New York).— 
Journal of Anatomy and Physiology. January (Griffin).—American Meteoro- 
logical Journal, January (Ginn).--Himmel und Erde, January (Berlin),—~ 





PARIS, 


Academy of Sciences. January 8.—-M. de Lacaze- 
Duthiers in"the chair.—-Studies on the formation of carbon 
dioxide and the absorption of oxygen by the detached leaves of 
plants, by MM. Berthelot and G. André, The authors 
have studi, under the most varied conditions, wheat, Sedum 
maximum, and Corylus avellana. Carbon dioxide is evolved 


from leaves in the absence of oxygen, but much more in the | Xenia Orchidacea, Dritter Band, Sechstes and Siebentes, Heft (Leipzig, 


presence of oxygen and moisture. More oxygen is absorbed 
than is required for the production of the excess of carbon 
dioxide produced in an oxidising atmosphere. These reac- 
tions only occur in the presence of water.—-Remarks on a 


note by M. Dunér, entitled ‘‘Is there Oxygen in the Atmo- 

sphere of the Sun?” by M.J. Janssen. The author considers M. |  . CONTENTS PAGE 
Dunér’s method unable to decide this question, and quotes ex- | Heinrich Hertz. By D, E.G... nuna te aa a 265 
perimental evidence to show that the effects considered are | Prof, Dr. Rudolf Wof, By W.J.L. 2.2... 266 
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RECENT PUBLIC HEALTH, WORKS. 


A Treatise on Hygiene and Public Health, By T. 
Stephenson, M.D,,#.R.CP., and Shigey F. Murphy. 
Vol.ii. (London; J. and A. Churchill, 1893.) 

` Public Health and Demography. By Edward F. 
Willoughby, M.D., D.P.H. (Macmillan and Co., 1893.) 

Methods of Practical Hygiene. By Prof. K. B. Leh- 
mann. Translated by W. Crookes, F.R.S. In two vols. 
(London: Kegan Paul, Trench, Triibner, and Co., 
Limited, 1893.) 


N our review of vol. i. of the “ Treatise on Hygiene 
and Public Health,” it was pointed out that the 
various articles comprising it were wrigten by men whose 
knowledge and experience upon the subjects allotted to 
them for treatment was a sufficient guarantee of good 
work, and that any faults tha® the reviewer might pos- 
sibly detect in the volume must almost of necessity 
be those of omission. To this second volume—which 
contains matter of the greatest possible interest -and im- 
portance to the student and practitioner of preventive 
medicine—the same remarks apply. It is at least equal 
in all-round excellence to vol. i.; but here and there a 
few points might, in our opinion, have been more fully 
dealt with than they are, especially in a book which is 
destined to become essentially the work of reference for 
those interested in public health matters. 

Article 1 treats of “ The Pathology of Infectious Dis- 
ease,” and is written by Dr. Klein. This is an excellent 
résumé of what is updoubtedly the most important 
branch of preventive medicine, and it forms one of the 
best features of the book. No one can question the 
authoritative value of an article coming from such a 
source ; and the fact that itis well wrigten, and the varigus 
stages of the study are carefully arranged and treated of 
ir? admirable sequence, m#ke this difficult subject both 
easy and pleasant reading. Appended to the article is a 
wealth of illustrations, comprising plates of a large num- 
ber of cover-glass specimens of cultures of the different 
bacilli, all beautifully clear, and many coloured to show 
the characteristic staining of bacilli and fungi in tissu@s 
and fluids; seetions through pathological tissues, &c.; 
specimens of blood, mu@us flakes „and pus, showing 
bacilli; representations of a large number of tube cul- 
tures—streak, stab, shake, and surface; cultures on 
potato, and plate cultures. "We fancy that a few illus- 
trations of the apparatus employed in bacteriological 
research would be acceptable, and we note that no men- 
tion is made of Haffkine’s work in anti-choleraic vaccina- 
tion ; this might certainly have been included, notwith- 
standing the circumstance that a valuable piece of 
destructive criticism, emanating from Dr. "Klein, has 
thrown considerable doubt upon the value of the method. 

The article which very appropriately follows upon the 
first is contrfbutėd by Dr. T. W, Thompson, upon the sub- 
ject of “ The Natural History of Infectious Diseases ”; 
it is a careful and well-written article, leaving but little 
to bt desfred. The subject of the communicability of 
phthisis is, however, worthy of a little more space than 
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officers that there is at pr@sent an enormous amount qf 
preventible mortality from that disease, by reason of the 
fict that the malady is frequently traceable to infectjoh 
from a pre-existing qgse ; and there is every prospect, in 
the near future, of phthisis being brought more directly 
under the control of preventive measures. i 

Article 3, By Dr. J. C. McVail, gives an excellent 
summary of the work that has resuleed in our present 
system of vaccination, and deals fully enough with the 
Subject of anti-vaccination. The article contains many 
useful diagrdmmatic expressions of the deaths from 
small-pox, and the general incidence, age and sex 
incidence, types, &c. of the disease among both the 
vaccinated and the unvacçjaated. 

The subject of vital statistics has been entrusted to 
Dr. Ransome forereatment. It is, of course, a good 
article, but rather short, and hardly explanatory enough 
in some respects for the purpose of those who will doubt- 
less consult the volume upon points which they have 


either not been able to understand or to gather from thee 


perusal of the smaller works upon public health. 

The main scope of Article 5 is the hygiefe of those 
who live at sea, in ships as their houses, and with the sea 
and air as their environments. It is appropriate, there- 
fore, that under the heading of “ Marine Hygiene” the 
writer should treat of sea-water in its chemical and 
physical aspects; the various kinds of ships, and the 


Material used in their construction; shipping and pas- 


senger statistics ; the cubic space, ventilation, and fempera- 
ture of cabins and bunks ; the water supply of ships; and 
the sailor, his food ana its preservation, his clothing, 
and the diseases to which he is especially subject. The 
best feature, and the most useful, of this admirable article 
is that bearing upon port sanitation, and Dr, H. E. 
Armstrong is to be congratulated upon a careful and 
valuable contribution. 

The sixth article, upon military hyvien®, is by Prof. I. 
L. Notter. Itis substantially that which appears in the 
same writer’s edition of Edmurd Parke’sework upon 
practical hygiene. It is well written and sufficiently 


exhaustive. mo 


The article which deals with disposal of the dead 
consists of two parts. 
T. Spencer Wells, and treats of the various methods 
employed by different sects and nationalities. It is ad- 
mirably written, extremely interesting, and is a powerful 
vindication of cremation. The second part is written by 
Mr. Frederick Walter Lowndes, who, while he discusses 
the question in a spirit of impartiality, maintajns that 
there need be no difficulties and dangers in the prevailing 
method of disposing of the dead, if proper care be exer- 
cised in the selection of the s4% of the burial-ground and 
its subsequent management. 

The volume is gonclifded by an excellent article uponthe 


medical officer of health, by Dr. Ashby; and we are glad ° 


to find the writer advocating whole time services though 
deprecating the altogether inadequate emoluments which, 
are offered in return. This will be found one of the most 


Part i, is contributed by Sire 


valuable contributions in the whole volumesfor those who,» , 


having secured+«an appointment as “medical ‘officer of 
health, wish to have brought before them the whole 
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requirements, @guties, and routine work appertaining to 
e that office. 


e All those interested in publi® health can but be grateful 
for the opportunity, which ghis valuable and well-bound 
m ae ° ® 
volume affords, of gaining an excellent and reliables 
knowledge of the many subjects wich it embraces. , 


The second volume, of which the title is given at the 
head of this notice, is a third edition, considerably 
enlarged and impfoved, of the “ Principles of Hygiene,” 
—a small handbook written by Dr. Willoughby, for the, 
special use of the students of hygiene in the Science and 
Art Department, South Kensington. 

The guthor very justly infers that with a material 
increase in its bulk, the scope of its utility has been 
extended, and that it will nbw meet the requirements of 
the medical man, the student, and the teacher. We do 
not, however, quite agree with the autfor in his asgertion 
that the contents will be found almost if not quite 
sufficient for most examinations in public health. The 
book uhdoudbtedly deals fully enough with the principles 


eof hygiene, but the student for diplomas in public health 


will find it necessary to consult other works upon special 
subjects—Such as Water, Air, and Food Analysis, 
Offensive Trades, and Sanitary Legislation. We 
do not wish it to be inferred, however, that Dr. Wil- 
loughby’s book is inferior in any way to most of the other 
small manuals dealing with the same subject, neither of 
which is sufficient in itself to meet the requirements of 
those seeking public health diplomas. The present 
volume ie welladapted to rank with others of its kind as 
a very useful manual, and-its appearance adds to the 
difficulty which teachers already experience of concluding 
as to which is the best all-round book for students bent 
upon securing a degree in hygiene. This difficulty ex- 
perience, by teachers arises from the fact that all such 
manuals are, of necessity fom their small bulk, somewhat 
nequal; in all it is easy to lay one’s finger upon some 
important points which are dismissed far too cursorily. 
The present volume is no exception in this respect ; the 
chapters orf food, schdol hygiene, and demography are 
excellent, and probably the best that have yet found 


*their way into any of the smaller public health pub- 


Nications ; -but, on the other hand, there is practically 


enothing about offensive trades, with reference to the 


nature and source of the various nuisances which each 
gives rise to, and the means by which these can be abated ; 
the subject of the collection, storage, and distribytion 
of water fortown supplies might be amplified with ad- 
vantage ; and if itis necessary to introduce the examin- 
ation of air, surely its importance justifies the author in 
giving at least two full pages to it. 

The manual suffers somewhat from a dearth of illus- 
trations ;* these are prizéfi highly by the student who 
comes green to the subject, and Dr. Willoughby would 
have done well to give more than" thirty-nine illustrations 
in his manual of nearly 500 pages. . 

e In the preface the autho® writes ; ‘f Some of my state- 


. ments, especially aseto . cholera, diphtheria, and the 
influence of small-fox hospitals, may appear somewhat 


dogmatic and opposed to traditional teaching.” But we 
do not think that-the bulk of sanitariarts will differ from 
Dr. Willoughby if the; views which he holds upon, either 
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of these subjects, and we commend his opposition to 
traditional teaching whep this teaching is not in accord- 
ance with more recently acquired knowlédge. Thè worf- 
is for the most part very well done, and those interested 
in the studye8f public health matters will do well to- 


read it, 
8 


+ 


s + 5 
Mr. Crookes can be congratulated in so far as he has 


well translated a work which serves to give us an insight, - l 


into the German methods “of practical hygiene. These 
methods are for the mostpart similar to those in vogue- 
in this country, butin many important respects we differ 
from our neighbours; and it is mainly on this account. 
that the work will not become the text-book for English 


students of practical hygiene, valuable as it undoubtedly 


must be to German students. 

The book is characterised by what appears to be 
almost a studied S&tracism of everything British, The 
methods selected and advocated are almost exclusively 
German, and with very rare exceptions (possibly half a 
dozen in the two volumes) continental views and opsnions. 
are alone given. 

In view of the fact that in the pweface the author 
writes: “ Thus I hand over my book to the nation which 
has taken the lead of all modern civilised peoples in the ` 
sphere of practical hygiene,” it is strange that he should: 
have so persistently ignored everything English in the 
work. Surely in water-analysis we might reasonably 
expect to find some mention made of Wanklyn’s, Frank- 
land’s, or Tidy’s processes; and a perusal of the sectfom 
upon the hygienic examination of dwelling-houses dis- 
closes several discrepancies which exist between English. 
and German views on house sanitation Such a sentence, 
for instance, as “The overflow pépes of cisterns should 
not open into the soil-pipe of a w.c. without the inter- 
vention of a siphons” would certainly not find its way 
into our sanitary literature. Theeuse throughout the 
woek of the term “typhus” for “typhoid” or “enteric,” 
and the fact that the “ degrees” of hardness are always. 
German degrees, will certainly create a little confusion: 
among English readers ; and here and there are instances. 
where the information is either imperfect or misleading. 
when viewed from the English standpoint. One such. 
instance has already been given, and we now furnish. a 
fw others :— E ° 

The author writes: “ The danger of chronic poison- 
ing by drinking water has probably never existed.” He 
estimates the ammonia by adding the Nessler reagent. 
to the original water, and does not appear to attach 
sufficient importance to its presence ; the indigo process. 
is the only one given for estimating the nitric acid in. 
water ; the organic matter in water is alone determined 
by the amount of oxygen which it will conswme, accord- 
ing to Kubel-Tiemann. The microscopical examination. 
of foreign patter in water occupies about a page, and no- 
idustrations are given save of the ova of the more common. 
intestinal parasites. Organic matter in the air is dealt 
with very cursorily and unsatisfactorily, and the only 
means of estimating it is by the oxygen which it will 
absorb from permangahate, which, the writer is at pains. 
to point out, suffers from grave defects. Phe micro- 
scopical characters of the differant starch ‘grains are 
treated in a very poor and insufficient manner. The 
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tract of the ether vapours in the Soxhlet apparatus is 
wrgnglyedescribed, and the treatment of the subject of 
soil examination is crude. ° 
Although it is not dĦfficult to thus indicatemany points 
with which a critic inethis country may find fault, the 
work may with profit be consylted on many subjects, and 
none with greater advantage than that of "Food. 
_ The book is capitally printed and bound in two handy- 
sized volumes. . 





THE LATEST TEXT-BOOK OF GEOLOGY. 


Lext-Book of Geology. By Sir Archibald Geikie, Director- 
General of the Geological Survey of Great Britain and 
Ireland., Third Edition, revised and enlarged. (Lon- 
don: Macmillan and Co., 1893.) 


T goes very much against the grain, gor it savours of 
ingratitude, to begin by picking holes in a book that 
has been a trusted companion, that has proved itself 
worthy of trust, and to which I¢have been go largely in- 
debted, as the volume before me. But the strictures I 
feel bound to make are not very severe, and the blots I 
cannot help noticing do not impair seriously the value 
of the work—do not, indeed, detract at all from its use- 
fulness in the case of a large number of readers. 

The first point on which I have always differed from 
the author is this. In Book i., which deals with the 
cosmical aspects of geology, we are introduced to some 
of the darkest and most unsettled problems that arise 
when we concern ourselves wigh the earth’s history ; the 
stability of its axis, the degree of its rigidity, the causes 
of the changes of climate which have occurred in bygone 
days. Besides their obgcurity these points have not a 
little in common, and much may be said in favour of 
grouping them together. But when we find it stated in 
the preface that the method of treatment adopted is one 
which the author has found, while conducting his geg; 
logical class, to afford the student a good grasp of the 
gerftral principles of the scieftce, it is hardly possible to 
avoid doubting the wisdom of bringing them in at so 
early a'stage. To do this is to run counter to that prime 
canon of teaching, which bids us start with the concrete, 
simple, and known, and lead thence up to the abstract, 
complex, and hypothetical. To the advanced student,e 
who has already made the acquaintance of these un- 
settled points, such a summmry as we have here of what 
has been done towards their solution is most valuable ; 
but it is rather strong meat for the beginner. On just 
the same grounds I would objéct to putting in the fore- 
front speculations as to the state of the earth’s interior 
or her age. Something may be said in favour of an 
early notice. of the nebular hypothesis, for it looks like 
beginning at the beginning. But to do this successfully 
we must have some certain knowledge of what the 
beginning was, and this we assuredly have n®t in the, 
case of the earth. So greatly do I differ from the author’s 
view as expressed in the preface that I always recom- 
mend student$ to omit large portions of Books i, ang ii. 
on their first reading. In the samg connection one may 
note that, on @he principle that the father comes before 
the chfidren} hypogene action precedes epigene action in 
Book iii., But on grounds already stated, I should be 
inclined to reverse the order. 
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Further, while allethat style gould do t6*render the 
work attractive has been dpne, I have found that the 


arrangement of its matter tends to render it at times © 


rasher hard reading. It is sofmewhat irritating, whene 
you have begun to grow warm on some subject and want 
to know everything that is known about. it, to be told 
that no more can be said here, but that some infermation 
has been givan im a previous book, and that the subject is 
further discussed in a subsequent book It is no great 
hardship to have to turn backwards or forwards, though a 
little hunting may be required to find the exact passage 
sought; yet these cross references do act as a check on 
the even flow of one’s thought, and they occur pretty 
frequently. A little more elasticity and a little legs con- 
sistency may be desiderated. ‘Take the case of metamor- 
phism. In Book ii. part 7, section iii. we have a descrip- 
tion of the chief vaygeties of metamorphic rocks ; then, 
under the head of Dynamical Geology, in Book iii, 
instances of the changes produced by metamorphism ; 
lastly, in Book iv., which treats of the architecture of 
the earth’s -crust, we are told of some additional meta- 
morphic changes and of the processes by which meta- 
morphism is brought about. It is difficult to see why the 
last two sections should have been so widely separated 
for the process of metamorphism, specially of -regional 
metamorphism, is a dynamicaloperation. It would have 
been a convenience and would have saved some repeti- 
tion, to have had all these sections in continuous 
sequence ; and it is instructive to notice how impossible 
is rigid adherence to systematic arrangement, for even 
in the descriptive section there are constant Anticipations 
of the dynamical problems which are treated more fully 
later on. 

There are other cases in which, for a similar reason, it 
will be found troublesome to gather into a connected 
whole all that the book has to tell on a specific subject ; 
but the trouble will be well repafM, for it is a book almost, 
exhaustive in its fulness, copiously illus¢rate@, lucid in its 
descriptions, and a model of English in style. As an 
illustration of its thoroughly practical character, we may 
point to the minute directions on the subject of fossil- 
collecting at the end of Book v. On some of the more 
recondite and obscure problems of geology, the author 
has wisely refrained from attempting to decide between 
rival hypotheses ; but he has summarised the more im- 
portant speculative solutions that have been put forward, 
and has given such full references to the papers in which 
these appear, that the reader, who is so minded, can 
easily follow out the questions for himself. Indeed, 
throughout what may be called the physical side of 
geology, the book is a most exhaustive and trust- 
worthy compendium, such as could be produced only by 
one who has a wide acquaintancgwith the literature of the 
subject, and who has also been brought face to face with 
what he describes by life-bong and varied work in the field. 

When we come to stratigraphical geology, it behoves 
the critic to be wary in his gudgments. To treat this 
satisfactorily seems tome to be the most trying ordeal to 
which the writer of a text-book can begubjected. At the 
very threshold we are met with one of the most perplex- 
ing of geological problems, when we are*called upon to 
decide between the rival claims of congemporaneity and 
homotakxis, The subject is discussed atesome length bye 
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our author. A referenfe to grof. Huxley Anniversary 
“Address (Q. ¥. Geol. Soc. xxvi. [1870] p. 43) might be 
usefully added to the not®on p. 658. And when we pags 
frém theoretical questions to matters of actual fact, thè 
treatment of this branch of geold®y is no less difficult. 

How oftea does it consist of little else but tables of names 
of formations (comparative or otherwise}, lists of fossils, 
and other statistical information, that make it about as 
lively as a parish register or a regimental roll-list. How 
often do we ungratefully curse for its dismainess a bogk 
of this kind, to which we are glad enough to turn for 
reference. And at first it looks as if this could not be 
helped for if we are to give within reasonable compass 
only a summary of what i is known of the stratigraphy of 
the world, what space is deft for more than dreary 
statistics? Fortunately there are two matters directly 
arising out of the bare facts of stratigraphy, whach give 
life to its dry bones: the light which the rocks of a 
region throw on its physical geography at the time they 
were forméd, and the connection between the fossils of 
geological epochs and the general evolution of life on the 
earth. Fgr these space must be found, because without 
these our narrative is no more geology than a list of dates 
is history. These points have not been lost sight of in 
the present text-book. 

. The oldest rocks of the earth’s crust are in the present 
edition prudently grouped together under the head of 
pre-Cambrian. Of the many names given to these rocks 
all but this have involved more or less of unjustifiable as- 
sumption; but in this there is comparative safety, for what- 
ever difference of opinion*there may be about the upper 
limit of the Cambrian, there is a fairly general provisional 
agreement as to where its base is to be placed. The 
account of the pre-Cambrian rocks has been recast and 
amplified ; the term is not used as a “dumping ground 
for everything of unknown age,” but the claims of the 
rock groups described under this head to the antiquity 
which the name implies are canvassed. Additional de- 
tails as to the recent work of the Geological Survey in 
the N oxth-west Highlands are introduced. Attention 


e is also called to the fact that portions of the Archean 


schists have in more than one locality been shown to be 
, intrusive, and that the amount of the Archean has 
° thereby been materially reduced. But it must not be 
overlooked in this connection that the pebbles in the 
conglomerates of the Torridian and other pre-Cambrian 
clastic rocks prove the existence of crystalline schists of 
Archean type before these beds were deposited, and so 
leave a residue of Archean rocks that no future dis- 
coveri@s caa abolish. Further additions in the present 
edition deal with the rocks of the Central Highlands pro- 
visionally classed as Dajradian, and the researches of 
American geologists among their Fundamental Complex 
and Algonkian. Theamount of,new matter in this part 


. e of the book makes it practically . a ne® work. 


* ments, 


Within the space of this article it will not be possible 
fo do morethan glance at the many,subsequent improve- 
The accourt of the Silurian Rocks of North 
Wales is hardly up’to date, and specially the treatment 
of the May Hill, Beds leaves somewhat to be desired. 
The insertion of @ table giving the reSults of Prof. Lap- 
qvorth’s work in ghe Southern Uplands of Scotland is a 
e recogpition thate all geologists will wejcome. The De- 
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vonian section is enriched by an account of the re- 
searches, of Mr. Usher and Prof. Kayser. Unđler she 
head of the Carboniferous System the account of the 
distributiong&f ¢he fossils of the English coal measures. 
is hardly up to the mark. It is scarcely brought out. 
with sufficient listinctness “that. éhe marine shells are: 
found only in a few thin bands, and ‘that these are by no 
means confined to the Gañister Beds. It is questionable...’ 
too, whether it was worth devoting so much space to the- 
attempts of Grand’Eury and others to zone the carboni- 
ferous rocks by méans of their plants. There are those 
among us who yet recollect Hooker’s warning as to the: 
value of specific distinctions between fossil plants, which 
has been since enforced by the digcovery that two genera. 
so seemingly distinct as Lepidodendron and Halonia are 
really different parts of the same plant. A most im- 
portant addition ®© the Permian section is an account of 
the marine type of the Permian rocks, which, if I mistake 
not, now finds for the first time a place in an English text- 
book. Under the Jurasdic section attention is called to 
Neumayr’s speculations as to the climatic belts of that 
period. Among the Cretaceous deposits due notice is 
taken of the work of Mr. Lamplugh and Prof®Pavlow on 
the Specton Clay. The treatment of the Gault and Upper 
Greensand is hardly satisfactory. The views as to the 
relationship of these two groups, by no means new but 
largely enforced by the work of Mr. Jukes-Browne, are 
only indicated ; and the reader will hardly gather that, 
as is stated so unhesitatingly in the last report ofthe 
Director-General of the Ge@logical Survey, the two groups 
really constitute one formation. Have red-tape regula- 
tions here forbidden the author to give to the public the 
benefit of survey discoveriese till they have been 
announced in an official form? This seems a pity, but 
red-tape is hardly*likely to see it in this light. In the 
Gossau Beds we find a striking ingfance of the difficulty 
of keeping a book up to date; not many weeks have 
passed since a paper was read before the Geological 
Society, which wijl probabl) largely increase our knOw- 
ledge of this somewhat exceptiorfal formation. One 
very useful addition among the Tertiary Rocks is a fuller 
notice of Mr.Clement Reid’s studies of the Cromer section. 

‘The last book, on Physiographical Geology, is a little 
flisappointIng. The author has made earth-sculpture 
and other branches of this division of geclogy so specially 


his own, that we cpuld have Wished for more under this 


head than the concise summary he has given. True, 
he would have been repeating what he has said often- 
times before ; but his contributions to this most fascinat- 
ing subject are rather scattered, and a full summary 
would have been very welcome. 

The above notes, which are not the result of a system- 
atic collation of this and the previous edition, but have 
been culled at random, suffice to show that no pains 
kave been spared to bring before the reader the latest 
results of geological inquiry. In a rapidly growing 
science the task of keeping edition after edition of a 
text-book up to date mist be toilsome ; it is fortunate 
when we have an author who has-the gourage to stick 
to the work, and power to carry it out witlf success. It 
is a welcome fact that this third edition, in spite of its 
150 additional pages, is less bulky than the second. 

A, H. GREEN. 
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THE CHEMISTRY OF THP BLOOD. 


On the Chemistry of the Blood, and other Scentific 
Papers. By te late L. C. Wooldridge, M.D., D.Sc., 
Assistant Physiciag to, and co-Lecturer on Physiology 
at Guy’s Hospital. Arranged by Victon Heysley, F.R.S., 
and Ernest Starling, M.D., with an introduction by 
Victor Horsley , (Longon: Kegang Paul, Trench, 
Triibner, and Co., Ltd., 1893.) 

O all who are interested iA the progress of medical 
science and of physiology, the publication of the 

‘scientific papers of the late Dr. "W ooldridge will be very 

‘welcome. Dr. Wooldridge always impressed those who 

knew him well as possessing many of the attributes of 

‘genius. Full of ideas in connection with the subject he 


chose for his work (chemical physiology), he was not con~- 


‘tent to limit himself to the expression of ideas simply, 
but resorted to experiment to test the accuracy of his 
conceptions. The experiments and 8bservations which 
he made, it may be said, dealt with one of the most com- 
plicated subjects in physiology, viz. the chemistry of the 
substafices (proteids) closely related to the fife of the cell 
cand of the organism. A man of Dr. Wooldridge’s capacity 
and originality co@ld not long remain trammelled by the 
traditions of academic science. Although he received a 
very full academic training (and his early original work on 
the blood bears the impress of this training), he soon dis- 
covered new paths of research, and elucidated facts 
-combating old ideas, and shedding light on the pheno- 
mena of life. It was perhaps inevitable that so original 
aman should come into conflict with what may be called 
the “academic mind”; tHe man of great originality 
always does. What happened to Dr. Wooldridge in this 
respect ts stated very clearly, and not too forcibly, in the 
-excellent introduction *to this volume by Prof. Victor 
Horsley. It is only necessary here to state that although 
Wooldridge’s work was appreciated én the continent, his 
‘Croonian lecture, embodying his views on the coagula- 
‘tion of the blood, was refused publi@ation by the Roal 
Seciety. It is not wise, peghaps, to lay too much stress 
-on this error of judgment, but it may be said that 
Wooldridge Uid not publish papers containing visionary 
ideas, but all his conclusions were based on well-con- 
-ducted experiments, and that he was a modest and sincere 
setker after truth. His work, in spite of the drawbacks 
and disappoisttments of his short life, is now beginning fo 
be appreciated, and in tyo or three directions he led 
‘the way to discoveries which are of great importance to 
physiological and pathological science. 

It would be out of place hgre to give anything like a 
full synopsis of the scientific work done by Wooldridge. 
It may be said that his chief work dealt with the pheno- 
mena of the coagulation of the blood: phenomena clearly 
‘showing the*passage of a living tissue into a dead. The 
investigation of such phenomena is in many respects 
more difficult and complicated than a purelyghysical or 
‘chemical research ; for in a chemical study of so compti- 
cated a liquid as the living blood, the mere separation 
-of one of ite constituents may so alter its nature as to 
dead to a misapprehension of its real properties. ® This 
was Clear to Wooldridge during the whole course of his 


‘works The phenomena of the coagulation of the blood ; him as co-Lecturer at Guy’s Hospital. .° 
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was explainell by Alexander Schmidt and his pupils of 
the Dorpat school, as consisting fh the action of a “ fêr- 
ment” on a protefd body called fibrinogen; the chief 
change in the blood pre&ding the formation of fibrin 
being a destruction ef the whife corpuscles. This theory 
was taught in the schools, and accepted not as a final 
explanation, but asea very probable explanation, the 
chief idea being that a “ferment” was essential to pro- 
duce coagulation. Now Wooldridge showed c8nclusively 
by his expetiménts that a ferment is not necessary to co- 
agulation ; he, in fact, separated from éhe blood plasma 
a fibrinogen which became transformed into fiorin with- 
out the aid of a ferment. This change he found in many 
cases was accelerated by lecithin. Wooldridge viewed 
coagulation as a change occurring in the plasma of the 
blood, and not so much in the white corpuscles; his 
ideas, therefore, were in dirget opposition to those of the 
Dorpat school, and have been in part confirmed by sub- 
sequen researche® For all the details of his work in 
this respect, his papers must be consulted; mention 
must, however, be made of his brilliant discovery of a 
means of causing intra-vascular coagulation.g ° 

It was known that by injecting a solution of peptone ẹ 
into the circulation of certain animals the coagulation of 
the blood was prevented when drawn from the®body. No 
method was known by which the blood could be made to 
coagulate in the vessels during life. Wooldridge dis- 
covered that the injection of an extract of certain parts of 
the body, e.g. the thymus gland, the testis, and lymphatic 
glands, produced this. It isimpossible to overestimate this 
result, since it throws light on the phenomena of coagula- 
tion occurring in the vessels in many cases of.disease. 
The body producing this effect is a proteid and called 
“ tissue-fibrinogen.” His study of this body, or bodies 
(for there may be several closely allied), induced 
Wooldridge, when he began to do work, for the Medical 
Officer of the Local Government Board, to see whether 
it possessed any immunizing, properties ; whether, in 
fact, the profound change it produced in the blood was 
unfavourable to the development of b&cteria invading the 
body. He found that in the case of the bacillus anthracis 
that it had this property ; that iif rabbits infjegted with 
this tissue fibrinogen the death from anthrax (inoculated 
at the same time) was delayed. Moreover, he found that® 
he could produce a better result if the bacilli were grown 
for a short time in a solution of tissue fibrinogen. e 
There is no doubt that Wooldridge, in these experiments, 
was the first worker who clearly showed the possibility of 
chemical vaccination for infective disorders ; and there 
is but little deubt that if he had lived to continue this 
work, he would have clearly demonstrated what others 
have since shown, viz. vaccination against, a lacterial 
disease by means of the chemical products of the specific 
micro-organism. 

Sufficient has been said to stow what the welbarranged 
volume under consideration demonstrates at length—that 
Wooldridge’s wofk was of the highest order; and it was 


fitting that his scientific papers should be arranged by ° 


Prof. Victor Horsley, who Wis Professor-Superiistendest 
of the Brown Institution when Weoldridge did much of, 
his work there, and by Dr. Ernest Starling, who succeeded 


* 


`~ without. 
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* AGRICULTURAL BOTANY. FOR EXTEN- 
° SIONISTS.* 


*An Elementary Text-Book Pos Agricultural Botany. By 

e M.-C. Potter, M.A. Small 8vo.*Pp. 250, with ninety- 

*nine illustrations in the text. (London : Methuen anf 
Co., 1893.) 

HIS¢sa very good little book up to a certain point, 

but it is neither better nor worse tkane the general 

run of elementagy works.on botany, in which there is an 

attempt to cover the whole field. The physiological and 

anatomical parts are the best ; yet we see no reason wiry 

the title should be “Agricultural Botany” Indeed, we 


fear the author has been a little too ambitious ; laudably 


ambitifus, perhaps, though wanting the practical know- 
ledge necessary to achieve his object—not that it is one 
within easy reach. This is‘an extract from his preface : 
“ My aim in these few pages has beex,to lay a foundation 
which may serve to guide the future operation? in the 
field, and form a basis for intelligent trial and experiment. 
In these days of competition and struggle for existence, 
every little’tells, and the farmer who, understanding, can 
apply his knowledge, is more likely to succeed than one 
who labowrs without the advantage of this knowledge.” 
No doubt a man would not necessarily be a worse 
farmer because he possessed some knowledge of 
‘vegetable physiology, nutrition, or even classification, and 
he might possibly derive a more intelligent enjoyment— 
if there be any left—-from his occupation ; but if he knew 
all the botany in Mr. Potter’s book, and all that is not in 
his book, we doubt whether he would be any nearer 
making’ farmMmg pay, which is the main object, after all, 
of the majority of thosé who engage in the pursuit. 
‘Success in farming does not depend so much on scientific 
knowledge as on practical knowledge. Science has 
doubtless done much to advance farming—especially 
mechaftical science ; and we should be the last to dis- 
courage making botany a®subject of study for the budding 
farmer. Buteve think the macroscopic side is too much 
neglected in favour of the microscopic side. For in- 
stance, we, sought the, distinctions between rye (Secale) 
and barfey (Hordeum); but although the anatomical 
structure of the stem of the former is described and 
illustrated in some detail, it is not included in the chapter 
on grasses where the floral structure is described. Inthe 
description of the natural order Leguminosz, it is stated 
that the fruit is always composed of a single carple ; that 
the leaves are never opposite; and that the seeds are 
always destitute of endosperm. It is unnecessafy to 
give examples disproving these statements’ On the next 
page the flowers of the sub-order Cœsalpinæe (szc) are 
said to’resemble the Papilionacez, but to differ in having 
the standard inside the wings. There is one element of 
truth in this. The natura,and extent of the information 


. given under some of the genera of Leguminosae may be 


gathered from the following : Savochay:nus—the broom 
is common on sandy waste lands. Ovzondés—a small 

lant with pink flower, commonly known as the rest 
aan There are two species, ong with spines and one 
Looking, tinder Pisum, we discover that P. 
arvense, the field pea, is not mentioned. Under Victa, 
the tare, V. sazzea, is described as havjng a weak stem, 
partly erect, and gurple flowers, often in pairs ; with the 
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farther Snformiattor that it is oftenecultivated. In short, 
this Sart of the book needs thorough revision before it 
can be considered as ftseful or satisfactory. Ab halg 2 
dozen other places where we opened the pages, we 
noticed the game LR COT ISTERED | and want of precision. 


$ ees 
THE PRINCIPLES OF HOSPITAL CON- 
STRUCTION. 


Healthy Hospitals: Observations on some Points con- 
nected with Haspital” Construction. By Sir Deuglas 
Galton, K.C.B., F.R.S, &e. (Oxford: The Clarendon 
Press.) 

HE object of this book, as its author, Sir Douglas. 
Galton, tells us, is to bring ‘together the principles 
of hospital construction which now lie scattered through 
various publicatiqns, and to show what points are essen- 
tial tò health in hospital establishments. This task has 
been admirably fulfilled by the author, and we cannot 
but recognisg the skilfu’ manner in which from chaos. 
he has brought together and condensed in the small 
compass of 282 pages such a vast amount of useful 
information. ® 

Sir Douglas Galton has already a high reputation for 
the application of scientific methods to the construction: 
of barracks and hospitals. Few men have had larger 
opportunities of acquiring such knowledge in ‘the public 
service, and very few have been able to investigate the 
questions involved so thoroughly as the authog of 
“Healthy Hospitals,” whgse zeal has induced him to. 
visit every place, as well in America as on the conti- 
nent, where he could obtain sound practical knowledge 
on the subject by personal obseryation and ‘i inquiry. We 
therefore gladly welcome this book, which is the outcome 
of his great experience. 

In the preliminary chapter Sir Douglas Galton enters. 
very briefly into the historical part of his subject, and 
dates the great improvement in the construction of hos- 
pitals from the close of the €rimean War, the Ameri@an 
War of Secession, and the Frarco-German War of 
1870-71. ` 

He subsequently lays down the first principles on which 
the successful treatment of disease depends, the selection 
af site, the conditions of air supply, of warming, lighting, 
and water supply. Many of the rules Itid down are of 
course not new, but they are nevertheless valuable, and 
bear to be repeated and emphasised. 

The rules to be followed are defined so clearly and 
concisely, that it becomes % simple matter to apply them 
in a practical form. The chapter on site is one that will 
at a glance show the importance of the subject, and at 
the same time the difficulties it often has to contend 
with. Many errors are pointed out which have been 
committed in the selection of plans for some of the large 
hospitals h England and on the continent. This is one 
of the most important and best chapters in the work 
before us. 

In the chapters on the ®onstitution and fhovements of 
the air, and on ventilation and warming, which are 
dependent i in a great degree on these changes, the author 
enters very fully into the consideration of these impBrtant 
subjects. He accepts De Chaumont’s Standard as the 
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best guarantee for keeping an air space pure an@ whole- 
€ome*—a pointeof no small irfportance, since latterly a 
lower standard has been advocated. He recggnises the 
importance of investigating the micrq-osganisms in air, 
‘but states “that our Knowledge of this science and of the 
mature of the organisms i tqo recent go allow us to lay 
down any fixed rules for judging of what are dangerous 
characteristics of air in wards measured by this stan- 





dard.” This is no doubt tru® up to a certain point, but 
thee Ratio Bacteria 4, pointéd out by Carnelly and 
Moulds : 


Haldane (Philosophical Transactions of the Royal 
Society, 1887), should not be overlooked in investigations 
-on this point. ° 

The chapters on warming and lighting are complete 
monographs on these subjects, as we might expect 
from the distinguished author whoehas made them his 
special study. 

In discussing the various methods of ventilation which 
havebeen applied to hospital, is mentioned the mechan- 
ical extraction of air as practised by propulsion. This 
plan has never found favour in England, but has been 
introduced into some continental hospitals. We note 
that on several occasions when three of the most im- 
portant hospitals were visited in Europe and the United 
States, in which ventilation depended on propulsion, on 
“every occasion the propulsion happened to be out of use 
for the time ; in some cases evidently with the object of 
saving the expense of fuel! 


The latter chapters are devoted to the consideration of 


the ward unit and the administration buildings. Every 
detail das been most carefully noted, and the closest 
criticism fails to find en omission. The rules are laid 
down with a simplicity and clearness which render it very 
‘difficult ‘to notice them without quoting them in detail, 
and the plans which accompany the letter-press show at a 
glance the principles which should be followed. 6 

e We regret that the writer has not entered more fully 
into the question connected with isalation hospitals for 
infectious diseases. No plan is given af any such 
hospital, although mention is made of the Local Govern- 
ment Board rules for the London fever hospitals. 

- The isolation pavilion of the Johns Hopkins’ Hospital 
‘seems to beso admirably constructed, and the structufal 
‘details so carefully carried out, that the plan would be a 
valuable addition to the” present work. In infectious 
hospitals, the position of the administration block to the 
wards would also differ to the plan usually adopted for 
general hospitals. 

Sir Douglas Galton is opposed to the expense which 
some of the costly and palatial hospitals of the present 
day have entailed, and advocates simplicity of design 
and economy in construction as leading conditions to be 
observed in building hospitals for the future., If the rules 
he has so clearly given throughout his work be attended 
to, these important qualities will naturally follow. 

We commend this book not only to the architect and 
Sanitarian, but to all interested in hospital work. It is 
eminently practical, and its author must be congratu- 
lateg on she completion of a work of no ordinary merit, 
and one which is a fitting companion volume to his 
' “ Healthy Homes.’ 
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OUR BOOK, SHELF?” 


The Vault of Heaven. B#Richard A. Gregory, F.R.AS. ` 
(London: Methuen and Co., 1893.) 


THE aim of this volume of the University Extensién 


Series of text-bookg is to give “an elementary account 
of some of the marvels that have been revealed by the use 
of the telescope and two of its most indispensable adjuncts, 
—the spectrpscope and the photographic camera.” 
In the space of about 180 pages the author contrives to 
give an admirable introduction to the study of modern 
physical astronomy, and the whole is set forth in a 


‘manner calculated to awaken a permanent interest in 


this most fascinating subject. The book is eminently 
readable, and contains none of the mathematical expres- 
sions which are so liable to arrest the progrg¢ss of the 
general reader. Astronomical telescopes, including 
equatorials and meridian jastruments, form the subject 
of the first chapter. Then follow two chapters giving an 
excellent accountypf the sun and of the various methods 
by wich our knowledge of that luminary has been gradu- 
ally accumulated. The reader is next presented with 
bright and brief pictures of the moon and planets, comets 
and shooting-stars, and of the various bodigs which are 
met with as we proceed further outwards into “ boundles 
space.” The “ Chemistry of Stars and Nebulz,” and “ Celes- 
tial Photography,” define the scope of the final chapters. 
Many novel illustrations are given to assist the reader 
in comprehending the significance of astronomical data. 
The subject-matter is quite up-to-date, and in matters 
not yet quite clear the author has wisely refrained from 
taking sides in controversies. The historical references 
are fairly complete, and space is.found for some most 
interesting extracts and diagrams from Galileo’s “Sidereal 
Messenger,” published in 1610. 

Where all the various parts of the subject are so well 
explained, it ts difficult to gingle out points for special 
mention, but we may say that the author is particularly 
successful in his treatment of celestial photography, 
though we cannot help regretting that more is not said 
about the immense gain to astronomy which has followed 
from the application of photography to the stugy of the 
spectra of the heavenly bodjes. We are glad to see, 
however, that he says (p. 33) with regard to the Car- 
rington-Hodgson observation of 1859, the statement 
that the outburst was zmmediately followed by a magnetic 
storm does not appear to be founded on fact. From an 
examination of the magnetic récords kept at Kew, it 
appears that at the time of the observation the needles 
were unaffected, and it was not until //teex hours after 
that a magnetic storm occurred.” 

A word of praise is due to the author for the careful 
preparation and selection of diagrams and photographs, 
all of which are excellently reproduced ; -many of them e 
make their first appearance in this volume. There are 
a fgw misprints—as, for instance, on p. 113, where 14 
times 60,000 is given as 84,000; but they are not so 
serious as to be misleading. A classified list of astro- 
nomical books for the use of those desiring to extend 
their reading beyond the limits of an intraduc®ry text- 
book, concludes a volume which is well adapted to 
impart the preliminary knowledge essential for a proper 
understanding and appreciateén of the fresh results which 
are constantly being obtained in the various observatories 
throughout the world.e . 


A Fourney through the Yemen, and some General Remarks’ 
upon that Country. By Walter B. Harris, Ẹ.R.G.§S. 
(Edinburgh and* London: William Blatkwood and 
Sons, 1893.) N i 

THE Yemen is an indefinite tract stretching inland from 

the south-western corner of Arabia,eand the “general® e 

remarks” upon its geography and history are placed first e 

in this volume, the personal narratiye of the author’s 
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of 

e journey, in which alone i® there any original information, 
Ogcupying the second place.* From Aden Mr. Harris 
started inland and crossed the Turkigh frontier under the 


pretence of being a Greek®shopkeeper from Port Said, 


In this way he obtained access to the disaffected province 
of Yémen during the progress of @ rebellion, reached 
Sanaa, ang was naturally imprisoned by the Turkish 
officials there, who refused to recognise his English pass- 
port. The author finds fault with the Fortigf Office for 
not coming to hig rescue, apparently forgetful that he 
wilfully concealed his nationality at the outset, and so 
gave rise to suspicion, and forfeited any privileges to 
which it might entitle him. From Sanaa,he was sent 
under escort to Hodeida. The illustrations are interest- 
ing as types of the scenery and people of the Yemen, but 
the book has no other claim to scientific notice. 


+ 
ii sei tes A, ip E ES 


LETTERS TO THE E®ITOR. , 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to weturn, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 


© No notice is taken of anonymous communications. | 


The Direct@rship of the British Institute of Preventive 
Medicine, ` 


WE observe in your issue of the 18th inst. a letter, signed 
by Prof. Roy, respecting the appointment of a ‘‘ Director” to 
the Institute of Preventive Medicine, and purporting to 
recount what occurred at the meetings of the Council. 

As Prof, Roy has misstated the principal facts, and has with- 
held others which are fatal to his allegations, it is possible 
that some of your readers may be misled, and it is there- 
fore advigable that the real state of the matter should be 
published. 

(1) The present appointment being one of a purely temporary 
nature (for three years only) and at a nominal salary, is not, as 
Prof. Roy implies, equal to that of Dr. Koch, neither is it to 
that of M. Pasteur, who, by the way, is not, as Prof. Roy 
implies, the Director of the Pasteur Institute. 

(2) The qualifications necessary for the office were fully con- 
sidered by the Council, and tg committees of the Council, and 
censequently Prof. Roy’s statements to the contrary are not 
correct. : ° 

(3) Prof. Roy’s statement that he initiated the idea of the In- 
stitute is not according to the fact. He was entrusted with 
moving thg fesolution pfoposing the establishment, at the 
meeting where the matter was first publicly discussed, but the 

efounding of the Institute had been in the minds of the members 
of the Mansion House Committee and discussed among them 
long before. l 
e (4) Prof. Roy implies that he resigned his position as secretary, 
to the Council (szc) as a kind of protest against the latter's 
mode of transacting business. . 

This statement is incorrect. In the first place, Prof. Roy was 
one of the secretaries to the Executive Committee, and na to 
the Council. In the second place, Prof. Roy resigned that 
position without making any protest whatever to the committee, 
by whom his resignation was at once and unconditionally 
accepted . 

(5) The subject of the temporary directorship was discussed 
by *‘ gentlemen who are” or have been ‘‘directors of labora- 
tories.” Prof. Roy implies iwas not so discussed by experts, 
The error ôf this allegation is probably due to the fact that he 
was absent from the Council meeting at which the question was 
first brought up, and that he was not a member of any com- 

emittee. lt may be noted that Prof. Roy complains of non- 
attendances. On this point his statement may at once be 
cencede@ so far as he personally is concegned, since in 1893 he 
attended but three meetiggs. 

(6) The question of gppointment of a temporary Director was 

stated on December 13 to be urgent, and the urgency was ad- 


ə © mitted by the “whoJe Council with the exception of Prof. 


Roy. Prof. Roy -tells your readers that the statement 
“carried no weighf with him.” Possibly this may, have 
bgen because he Was absent from the previous Council 


. e e WO. 1265, VOL. 49] . ' o. 


w 


[January 25 1 894 


meeting when the point gf urgency was fully discussed ; but 
such ignorance, even if admitted to be aneexcuse, d8es n& 
account fof Prof. Roy now withholding the fact that when he- 
was present on the 13th ult. the reason of the urgency was fully 
communicatedeto h?m. Also, it is not ight for him to withhold, 
as he does, the fact that the acceptance of the report of the 
sub-committee, bb hep was wholle conditioned by that urgency,- 
was agreed to by the Council mem. con. ° 

(7) Prof. Roy speaks as though the Council strongly 
objected to the resolutions laifl. before it. He ignores the fact. 
that on the 13th it was but two members, including himself, and 
on the 19th only himself, who so objected. 

(8) Prof. Roy suppresses the fact that a special meéting: 
of the Council was held on December 19 to re-examine the 
whole question, and to confirm or reject the minutes of the 
meeting of December 13, and that those minutes were 
circulated to every member of the Council, and that the meet- 
ings of the 13th and 19th were welPattended. He omits to- ` 
mention that he circulated beforehand, and produced at the: 
meeting on the 19th, a document which he termed a 
‘* protest,” and thgt, as it contained offensive statements. 
plainl¥ contrary to fact, the Council declined to proceed 
with the business of the meeting until Prof. Roy withdrew his 
‘‘ protest” unconditionally. He also suppresses the fact that 
he did so, andethat this pr@iminary having been exgcuted, 
the minutes of December 13 were then put and confirmed: 
NEM, CON. . 

If any of your readers, after this historieal statement, con-. 


‘sider that Prof. Roy’s letter is justified in any serne, further 


information can be supplied. 

In conclusion, it may perhaps be interesting to note the names. 
of those present on December 19. These were, for the ap- 
pointment of the temporary Director—Sir Joseph Lister (chair- - 
man), Sir Henry Roscoe, Sir Joseph Fayrer, Prof. Burdon. 
Sanderson, Prof. Michael Foster, Prof. Victor Horsley, Mr.. 
Watson Cheyne ; while there was opposed to the appointment 
—Prof. Roy. J. FAYRER, 

Viaror HORSLEY, 
Mover and seconder of the motion for confirmation: 
of the minutes of December 13. 
6 
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The Origin of Rock Basins. 


IN my previous lettar I confined myself to one aspect of the- 
controversy relative to the origin of rock basins now occupied’ 
by lakes, as all the other arguments addited by Dr. Wallace— 
wit& one exception, of which more hereafter—have already been- 
answered, and the case on either side so fully presented that 
each one may draw his own con@lusions as to which is rigtf. 
The particular confusfon of argument I refgrred to has not ‘been. 
so fully dealtewith, and Dr. Wallace’s letter shows that it was- 
one which required to be met, for the heading of his letter itself 
shows that he has not fully appreciated the particular point at 
issue, which is the cause of origin of rock basins irrespective of 
whether they are or have ever been occupied by lakes. Leaving 
out of question the opinions of other opponents ef the glacial 
erosion theory of the origin of lakes, as this wold introduce too- 
large a subject for the correspond@ce columns of NATURE, and 
confining myself to thé-defence of the views put forth in my 
former letter, I may point out that the preglacial origin of rock 
basins by deformation is by no means the strongest. form of the 
alternative explanation; on th® contrary, it appears to me to- 
be subject to nearly as many objections as the hypothesis of 
glacial erosion of rock basins. If a rock basin is produced by 
deformation in a region where the valleys are not filled by- 
glaciers, the ordinary action of the streams will usyally be able- 
to prevent a lake from being produced by the erosion of the 
barrier, the filling up of the hollow, or both combined. ‘When, 
however, a rgck basin is formed by differential movements in a: 
glecier filled valley, it would be filled with ice, and so protected 
from sedimentation, and on the retreat of the glacier would at first 
be filled with water, and only gradually filled with solid matter, 
while the stream, having depogited its solid burdensin the lake,. 
would e unable to exert any erosive action onthe barrier. From 
this it appears that there isea probability that rock basins formed 
beneath the glaciers during their extension in the Slacial period 
should remain to the present day as lakes only partia@ly filled up- 
by solid débris. ° 

Seeing then that there is an inherent probgbility that rock. 
basins formed in non-glaciated regions would never become 
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lakes, except when the movements were unusually rapid dr ex- 
tengive, the argumegt from geographMal distribution fails ; for 
we have no evidence to show whether rock basins are more 
or less abundant in regions that have been glaciated, than 
in those that have not; and seeing, furthers tlvaj differential 
movements are known to fake place, while it has never been 
proved that a glacier is physically capable of excavating a rock 
basin, the onus proband: fests with the advoca&s of the glacial 
, theory ; and until they have shown that rock basins are less com- 
-mon in regions that have been glaciated than in those that have 
not, this argument is not logically admissible. Observations on 
this point are very desirable, but it must be remembered that 
filled yp lake basins are not the only thing to be looked for; what 
is desired is evidence of the production of ro&k basins, or of such 
differential movements as would have led to their formation, had 
the erosion of the barrier been less rapid. In the Himalayas 
such rock basins appear to have been formed in quite as great 
abundance as in the mountains of Europe, and to correspond with 
them in position and form ; but the elevation of the mountains 
has been so recent, and the rainfall isso great, that the processes 
of nature are more rapid than in Europe, and the rock basins 
have consequently not only been filled up, ut the barrier has 
afterwards in many cases been destroyed, and the deposits largely 
removed by erosion, so that the fact of their having originally 
been accumulated in a rock basingis not always easily recog- 
nisable. ° as 

The one new argument of Dr. Wallace’s is that derived 
from .he supposed difference between the outlines of existing 
lakes and hose that would result from the submergence of 
river valleys. In the selected instances, however, he has com- 
pared mountain lakes with submerged lowland valleys instead 
of with mountain valleys. In the latter, long stretches are 
frequently found where the slopes of the beds of the side 
streams are much steeper than that of the main valley; these 
valleys if submerged would give rise to lakes of great length 
in comparison with their breadth, and without the numerous 
deepe embayments of the shore line which would be usually 
found in a submerged lowland valley. As a single easily 
verified instance to show that a submerged mountain valley 
need not have numerous deep bays, I may instance the Pangong 
lake in the Himalayas, which will be found on any good map 
of India, and is nothing pore than a submerged subaérially 
formed river valley; on a smaller scale the Malwa Tal near 
Naini Tal and the Pil lake in the hills east of Quetta, both of 
which are river valleys dammed by Mndslips, have simple 
outlines without any empayments. The instances Ihave chosen 
are from regions where there has not bgen a great extension 
of the glaciers, and where the form of the valley before its 
submergence was entirely prodyced by subaérial denudation. 

e R. D. OLDHAM. 


On the Change of Superficial Tension of Solid-Liquid 
Surfaces with Temperature, 


IN a recent very interesting communication to the Birming- 
ham Phil. Soc, (Bir. Phil. Soe. Proc., vol, ix. part 3, 1893% 
upon the effect ofa solid in concentrating a substance out of a 
solution into the superficial filg, in accordance with Prof. J. J. 
Thomson’s investigation (‘‘ Applications of Dynamics to 
Physics,” p. 191), Dr. Gore has quoted an observation of 
Pouillet’s (Annales de Chemie, 1822, vol. xx. pp. 141-162), 
that when inert powders like siliea are mixed with liquids that 
do not act on them heat is evolved. On the other hand, when 
the superficial area of contact between a liquid and its gas is 
increased heat is absorbed. This latter is known to be the 
case because the superficial tension diminishes with rise of 
temperature. °In the case of the solid-liquid surface being pro- 
duced, it would appear at first sight to follow that the super- 
ficial tension should increase with increased temperature. The 
matter is, however, somewhat more complicated. hen adr 
solid is mixed with a liquid we are substituting a solid-liquid 
surface for a solid-air surface, and from the fact that most 
liquids soak z% into a mass of dry powder, we may conclude 
that the superficial potential enefgy of the solid-liquidgs less 
than that of the solid-air surface, z.e. hat more work must be 
done to separage*the liquid from the solid than is developed by 
the aig gettiag at the solid. Jf these actions are reversible, we 
may apply the laws of ghermodynamics, and conclude that as 
heat is evolved when the system does work, że. when the 
solid-liquid surface is increased, that it must require more work 
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to separate the solid frôm the liquid @t high temperatures than 
at low ones, and in the case @f silica and water, for instance, 
that is very much what one would expect from the action o 


weter at very high tempftratures ow silica. If we could assume, 


tleat the superficial tension of air-solid were zero, it would 
follow from this that the superficial tension of a solid-liguid 
surface is negative, z.¢. that there is a superficial pressure, and 
that the liquid has more attraction for the solid than for its own 
particles, and that this difference increases with increased 
temperature, f.e. the superficial pressure increases. 

The whole subject deserves careful investigation and quanti- 
tative treatment, but the difficulty of measuring the superficia} 
tensions of solid-liquid surfaces seems almost insurmountable, 
so that it would be very difficult to verify the theory. Perhaps 
something might be done with finely divided liquids that did 
not mix, and whose superficial tensions might be measured. 

Trinity College, Dublin. Gro, Fras, FITZGERALD, 


A Lecture Bxperiment. 


WHEN charcoal, which has been allowed to absorb as much 
sulphurejted hydrogen as it can take up, is introduced into 
oxygen gas, the charcoal will burst into flame owing to the 
energy of the action of the oxygen upon the sulphuretted 
hydrogen. A 

This fact is stated in most text-books on chem#try, but no 
description that I have ever seen of this experiment is calculated 
to bring about the effect with certainty. The following is a 
simple method for illustrating this reaction upon éhe lecture 
table, which I have never found to fail :— 

A few grammes (from five to ten) of powdered charcoal are 


introduced into a bulb which is blown inthe middle of a piece, 


of combustion tube about twenty-five centimetres long. A 
gentle stream of coal gas is then passed over the charcoal, which 
is heated by means of a bunsen lamp until it is perfectly dry. 
This point may be ascertained by allowing the issuing gas to 
impinge upon a small piece of mirror, and when no further 
deposition of moisture takes place the charcoal may be con- 
sidered to be dry, and the heating may be stopped. ‘The char- 
coal is then allowed to cool in thestream of coal gas until its 
temperature is so far reduced that the bulb can just be grasped 
by the hand, when the coal gas is replaced by a stream of sul- 
phuretted hydrogen. The sulphuretted hydrogen should be 
passed over the charcoal for not less than fifteen minutes, 
by which time the bulb and its contents will be perfect}y cold, 
and the charcoal will have saturated itself with the gas. (In 
practice it will be found convenient to prepare the experiment 
to this stage, and allow a very slow strgam of sulphuretted 
hydrogen to continue passing through the apparatus until the 
experiment is to be performed.) The supply of sulphuretted 
hydrogen is then cut off, and a stream ef oxygen passed through 
the tube. Almost immediately the charcoal wilP become 
hot, and moisture will be deposited upon the glass. The supply 
of oxygen should be sufficiently brisk to carry the moisture 
forward from the charcoal, but not so rapid as to prevent 
it from condensing on the glass tube beyond the bulb. In 
a few moments the temperature of the charcoal will rise to 
the ignition point, when it will inflame and continue to burn 
in the supply of oxygen. G. S. NEWTH. 
Royal College of Science, London. 





- PIERRE JOSEPH VAN BENEDENa 


a distinguished Belgian zoologist was born on 

December 19, 1809, at Malines, in the province of 
Antwerp, a town once well knéwn for its extensive manu- 
facture oflace. He received an excellent education, and 
early showed a deeided faste for nattiral history ; his native 
town being built on the borders of atidal river, his attention 
was soon called to the examigation of the littoral fauna 
of Belgium, though åt will be remembered that Belgiun? 
only evolved itself into a kingdom in the year 1830, 
when Beneden came of age. His first promotion was 
to the keepership of the Natural History Gollections at 
Louvain, and in 1835 he was made an sistant professor 
in the University of Gand, a post wach he appears to 
have Ifeld for only one Term, as we finds him in the samg 
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year professor of the ¢atholic Urfiversity at Louvain, 
which professorship he conténued to fill for more than 
“half a century. Wan Beneden belonged to a generation 


eof zoologists that connected Cuvier with the preseat |. 
' with fairly elfigh barometer readings, was situated over 


-age, and followed so far in this great master’s steps, th& 
they worked at almost all the branches of the animal 
kingdom. If we were to give a summary of the very ex- 
‘tensive Writings of van Beneden we should begin with his 
memoirs on apes, seals, whales, and eo hroùgh the 
various classes, with perhaps the exception of the birds 
and reptiles, to’the gregarines. Circumstances made 
him devote a great deal of attention to the groups of 
parasitic worms and Annelides. Most of his papers on 
these forms were communicated to the Bråssels Academy 
of Sciences or to the Paris Academy ; the latter we find 
reportéd on by Quatrefages. He took a leading part in 
the, at one time, exciting controversy about the “ alter- 
mation of generations,” witb the elder Sars, D’Udekem, 
-and others. 

Among the more important works%f Beneden may be 
mentioned “The Natural History of the Fresh-water 
Polyzoa,” in collaboration with Du Mortier, published 
‘ in 1850, which obtained the Grand Prize of the Paris 

Academy the “‘ Zoologie Médicale,” in 1859, of which 
‘Paul Gervais was joint author; the “ Recherches sur la 
Faune Littorale de- Belgique” (Polypes), in 1866. In 
-connectidh with this work it may be mentioned that 
Beneden’s artistic powers were quite remarkable, and 
that many of his memoirs owe a great deal to his excel- 
‘lent illustrations. A good correspondent, he kept him- 
self acquainted with the work of most of his contem- 
poraries, and he was the writer of many of the short 
biographical sketches referring to zoologists that ap- 


‘peared from year to year in the Reports of the Brussels ' 
Academy. Some of our readers may remember what an 


active part he took in the Liverpool (1870) meeting of 
the- British Association ; Rolleston was president of the 
biological section, and gave a morning to the discus- 
sion of the subject of “ commensalism,” which at that 
time Beneden’s mind was occupied with, and about 
which he afterwards (1875) published a volume in the 
“ Bibli®théque Scientifique Internationale,” that has been 
translated into Germa and English. Peradventure 
*some too may remember how delighted Beneden, with 
Stricker, Dohrn, ànd some of the other “foreigners ” 
present at that meeting were, to find that a little nucleus 
of the great body combined to make the “ Association 
Sunday” as little sad as possible by the practice of a 
proper commensalism. Full of honour after a long 
life well and usefully spent, Beneden had the additional 
reward of seeing his son Edward take a high rank in the 
modern biological school, in this resembling his great 
contemporary Henri Milne Edwards. Beneden was a 
member of very many of the Academies and Societies of 
Europe, and was an honorary LL.D. of the University 
of Edinburgh. He died at Louvain on January 8, 9894. 





THE GREAT GALE OF NOVEMBER 16-20. 


THE past autumn and early winter were especially 

characterised by a’mild and humid atmosphere, 
‘due to the very marked prevalence of south-westerly 
winds which have blown with grat persistence from the 
Atlantic. These conditions are without doubt intimately 
associated with the frequency with which gales have 
Sccurréd. » °. 

The violent storm which was experienced over the 
entire area of the @Jnited Kingdom, as well as over the 
sea and the parts of the continent adjacent to our islands, 
from Novembef £6 to 20, was more severe than the other 
gales which havearecently occurred, and it is necessary 
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to réfer back many years before a storm so violent 


‘and: so destructive cai? be found to have travewsed ghe 


countrys , . 
Prior to the advent of the storm an anticyclonic area, 


our islands, and north-easterly winds were prevalent. 
On November@4 and 15 æ small cyclonic disturbance 


travelled over the south-western portion of the kingdom, 


and caused a general giving way in the area of high - 
barometer readings, whjle the large anticyclone over 
Europe also materially decreased in its energy. At this. 
time a large cyclonic di#turbance was out in the Atlantic, 

and was rapidly approaching our western coasts; the first 

intimation of a renewal of bad weather was shown by a 

fresh fall of the barometer which set in at Valencia at 

4 p.m. 15th, and an hour or so later the wind was 

freshening from the south-east. ° 

On November 16 the conditions had so far changed 

that at eight o’clock in the morning the weather chart 

prepared by the Meteorological Office gave unmistakable 

indications of an important disturbance at no great dis- 

tance from the Irish coast, and the Official Weather 
Report has the followinggremark :—“ A large depression 

is approachifig our western coasts from the south-west- 

ward, and is likely to cause rough wet weather over the 

kingdom generally, especially in thg west and north.” 
At this time a strong south-easterly wind was lowing in 

the south-west, but the force of the wind had not attained. 
to that of a fresh gale (force eight of Beaufort notation) 


in any part of the United Kingdom, although the © 


wind, which on the previous day had been north-easterly, 
was now everywhere southerly. The self-recording 
barograph at Valencia shows that the lowest’ barometer 
occurred at 7 p.m. 16th, and between eight and nine in 
the evening the wind shifted from east by south to 
west-south-west. The cenfral area of the storm was not 
far distant from Valencia at this time, and during the 
succeeding night it traversed Ireland in a direction from 
south-west to north-east, the whode storm-system progress- 
ing at the rate of of about twenty-five geographical miles 
an hour. By the morning of November 17 the heart of 
the storm had reached the west of Scotland, the lowest 
barometer reading reported to the*Meteorological Office 
b®ing 28°53 ins. at®*Ardrossan. Strong gales had blown 
during the preceding night in the north and west, and the 
force of a gale wag still rep8rted at many places on our 
coasts, while the wind had shifted te the north-westward ° 
over Ireland. The weather information for the evening 
of the 17th shows that the storm had continued its course 
to the north-eastward, and at six o’clock the centre of the 


-disturbance was not far from Wick, where the barometer 


Yas 28°57 ins, The north-westerly gale wąs still blowing 
over the western portion of the kingdom? but there was a 
decided lull in the strength ef the wind in the east and 
south-east of England. It was shortly after this time that 
the greatest violence of the storm burst suddenly over 
the northern part of the cquntry, and at Deerness, in the. 
Orkneys, the wind at 6 p.m. shifted suddenly from east 
by north to north by east. 

The subsequent track of the storm had a most impor- 
tant influence on the increased violence of the wind, and 
there seems no reason to suppose that if thê disturbance 
had continued its north-easterly track the gales ex- 
periencedgwould have been at all unusual. A very 
ymportant change in the distribution of atmospheric . 
pressure was in progress over Western Europe, and the 
change of track and subsequent violence is clearly to be - 
traced to these baromeger changes. The anticyclone 
over*Central Russia, which had given way for the small 
disturbance which first traversed the southern portion of | 
England on the 14th and 15th, was now reasserting itself, 
and this formed a most effectual, barrier to the further 
north-easterly progress of the storm. | In addition to 
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the storm was of a very pronounced character, and paused 
a rapid recovery of pressure jn the rear of the dis- 
tarbarte. As the result of these two regions of high 
barometer, or anticyclones, between which the storm 
system, or cyclone, Was situated, the centyal area of the 
storm was brought to bay, and abruptly striffck out on a 
path to the south-eastward, in which direction there was 
the least resistance to its’ progress. ‘@his halting and 
indecision and abrupt change of path on the part of the 


", storm area caused the high pressure system in the rear to 


considerably gain on it, with the result that exceptionally 
steep gradients were caused for northerly gales, which 
continued to blow for a period of twq or three days over 
our islands. 

The diagram showing the barometer and wind for 
8 a.m. November 18, indicates a decided change in the 
course of the disturbance, and at that hour the lowest 
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Diagram to illustrate the storm during the period of its greatest violence on November 17 and 18. € 3 € } 
The winds are showr by arrows which are drawn flying with the wind. © = a calm; 


——» = alight or moderate wind ; ~~} =: a fresh or stormy breeze; ——>>-——> = a gale. 
. ® 


corresponding to each line:being given in inches and tenths. 


barometer was 2899 inches at Spurn Head, the centre of 
the disturbance being situated about 50 miles to the east 
of Scarboroygh, and travelling south-eastwards down our 
east coast. On the 19th the disturbance had reached 
. Cuxhaven, where the barometer was reading 29°10 inches, 
and on the 2oth it was passing away over centweal Europe, 
but gales were still blowing in the south-east of England 
and in parts of thé’ North Sea. 
- The following table shows the strength of the wind in 
miles pér Hour as recorded® by the velocity. agemo- 
meters under the supervision gf the Meteorological 
‘ Council, whoelfave kindly allowed access to the anemo- 
graphs ane tabulations :— 
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7 iWother &e Bontall st. 


The barometer is expressed by isobars, the pressure 


The factor 3 is used with all the anemometergfor ob- 
taining the velocity of the wind. 

The hourly velocity at Orkney was go miles or above for 
5 consecutive hours—from 9 paw. 17th, to 1 a.m. y8th—and 
both this and the maximum Velocity of 96 miles in the 
hour is in excess of ang previous secord in this country, 


the highest vel8city in the hour previously recorded . 


being 91 miles at Fleetwood in a gale which occurred on 
May 20, 1887. At Holyhea@ the wind was 65 miles os 
above, force 10 of B&aufort’s notatipn, for 31 hours, and — 
was 85 miles an hour or above for 4 hours. 

The storm appears to have originated on November 7 


to the east of the Florida coast, near ghe Bahamas, and ® e 
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it çan be tracked comgletely across the Atlantic to our 
islands, and eventually to central Europe on November 
20. „Several vessels kee®ing logs for the Meteorological 
Qffice, with standard instrun¥ents on board, have re- 
corded observations on the storm during its passage 
across the Atlantic, and tlfe Cunard’ steamship Lucaniæ 


was under the influence of the disturbance during the® 


whole of her passage from America ® England. During 
the storm no fewer than 335 lives were reported as lost 
ön or near*our own coasts, this nurhber being the result 
of reports received during the four weeks*sulasequent to 
the-storm. å CHAS. HARDING. 
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'PAUL HENRI FISCHERS 


THE Museum of Natural History of Paris has 
suffered a great loss in the person of Dr. Paul 
Henri Fischer, the well-known zoologist and palzontolo- 
gist, who died on November*®2y, ‘after a long and painful 
illness. Born at Paris,on July 7, 1835, he received his 
early classical and medical education at Bordeauxg He 
became Juterne des. Hôpitaux of Paris in 1859, and 
obtained his degree’ of ‘Doctor of Medicine in 1863. 
The study of medicine did not prevent him from 
devoting himself also to that of the natural sciences ; for 
in 1861 he entered as Demonstrator in the Labora- 
tory of Palzontology of the Museum of Paris, under 
the direction of M. d’Archiac. His researches chiefly 
concerned the living and fossil mollusca, and from 
1856 he edited the Journal de Conchyliolegie in col- 
Jaboration with M.: Crosse. From the position of 
Demonstrator he rose to be azde-naturaliste (assistant), 
and studied with great success the marine animals of the 
coasts of France, their geographical and bathymetric 
He indicated the depths at which a large 
number ,of foraminifera, ccelenterata, echinodemata, 
mollusca, bryozoa, &c. can be collected on the coasts of 
the west of France. In céllaboration with the Marquis 
de Folin he undertook the study of the animals dredged 
in the extremely interesting region of the Gulf of 
Gascony, to which the name “ Fosse du Cap Breton” has 
been given. The two savants discovered a large number 
of forms hitherto unknown, and many which recalled 
species only known in tlfe fossil condition. With M. 
Delesse he magle researches on the submarine sediments 
of the French shores. He was elected member of the 
Commission of Dredging, and took part from 1880 to 
1883, on hoard the 7ravaclleur and the Talisman, in the 
celebrated expeditions: directed by Prof. Milne Edwards, 
eIn the course of these expeditions he noted the enormous 
extension of a cold fauna characterised by boreal and 
arctic species, and reaching as far as Senegal, where it 
“lives beneath a superficial fauna with intertropical 
characters. Among the writings of Dr. Fischer, which 
number not less than 300 titles, including books, pam- 
phlets and memoirs, we may cite: “ Paléontologie de 
Asie mineure ” (in collaboration with MM. d’Archiachnd 
de Verneuil) ; ‘‘ Mollusques de Mexique et Pe ’Amerique 
Centrale”; “Species général et iconographie des 
coquilles vivantes”; “Animaux fossiles du Mont 
Léberon” (in 7 
Tournouer); “ Paléontologie de lile de Rhodes ”; “Cétacés 
du Sud-Oyest de la France? ; “ Catalogue et distribution 
géographique des, mollusques terrestres, fluviatiles et 
marins d’une partie de J’Indo-Ching ; “Sur les caractères 
de la faune conchyliologique terresfre et fluviatile 
récemment éteinte du Sahara ” ; “ Sur la faune conchylio- 
Iggique de Vile d’Hainan”; numerous memoirs on the mala- 
cological fauna of Lord Hudson Island (Pacific Ocean), 
‘of Cambodge, of the*islands of the Caledonian Archi- 
pelago, of Aleutian islands, of the Bay of Suez, &c. In 


e * collaboration With M. E. L. Bouvier he published papers 
e on the anatomical peculiarities of certain groups of 
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collaboration with MM. Gaudry and | 


e e 

molluscs, Filnalby, he wrote a reparkablo treatise on 
conchology .which has become classical (“ Manuel de 
Conchyliologie et de paléontologie conchyliologique ou 
histoire naturelle des mf@lusques vivantseet fossile§, suivi 
d’un appendice sur les Brachiopodes par Œhlert.” In 
this manual the author showed that*the classification of 
molluscs oug@t to be based not alone on the form of the . 
shell, but primarily on the anatomical characters. 

Dr. Fischer ĝas Chevalic? de. da Légion d'Honneur 
and Oficier. de PIustruction publigue. He obtained 
several -prizes;at ‘the. Paris Academy of Sciences, and 
had been President of the Zoological and Geological 
Societies of France. He possessed deep erudition, was 


a charming convergation{list, and after. having treated a 


subject belonging to the domain of the natural sciences 
or of medicine, he was far from embarrassed if he had to 
discuss philosophy, literature, or ssthetics. The death 
of this savant, who was as affable-as he was modest, has 
been a cause for general regret and for deep mourning 
among his large circle of friends. 

EDMOND BORDAGE, 


> e 


NOTES. . 

THe Acadenfy of Natural Sciences of Philadelphfa has 
awarded the Hayden Medal to Prof. Huxley. The medal is of 
bronze, and, with the balance of the interese arising from a sum 
of 2,500 dollars given to the Academy by the widow“of the late 
Prof. F. V. Hayden, is awarded annually “for the best publi- - 
cation, exploration, discovery, or research in the sciences of 
geology and paleontology, or in such particular’ branches 
thereof as may be designated.” The recipient in 1892 was 
Prof, E. Suess, and in 1891, Prof. E. D. Cope. Prof. f. Hall had 
the distinction of receiving the first award of the medal in 18go.. 


SIR HENRY Roscoeg has been appointed to the vacancy in 
the Senate of London University caused by the death of Sir 
William Smith. i 


AN Elliott Cresson Medal has beem awarded to Mr. Nikola 
Tesla, by. the Franklin Institute, for his researches in high 
frequency phenomena, e i 


M. Guyow has been elected a memBer of the Section de 
Gé8graphie et Navigatfon of the Paris Academy of Sciences, in 
the place of the late Admiral Paxis. " 


Dr. E. ZACHARIUS, Extraordinary Prefessor of Botany in ° 
Strasburg University, has been appointed Director of the Ham- 
burg Botanical Gardens. 


Dr. J. K. HASSKARL, who introduced the cinchona plant 
into Java, died at Cleves, Germany, on January 4 at the age of 
eighty-two. In 1852 he was sent by the Dutcl# Government to 
South America to collect cinchor® seeds and plants. He did 
not confine himself td collecting Calisaya, but gathered seeds 


- and plants of other varieties, some of which were new. In 


1854 he successfully carried abeut four hundred Ca/isaya plants 
to Java, but two years later he left Java, owing to differences 
between Dr. Junghuhn and himself on many vital principles of 
the system of cinchona culture. It is a singular fact, remarks 
the Chemist and Druggist, that the most valuable of all cin- 
chonas, the Zedgerzana variety, was not introduced into the 
Indies by agy of the collectors specially appointed by the 
Byitish or Dutch Governments, but by a private trader in South © 
America, the late Mr. Ledger." 


THE annual general meeting of the Geologists’ Association 
will b& held at University College, London, on February 2. 
After the reading of the report and election of gfficers for the 
ensuing year, the President will deliver an addresg on 
‘ Geology in the Field and in the Study.” 
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month beirg June, and the dryest, February. The greatest fall 


THE twenty-first annual dinner of the old students of the 
Royal School of Mines ‘will be held on January 89. Among 
‘those who have promised to attend are Sir LowtMian Bell, 

eF,R9S., Prof. Roberts Austen, @.B., F.R.S., Prof. Le Neve 
Foster, F.R.S., Prof. Thorpe, F.R.S., Prof. Rücker, F.R.S., 


Mr. P. C. Gilchrist, F.R.S., Mr. W. Topley, F.R.S., and 


-other well-known authorities in the mining and metallurgica 
world. e 


Ir succeeding numbers of the Psychological Review are of the 
-same high character as the figst, there is little doubt that the 
journal will meet with the success it deserves. The presidential 
address, delivered by Prof. Ladd, in December last, before the 


Afnerican Psychological Association, sis included in this new 


Review, and several interesting contributions from the Harvard 
Psychological Laboratory. Among the latter is a paper in which 
-an account is given of an experimental study of memory. The 
results show that, whén isolated, the visual memory surpasses by 
far the aural, but when combined the aural excels the visual—~in 
other words, in the united action of the senses of sight and 
hearing, their relative strength is just t#® reverse of what it is 
when they act independently. Another contribution from the 
Harvard Laboratory deals with the intensifying effect of 
attention. It is usually held tffat when the attention is directed 
to an object, the impressions received are intensified. The 
-experiments at Harvard lead, however, to the remarkable result 
that all&timuli appear relatively less when the attention is from 
‘the outset directed to them. In addition to these original 
papers, the Review contains discussions of psychological subjects, 
and a survey of recent literature upon the subject. 


WRITING in the U.S. Monthly Weather Review, Mr. Mark 
W: Harrington remarks that the influences of the wind and tide, 
* gnd possibly the low barometric pressure of a storm area, in 
causing an unusual rise of water, is the occasion of much of the 
damage and loss of life that attends the storms of the Atlantic 
and Gulf coasts. Observations tending to fix the extent of this 
high water; and the special causes that produce it are, therefore, 
always desirable. Mr? Harrington has brought together the 
records of water, wind, and pressure for two storms, viz. June 
4-5, 1891, at Galveston, and October 12-13, 1893, at South 
Island, Winyah Bay, S.C. The results show that in Winyah 
Bay, under the influence of winds that were estimate@at 90 
ẹ Viles, although doubtless the maximum velocity of the open 
sea exceeded this, the actual height ofthe: water exceeded that 
-due to the matural fide by 7 or 8 feet. At Galveston, under the 
influence of easterly winds, whose measured velocity attained 
.44 miles, the maximum gauge reading was less than 4 feet above 
„the slight natural tide. At these two stations, therefore, the 
rise in the water surface attributable to the winds is inẹboth 
-cases about twenty times greater than the height of a column of 
water that can be sustainedby such winds in statical equilibrium, 
-as in the Lind anemometer, and this factor is only slightly 
‘diminished by making some’allowance for the rise of water due 
‘to the diminished barometric pressure. l 


Dr. S. C. Hepires has published, in the Analele of the 
‘Meteorological Institute of Roumania, atvaluable résumé of 
‘the climate of Sulina from observations taken during fifteen 
‘years, 1876-90. The meteorological station is situated on the 
left bank of the Danube, very near to the sea, and was estab- 
lished by the European Commission of the Danube. The 
mean annual temperature is 51°°6, the mean difference between 
the hottest month, July, and the coldest month, January, being 
43°°2. The absolute maximun observed was 98°'4, and the 
minimum —11°°2, which gives an extreme range 8f 109°°6. 
‘The mean gelative humidity of tRe air is 76°5 per cent.; the 
-ayjumn ás damper than the spring. The annual amount of 
aainfall is only 176 inches, on sixty-four days; the wettest 
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revafent wind i8 


in twenty-four hours was 2°59 inch&s. The, 


from north-east, thè relative freqyency from this direction being, . 


20 per cent. Thunderstorné are not of frequent occurrence ; they 
occur mostly in June and July, and not at all in winter. Fog 
occurs on about twenty-five dfys in the year; considering «the 
position of the town, we should have expected a more frequent 
occurrence of this ‘phenomenon. Falls of dust hav several 
times been noted; they apparently come from the Russian 
Steppes. e è l 
Mr. J. GLAISHER, F.R.S., contribgtes to the Quarterly 
Statement just issued by the Palestine. Exploration Fund, a 
paper on the fall of rain at Jerusalem in the thirty-two years 
from 1861 t#1892. The average annual rainfall is 25‘23 inches, 
that s, very nearly the same as the mean for London, though 


the fall is very differently distributed throughout tlee year. A è 


somewhat remarkable point brought out in the discussion is an 
evident increase of the fall of fain in the later years of the series 
of observations, The mean annual fall in the sixteen years from 
186% to 1876 is 23°26 inches, whereas in the sixteen years from 
1877 to 1892 the mean is 28'20; therefore the mean annual fall 
in the second half of the series is 5'94 inches greater than in the 
first half, ee è 


THE honour of being the ‘‘ oldest fossiliferous rock in Europ® ” 
has been claimed for certain strata in Bohemia. Barrande first 
worked out the Silurian and Cambrian basin in Bohemia, and 
described a ‘‘primordial fauna” at the base of the Cambrian 
slates near Skrej. Some time later, Prof. Kusta, of Rakonitz, 
found fossils in the strata below, which had been ranked as 
pre-Cambrian or Azoic by Barrande. Great interest naturally 
attached to this discovery of a so-called {* ante-primordial 
fauna,” and Prof. Kusta and others wrote seyeral papers upon 
the fossils. Dr. Jahn, of the Austrian Survey, went for three 
weeks last summer to the same district, and found that many of 
the fossils occurred in strata interbedded with the Cambrian 
series, and had no right to be called ‘‘ ante-primordial.” In a 
short preliminary note sent to the Verhandlungen der k. k. geol. 
Retchsanstalt, September 30, 1893, he writes that the oldest of 
the ‘‘ ante-primordial” horizons of Kusta rests ažowe Cambrian 
shales and. interbedded wih them, while the so-called 
‘youngest ante-primordial horizon ” is in reality the oldest, 
resting immediately below the Cambrian of Barrande, and con; 
taining a similar fauna. . As Dr. .Jahn’s statements rest on good 
stratigraphical evidence, we can oly conclude that the ‘‘ oldest 
fossiliferous rocks in Europe” have yet to be found. 


THE Geological Commission of the Natural Science Sociéty 
of Switzerland has just published vol. xxi. part i. of the ‘‘ Con- 
tributions to the Geological Map of Switzerland ” (‘‘ Beiträge 
zur Geol. Karte der Schweiz.” Bern, 1893.) This part em- 
braces the wide district of the Bernese Oberland Alps. The 
author, Dr. Edmund von Fellenberg, was always an enthusi- 
astic mountain climber, and between the years 1862-1872 dis- 
tinguished himself as a pioneer of some of the most difficult 
ascents in the Bernese group. He was asked, in 1872, by the 
Geological Commission to make a systematic geoloSical survey 
of the district, and now gives in this volume of the “‘ Beiträge ” 
the complete result of his sciegtific labours. The maps which 
he used in surveying were on the scale of 1 : 50,000; those have 
been reduced to the scgle of the Dyfour map, 1: 100,000. The 
value of the work is greatly enhanced by an elaborate ‘‘ Atlas,” 
containing eighteen plates and a map showing the routes undér- 
taken by the author. The pfates include an important series of 
coloured geological sections througtethe Breithorn, the Aletsch- 
horn, the Jungfrau and the Finsteragrhorn mountains, a great 
number of sketches from nature illustrating in detail the geg- 


logical features of the landscape, and se¥éral prints from photo ° 
e > 
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graphs takep mainly for the purpose of demonstrating the intri- 
‘cate folding of theerocks and the varied effects of weathering in 
+athose glaciated Alpine areas® The “ Atlas”. merits a wider 

‘ cirgle of admirers than merely the®students of geology, for it 


reveals in the most effective manner the stryicture of one of the . 


graidest regions of the Alps, a Tegion which must be familiar 
to all English lovers of the Swiss lakes, Grindelwald, and the 
Rhone Valley. 


THE Electy%cian of January 19 contains an interesting coloured 
map showing the electric-lighting districts of Ronfon. Our 
contemporary says thag the chief alteration in the map, as com- 
pared with the one of last year, is the extension of the city 
mains. ‘The Chelsea Company has run down the King’s Road, 
but the London Company has followed it, and is im active com- 
petition. The Metropolitan Company and St. Pancras Vestry 
have throw® out a branch or two, but the additions to the mains 
have, on the whole, been made by “‘ drawing in” additional 
conductors rather than by adv@nce into new streets. In 
another place we read that the Owens College Physical 
Laboratory is prepared to test a limited number of elecgrical 
instruments free of charge. The testing will be carried out by 
qualified assistants, the electrical standards will be compared 
from timeto time with those of the Board of Trade, and every 
efprt will be madeto ensure accuracy. Al enquiries should be 
addressed to Prof. Arthur Schuster, Owens College, and headed 
t“ Physical Laboratory Testing Department.” 


THE recently published report of the Magnetic Observatory 


. of Copenhagen for 1892 contains a description of the work 


` which has been carried on in the “field,” as well as tables con- 
taining the results of the observations made at the observatory. 
The tables given include the values of the declination, hori- 
zontal force, and vertical force for every hour for each day of the 
year (1892) gs obtained from the self-recording instruments, the 
absolute value of the readings having been determined on five 
or six days in each month. There are also tables giving the 
diurnal variations which have been derived from measurements 
made on selected quiet days. Observations made in the island 
of Bornholm show that there exists considerable magnetic dis- 
turbance, ‘foe while if there were no disturbance the declination 
would vary between g° 11’ on the east side and 9° 29’ on the 
wesf, it is found that at some places on the east shore the de- 
clination is 11°, and at one spot near the middle of the west 
shore values as low as 7° have been obtained. Observations 
which had-been thade in 1892showed that the true lines of equal 
declination were in many cases closed curves, and thus,the dis- 
tufbances must extend to the surrounding water. With a view 
to tracing the iSogonals after they leave the land, M. Hammer 
has made a series of declination. observations on a raft which 
had been made without any iron, and a map showing the 
Rogonals obtained is published in the report. The greater part of 
the island consists of granite containing iron, and a small piece of 
the rock when brought near the box containing the declination 
needle is found to give a deflection of from a few miflutes to two 
degrees. A map showing by means of arrows the disturbances 
in horizonta forge, indicates in a very clear and striking manner 
that there exists a strong centre of force a little to the north of 
the middle of the island. A special series of observations have 
enabled the mugnetic effect of a fumber of dykes consisting of 
diabase ‘to be shown and measured, a full account of which will 
be published in the Bulletin de I Académie Royale de Dane- 
METÈ. l 
TYE occusrence of true dropsicM diseases of plants, not due 
to theactivity of micro-orgagisms, has been placed beyond doubt 
by Mr. G. F. Atkinson, of Cornell University. Such a disease 
was noticed, as wegead in a paper on the subject contributed 
6.8 as : ; : 
to Science, in some t8Matoes grown in the farcing-houses of 
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the University. *Thaleaves were strongly, curled, amd the veins 

_on the under side were swollen and whitened. The cells in the 
affected areas were stretched radially to an enormous extent. 


Finally they burst, giving out a large quantity of. watery and® 


leaving elongated, deptessed, and blackeged areas in various 
etages of decompesitjon. Inoculations of healthy plants with 
cultures from the diseased areas gave no*result, and no fungi of 
ordinary A Le be discogered microscopically in the 
early stages of the trouble. The disease "was purely physio- 
logical, and} due.to the prepopderance of root-pressure over 
transpiration in the moist and warm atmosphere of the forcing- 
house, the leaves not being able to give out the moisture 
eabsorbed by the roots. „The disease could be brought on ami- 
ficially by subjecting healthy plants to pressure. Apple trees 
subjected to severe pruning during the winter suffered from a 
similar disease when growth began in the spring. 


THE second part of vol. i. of “Contributions from the 
Botanical Lahoratory of the University of Pennsylvania” is 
entirely occupied by g paper by Dr. J. W. Harshberger, 
entitled ® Maize: a botanical and economic study.” After a 
description of the anatomical and histological characters of Zea 
Mays, its origin is discussed at Jength, and this is followed by 
a treatise on its geographical distribution, and on its agricufture 
and economic value, The evidence appears to point, beyond a. 
doubt, to the original home of the maize being Central Mexico, 
and not Asia, as some have supposed. 


THE difficulty of satisfactorily differentiating between the 


typhoid bacillus and its constant companion the B. cold communis 
still remains, although numerous devices have from time to 


time been introduced, which have materially assisted, in the 


separate diagnosis of these two bacilli. One of the most recent 


is that lately described by Dr. Schild (Centralblatt f. Bakterio. 
logie, vol. xiv. p. 717), and is basetl upon the greater sensitive- 
ness exhibited by the typhoid bacillus over the colon bacillus to. 
the action of formalin vapour. 


exposed for seventy-five minutes to the vapour derived from 
5 c.c. of formalin, the Becoli communis was usually still alive 
after being similarly treated for two hours. The difference in 
this ngpect between thesg two organisms was still more strik- 
ingly brought out in their behaviour in broth to which formalin 


had been added, the typhoid bacilles being unable to grow in ® 


the presence of 1 : 15,000 parts of formalin, whilst the colon 
bacillus develoyfed vigorously in broth containing r :"3000 parts. 
In order to turn this characteristic to practical account in the 
separate identification of the typhoid bacillus, Dr. Schild recom- 


mends that test-tubes containing 7 c.c. of sterile neutral broths 


showd each receive oʻt c.c of a-r per cent.esolution of 
formalin, so that the formalin is present in the proportion of 
1 : 7000 ; the inoculations are then made, and the tubes kept at 
37° C. If typhoid bacilli are present, the solutions remain. 
quite clear; but if the colon bacillus has been introduced, 
turbidity is apparent in twenty-four hours. By this method Dr. 
Schild states‘that he was able to separately identify the typhoid 
and colon bacilli in a sample of well water sent to him from a 
place where an epidemic of typhoid fever was prevailing. 


A LARGE portion of the Buletin of the Royal Gardens, Kew, 
Nos, 82 and 83, is occupied by an interesting report from Dr. 
King, of Calcutta, of a botanical exploration of the Sikkim- 
Tibet frontier, undertaken by Mr. G. A. Gammie. Other 
papers are on “ Poling in Agave Plants,” ‘‘ Coffee Cultivation 
in the N ew World,” and ** The Resources of British Honduras. ’” 


A CATALOGUE has been is@ued showing the worlsyon natura] ~ 


history, mathematical, and physical sciences, offered fogsale by 
Mr. Bernard Quaritch, A 


Thus, whilst well-developed ! 
gelatine-cultures of the typhoid bacillus were destroyed when . 
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THE number of the Victorian Naturalist for December, 1893, 
‘affords evidence of the activity gf the study of various branches 
-of natural hist$ry in that colony. 


WE have receited a paper, reprinted from the Canadiay 
Record of Science, Ogober, 1893, in whi&h Ror. J. F. Whiteav®s 
‘gives descriptions of two new species of ammonites from the 
Cretaceous rocks pf*the Oteem Charlott Islands. 


Dr. J. BERGBOHM has sent us a pamphlet entitled ‘‘ Entwurf 
-einer nenen Integral-rechnung,“ Heft ii., in which he develops 
a new method for the calculation of integrals, and deals with 
‘igrationals, exponentials, logarithmic and cyclometric integrals 
‘using his system. 


Messrs. C. GRIFFIN AND Co, have ‘published a ‘‘ Pocket- 
Book of Marine Engineering Rules and Tables,” for the use of all 
engaged in the desigħ and construction of marine machinery, 
naval and mercantile. The authors of the book are Mr. A. 
E. Seaton and Mr, H. M. Rounthwaite. 


To those who purpose a tour in the Bernese Oberland, we 
.can specially recommend a series of papers published in the re- 
cent numbers (211-214) of Egropäische Wanderbilder (Zürich, 
1893.) They are written by F. Ebersold, 4nd give a general 
‘sketch of the country, as well as information about the new 
mountain-ratlways. 


Bulletin No. 46 of the U.S. National Museum contains the 
collected writings, both published and unpublished, of the late 
- Mr. C. H. Bollman, on the Myriapoda of North America. The 

papers have been edited by Prof. L. M. Underwood, who has 
added some notes and an introductory review of the literature 
-of the North American Myriapods. 
© WE are pleased to see that the Yorkshire Weekly Postis now 
publishing weekly a well-written and accurate article dealing 
with the different branches of natural history, and in which the 
subject of ornithology and entomology in relation to agriculture 
is dealt with in a practical manner ; miscellaneous science notes 
are also included, and their sources properly acknowledged. 

THE ‘‘ School Calendar and Handbook of Examinations and 
Open Scholarships,” published by Messrs. Whittaker and Co., 

is now in its eighth year of issue. The book contains a pass of 
information concerning the conditions of entrance scholarships 
® and fees in all our Public Sehools, Universities, and educational 
institutions, and ig invaluable to the schoolmaster and teacher. 

A SECOND edition, revised and enlarged, has been issued of 
the Guide to Museum No. ITI. of Economic Botany at the 
Royal Gardens, Kew. The collection in this museum chiefly 
° consists of specimens of timber, arranged in groups according 
to the couhtyies producing them. The Guide contains much 
useful information with regard to the scientific character and 
economic value of the specimens. e 

Messrs. MACMILLAN AND Co. hope to publish in a few days 
"t The Theory of Heat,” by Mr. Thomas Preston, Professor of 
Natural Philosophy, University College, Dublin. In this 
volume the science of heat is treated in a comprehensive 
manner, both in its experimental and theoretical aspects. The 
whole subject has been kept in view rather than the require- 
ments of a particular examination, and the method of exposition 
is such that the general reader will be interested as well as the 
specialist. x z 

THE number of Annuario publicado pelo Observatorio do Rio 
de Janeiro, which we have recently received, is the ninth that 
has been published, and is fo? the year 1893. In qddition to 
various ephemerides and astronomjcal data, the volume contains 
some useffif metereological tables with data relating to the 
cfimatofogy and physics of the globe, tables for calculating 
altitudes from barometric observations, vapour tension, and 
several, othefs for the use of physicists and those engaged in 
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chemistry. The fifth and concluding partegives the latitude 
and longtitude of the chi plads in Brazil, with thee heights’ 
in metres of the chief cities above the sea-level, terminating 
with a brief sketclof the climate of Brazil in general. The 
tables seem all to have been carefully constructed and brought 
up to date. > l ' l . 


A HISTORY OF SCANDINAVIAN FISHES,” by B. Fries, C. 
U. Ekström, and C. Sundevall, with coloured plates by W. von 
Wright, nade its first appearance in 1836, and though it ‘was 
issued In an incomplete form, it gainedea wide reputation. As 
several unpublished paintings by v, Wright were preserved in the 
archives of the Royal Swedish Academy of Science, and the 
text of the Work could be brought up to date with comparatively 
slight alterations, Messrs. Sampson Low, Marston, and Co. 
have decided to issue a new edition. The work of revision ande 
enlargement has been entrusted to Prof. F. A. Smitt, the 
present occupier of SundeVall’s post at the Royal Zoological 
Museum. The former edition contained descriptions and figures 
of 64 species ; the new one will comprise about 220 Scandina- 
vian species, besides several forms from neighbouring parts, and 
of special interest to the Scandinavian faunist. ‘Thus the great 
majority of the fishes of Europe as well as of éhe Afctic piscine 
species will be represented in the work, and the new edition will 
be about four times as comprehensive as the former one. 

THE interesting di-nitro derivative of marsh gas, CH,(N Oa)a, 
has been isolated in the pure state by Dr. Paul Duden, in the 
chemical laboratory of the University of Jena. As might be ex- 
pected, it is a substance of little stability, and many of its 
metallic derivatives or salts, for the parent substance is endowed 
with acid properties, are dangerously explosive. The compound 
itself cannot be preserved, even in sealed tubes, for many 
hours, becoming converted into gaseous products of decomposi- 
tion, but its potassium salt, CHK(NO,),, i$ much more stable, 
and may be kept unchanged*for months, The preparation of 
the acid is best achieved from this potassium salt, by decompos- 
ing it at a low temperature with dilute sulphuric-acid. The 
potassium salt may be readily obtained by reducing the di- 
bromine ‘derivative of dinitromethane by means af an alkaline, 
solution of arsenious oxide. Lhe di-bromine derivative is a 
substance obtained by distilling tribromaniline with nitric*acid. 
It is added in small portions at a time to the strongly-cooled 
aqueous solution of the alkaline arsenite, in order to mitigate 
the violence of the reaction. After the completion of the 
change the potassium salt is deposited in ail bright yellow 
crystals, which by recrystallisation from hot water yield the salt 
in perfectly pure large monoclinic prisms. The aqueous solu- 
tion of these crystals is neutral to litmus, the strong acid bejng 
neutralised by the introduction of one atom of potassium. At 
a temperature near 205° the crystals detonate loudly, evolving & 
mixture-‘of nitrogen, nitric oxide, and carbon dioxide. Concen- 
frated acids violently decompose the crystals with evolution of 
red nitrou¢ fumes, but if they are suspended in iced water, and 
a layer of ether is spread over the surface, they are quietly acted 
upon by dilute sulphuric acid with liberation, of éree dinitro- 
methane, as abovementioned. The latter substance is dissolved by 
the ether, and the dried ethereal solution yields it after evapora- 
tion of the ether as a yellowi§h liquid of peculiar acid odour, 
and which soon begins to effervesce, owing to the elimination of. 
products of degompo8ition. The*free compound may be pre- 
served much longer in ethereal or benzene solution. The silver 
salt, CHAg(NO,),, is the mogt remarkable of its saltg. It crystal- i 
lises in bright greéh tabular crystals, which aré extremely sensi- 
tive to light. Mere boiling of theiy aqueous solution is suf- 
cient to produce deposition of metallic silver, Either upon 
warming or by contact with a drop of chydrochloric acid, thee 
crystals explode with great violence. „ Upon reduction of the 


icl solution of the potassium salt by sodjum amalgam, a curious 
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substance of the cdmposition GH.N,O is pr@duced, which ex- 
plodes btlow the temperature of boiligg water. An account of 
the Work is contributed to the current Berichte. 

i 6 


A®*NEW mode of preparing methylamine and ethylamine, 
based upon the reduction of the remarkable,ammoniacal com- 
pounds of formaldehyde and acetaldehyde, is described by 
MM. Trillat aad Fayollat in the current issue of the Bulletin 
de la Société Chimigue. When aqueous solutions of formal- 
dehyde and ammonia are mixed, a vigorous reaction occurs with 
considerable rise of temperature, and the evaporated liquid 
deposits hexagonal needles of the ammoniacal compound, the 
composition of which has been given by several ghemists as 
N,(CH,),. It is now shown that the reaction can be much 
gore simply explained in the light of the behaviour of the com- 
pound upon reduction, by accepting the simpler formula 
N,(CH,)3. By the direct union of*equal molecules of formal- 


dehyde and ammonia, the substance CH, : NH, methylene’ 


imide, is supposed to be produced, two mofécules of wkich 
then combine with another molecule of formaldehyde to pro- 

"a l vn :CH, | 
duce the eqmpound in question rae ee with elimina- 


2 t 
tiof of a molecule of water. This substance is rapidly broken 


up upon treatment with zine dust and hydrochloric acid, and 
subsequent addition of caustic alkali, with liberation of methyl- 
amine. It is probable that four atoms of hydrogen are taken 
up during the reduction, thus fully saturating the molecule and 
/NH ‘CH, i 


NNH ' CH, 
then becomes converted into formaldehyde and methylamine by 
assimilation of. water- during the saponification with alkali. In 
order to prepare methylamine it is unnecessary to isolate the 
ammoniacal compound ; formaldehyde and ammonia are simply 
mixed and immediately treated with zinc dust and dilute hydro- 
chloric acid. The liquid is then saturated with caustic alkali, 
and the methylamine, together with excess of ammonia, ex- 
pelled by a qirrent of steam and received in dilute hydrochloric 
acid. Upon evaporation.of the gcid solution, a mixture of sal- 
ammoniac and methylamine hydrochloride is left, and the latter 
may readily be extracted*by absolute alcohol. A second dis- 
tillation of the methylamine hydrochloride with caustic alkali 
yields pure methylamine. Iéthylamine may be similarly pre- 
pared by reduction and saponification of the well-known com- 
pound of acetaldehyde and ammonia. 


forming the compound CH, ; this latter substance 


THE additions to the Zoological Society’s Gardens during 
the past week include a Himalayan Monkey (Macacus assa- 
mensis, $) from Sikhim, presented by Capt. Edmund A. 

rubbe ; a Bonnet Monkey (Macacus sinicus, 2) from India, 
presented by the Rev, Thomas Rickards; two Japanese 
Pheasants (Phastanus versicolor, 8 2) from Japan, presented 
by Mr. W. Rudge Rootes ; two Spanish Terrapins (Clemmys 
leprosa) from Melilla, North Africa, presented by Mr. 
Bennet Burleiglf; a Dwarf Chameleon (Chamaeleon pumi- 
lus) from South Africa, presented by Mr. E. Wingate ; five 
Gigantic Salamanders (Megalabatgachus maximus) from Japan, 
deposited ; a Cuvier’s Podargis (fodargus cuvieri) from 


Australia, purchased. + e x 





© OUR ASTRONOMICAL CQLUMN. 


REPORT OF THE WOLSÍÎNGHAM OBSERVATORY, —The Rev. 

T. E. Espin is to be confratulated upon the large amount of 
gpod work he is cærying on at the Wolsingham Observatory. 
” The system he adopts” Sf sending out circularseannouncing any 
ew or strange phenomenon observed by him, is one that could 
be followed with advgntage in many other observatories,*for 
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astronomer$ thus have their attention drawn to interesting 
objects that they might otherw@se have overlooked. We beve 
noted the contents of these circulars from time to time, and the 
report that has just been issued sums up the vork done in 1893- 
weeps for stars wish gemarkable spectra were made on fifty- 
three nights during the year. The total nufnber of stars detected 
was 578, of which ai 
Chart. A thorough &amination®was madé of the Red Region 
in Cygnus, and several new objects detected. Many nebulous 
objects were also met with, fifteen of which are not contained 
in the New General Catalogue. »The Compton 8-inch photo- 
graphic telescope was used during the year for photographing 
stars suspected of variation. ‘Phe variability of four stars wag 
confirmed, and three new variables were detected. Mr. Espin 
points out that it is much to be desired that the Compton instru- 
ment should be mounted separately, so that the large telescope 
could be devoted exclusively to spectroscopic work. During the 
latter part of the’ year .photographic worl was almost entirely; 
discontinued, on account of the necessity of using the large 
telescope for spectroscopic observations. Early in last year the 
Observatory sustained a severe loss in the sudden death of Miss. 
Brook, who equipped the Observatory with meteorological 
instruments, and generously defrayed all the incidental expenses. 
We hope a new benefactor will soon spring up and supply the 
much-needed mounting for the potographic telescope. 


ANOMALOUS APPEARANCE OF JUPITER’S FIRST SATELLITE. 
——It will be remembered that in September 1890, Profs, Burn- 
ham and Barnard saw the first satellite of Jupiter, with ghe 12- 
inch telescope of the Lick Observatory, crossing the disc of the: 
planet as a small dark double spot like a close double star (Astr. 
Nach. No. 2995). Various suggestions were made to account 
for this anamalous appearance, and it was even supposed for a 
time that the satellite was actually duplex. The explanation 
that found greatest favour in the eyes of astronomers, however, 
was that there was a permanent bright belt around the satellite, 


approximately parallel to Jupiter’s belts, while the poles of thiẹ "e - 


“ Galilean star” are of a dusky hue. A repetition of the 
phenomenon was observed by Prof. Barnard, on September 25 of 
last year, with the 36-inch Lick telescope (4s¢r. Nach. No. 
3206). The observations show that beyond doubt the second ex- 
planation is the true one. The satellite apparently rotates on an 
axis nearly perpendicular to the plane of its orbit, When it is 
over a portion of the Jovian disc as dark as its own polar regions,. 
it appears more or less elongated, and parallel to the belts- of 
Jupiter. But when it is projected on a brighter region it appears. 
double, with the components in a line nearly’vertical to Jupiter’s 
equatdt, the dusky pola regions alone being visible. The 
smaller size of the southern component is very probably a 


perspective effect produced by a tt towards Jupiter of the 
satellite’s south pole. e 


è © 
ASTRONOMY AND ASTRO-PHysics,—The January number 
of Astronomy and Astro-Physics maintains the high reputation 
of that journal. Prof. W. H, Pickering describes a number of 
different telescope mountings in use in England and France, 
and @ompares them with some of those employed oa the other 
side of the Atlantic. The history and work of*the National 
Argentine Observatory forms the sebject of a paper by Mr. 
J. M. Thorne, the directer., The immense number of observ- 


were found jo be new to Argelander’s. 


ations made in that Observatory testifies to the zeal of the. 


astronomers as well as to the generally cloudless sky of 
Cordoba, Prof. S. W. Burnham ‘gives a descriptive list of so- 
called double stars, of which the change of position is the result 
of proper motion. An important paper is contributed by 
Prof. F. H. Bigelow on the polar radiation from the sun, and: 
its influence in forming the high and low atmospheric pressures. 
of the United States. Prof. E. C. Pickering gives a brief 
account of the new star that appeared in the constellation 
Norma last summer, and was discovered by Mrs. Fleming on 
October 26, wifile examining a photograph of the spectra of 
the stars in its vicinity. An excellent plate accompanies the 
account, showing that the spectra of Nova Aurigæ and Nova: 
Normee were exactly alike, line for line. Among other articles. 
of intere is one on Prof: Langley’s recent progress in bolo- 


meter work at the Smithsonian Astro-Physical Observatory,. 


and another on the object-glass grating, by Mr. E.eE. Jewell. 
In the latter paper it is proposed to construct a photegraphic 
object-glass grating for use instead of the @bject-glass prism in. 
obtaining photographs of stellar spectra. The plap suggested is. 
to photograph a series of images of a long narrow slit, This. 


+ 
e + 
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can be done by having a slit and photographic lens fixed and 
eplacif&g the sengitised plate upo& the carriage of a dividing 
engine, The plate is moved along with the carriage, and when 
it has been exposed t the slit a desired number of times it is 
developed and fixed, the result being a phosogeaphic grating. 


o 
55 e 
GEOGRAPHICAL NOTES. 


A TELEGRAM from Zanzibar,*dated January 16, states that 
over a hundred deserters from Mr. Astor Chanler’s expedition 
had reached the coast and repogted that he was left with only 
eighteen men at Daicho. It has alrgady been mentioned 
(NATURE, vol. xlix. p. 112) that the expedition was deprived 
of Lieutenant von HöhneFs services, by an accident. We trust 
that Mr. Chanler may be able to reorganise his expedition, and 
push into the unknown country on the borders of which he has 
been so long detained. 


THE Times correspondent at St. Petersburg states that Mr. 
F. G, Jackson, after testing his sledges and other appliances in the 
neighbourhood of the Yugor Strait, is re@urning to England via 
Lapland, and that he has not been in the Yalmal peninsula, 
The proposed North Polar expedition za Franz Josef Land, 
will be, if it starts, as is expecteg, this year, the fourth in the 
field.* The others are the private American txpedition under 
Mr. Peary, working from the north of Greenland ; the private 
Norwegian expedition of Mr. Ekroll, which left the north coast 
of Spitzhergen in summer, relying ona new convertible sledge- 
boat ; and Dr. Nansen’s expedition, drifting northward from the 
neighbourhood of the New Siberian Islands, 


THE death is announced, on January 20, of General SirC. P. 
Beauchamp Walker, the Foreign Secretary of the Royal Geo- 
graphical: Society. 


THE memory of Prince Henry the Navigator, to whose per- 
-<esistent efforts the modern revival of oceanic exploration was 
mainly due, is to be honoured by the celebration of the 5ooth 
anniversary of his birth, in®March, with great festivities at 
Oporto. The proceedings will to a certain extent resemble the 
Columbus celebration recently held in Spain. The event they are 
to commemorate was even more important, since the Portuguese 
explorers, as a direct cofisequence of the encouragement of the 
half-English prince, discovered the ocean-road to India, and 
incidentally the coast of South America also, independently of 
the Spanish. voyagers who followed in Columbus’ track. 


SEVERAL recent experiments on oceanic currents by means of 
floats have been noticed in the newspapers within the last*fort- 
might. Mr.J. E. Muddock gtates in the Zmes that a corked 
soda-water bottle containing an addressed slip of paper which 
was throwngoverbo&rd by him off the entrance to the Strait of 
Belleisle, on July 12, 1892, was picked up on "November 28, 
1893, on the Norwegian coast near Kvarno, in latitude 61°, 4! 
N. The bottle was launched farther north than any of those 
placed in the water by the Prince of Monaco, but there is no 
clue to its course heyond that of the time elapsing before it gvas 
found, 485 days. Mr. Muddock assumes that the drift was 4000 
miles, but the direct distancg by sea is only 2500 miles, although 
it is probable that the bottle drifted south in the Labrador 
current before turning north-eastward with the Gulf Stream. 
Mr. Ballingall, of Largo, writes to the Scotsman that he launched 
a_cork-covered bottle at Largo, on the Firth of Forth, on 
November 22, which was picked up at Akre, on the Norwegian 
coast (lat. 59° 19’), 460 miles distant, on December 29. Being 
only thirty-seven days in the water, the bottle must have drifted 
at the rate of not less than twelve miles a day. The bottle pro- 
bably floated high and was helped by westerly winds; but in 
any case the rate of movement is rapid, and if the direction of 
the current was that usually assumed, first southward, then 


east, and finally north, the velocity is very remar@able. 
+ 





e EARTH MQVEMENTS. 


E VERY year, every day, and pogsibly every hour, the physi- 

cist angl* observer of nature discovers something which 
attgacts aatention, causes wonder, and affords material for dis- 
cussion Atone moment we are invited to see solidified air, 
at another to listen to telephonic messages that are being trans- 
mitted without" a wire, or to pause with astonishment before a 
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pen which is produding a fac-similg of the writing, the sketches, 
and the erasures of a persongwho may be in a distant citys Not ® 
a day passes without a new creation or discovery, and novelties 
for our edification and instructign are brought to our notice at 
the meetings of societies and conventions which from time®to 
time are held in various parts of the world. At the last meeting 
of the British Associ€tion, held in Nottingham, the atteftion of 
members was called to the reports of two committees summaris- ' 
ing a series of facts which seem destined to open å new field in 
the sciencé*wh€ch treats of movements in the crust of our earth. 
For thirteen years one of these committees has devoted its 
attention to the volcanic and seismic pherfomena of Japan, with 
the result that our knowledge of these subjects has been con- 
siderably extended. Now we observe that earthquakes, which 
are referred o as catastrophes in the .processes of mountain 
formation and the elevation or depression along our coast-lines, 
are spoken of as ‘‘ vulgar disturbances ” which intgrfere with 
the observation of certain earth movements which are probably 
as common to England as theyare to Japan, 

Earthquake observations, although still capable of yielding 
much that is new, are for the present relegated to a subordinate 
position, while théStudy of a tide-like movement of the surface 
of our carth, which has been observed in Germany and Japan, 
earth tremors, and a variety of other movements, which we 
are assured are continually happening beneath our feet, are to take 
their place. Only in a few countries do earthquakes otcur with 
sufficient frequency to make them worthy of serious attentiog 
The new movements to which we are introduced are occurring 
at all times and in all countries. and we are asked to picture 
our continents as surfaces with a configuration that is always 
changing. We are told that every twenty-four hours the ground 
on which we live is gently tilted, so that the buildings in our 
cities, and the tall chimneys in our manufacturing towns, are 
slightly inclined like stalks of corn bent over by a steady breeze. 
The greatest tilting takes place during the night ; in the morning 
all return to the vertical. 

Why such a movement should exist, we are not told. All that 
we hear, is that it is too large fora terrain tide produced by lunar 
attraction. In Japan it appears possible thaé it mày prove to 
be a concertina-like opening and shutting of the crumpled 
strata forming a range of mountains. To determine whether 
this intermittent puckering of strata, which would mean a daily 
increase and decrease in the height of mountains, explains the 
variability in the level of districts where observations have been 
made, is a matter for future investigation. 

A probiem which suggests itself in connection with this novel 
work will be to determine the fimiting change in inclination, 
which we will assume means rock-bending, {hat culminates in 
sudden fracture and a jar, causing an earthquake, 

Earthquake prophets up to the present appear to have lived 
upon the reputation of a few correcteguesses, the non-occurrence 
of which would have been contrary to the laws of chance. As ob- 
servation has shown us that a very large proportion of our earth- 
quakes, like those which occur in the Himalayas and the Alp§, 
and even those which occur in volcanic Japan, are produced by 
faulting or sudden breakages in crumpling strata, rather than b 
explosions at volcanic foci, it would seem that a study of th 
bending which leads to fracture would be a legitimate method | 
to approach the vexed question of earthquake prediction. 

{nother class of movements to which our attention is called 
are our old acquaintances, the microseismic or tremor storms, 
which are n8w defined as long flat waves which give to the 
surface of our earth a movement not unlike the swell weso often 
see upon an ocean. Such disturbances are particularly notice- 
able whenever a district is crossed by a steep bérometrical 
gradient. Itis not unlikely that these movements, which are 
appreciable at considerable depths, have an effect upon the 
escape of fire-damp at our colliefies, that they mayeinfluence the 
accuracy of delicate weighing operations—as, for example, 
during the determinatien of standasd weights—that they may 
interfere with “ravitational observations, and that they 
are a neglected source of error in certain classes of astro? 
nomical work. Our attention is next directed to the bending 
effect produced in ctrtain districts by the rise*and fall ofthe 
barometer, certain areas under varidtions in atmospheric pres- 
sure behaving as if they were the ®acuum chambers of an 
aneroid, e 

Thenthereare the earthquakes of compaeatively restful countrie& * 
like our own. A large fault, by which mountains are suddenlye 
low@red and va! leys compressed, takes place in a distant country 
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"like Japan. Nggr the origin of the dislocation the shaking 
+, brings down forests from the @ountain-sides, and the neighbour- 


ing dfstrict is devastated. As the®waves spread they become | 


le€s and less violent until, after radiating a few hundred miles, 
they are no longer appreciable to our s@nses. But the earth-¢ 
qviake has not ended. As long, flat, easy undulations it con- : 
tinues on untilit has spread over the wholgsurface of our globe. 
The waves passing under Asia and Europe reach England first, | 
while those crossing the meridian of our Antipodes and North ` 
America arrive somewhat later. At Potsdam, Wilhelmshaven, 
and in Japan, waves of this order have often been récorded, but ' 
for the rest of the wqld they are thus far unrecognised. Great 
cities like London and New York are often rocked gently to 
and fro; but these world-wide movements, which may be 
utilised in connection with the determination of physical con- 
stants relating to the rigidity of our planet’s crust? because they 
are So gentle, have escaped attention. 

è That the earth is breathing, that the tall buildings upon its 
surface are continually being moved to and fro, like the 
masts of ships upon an ocean, a, at present facts which have 
received but little recognition. Spasmodic movements which 
ruin cities attract attention for the moment, but when the dead 
are buried, and the survivors have rebuilt their homesg all is 
soon forgotten. It seems desirable that more should be done 
to advance our knowledge of the exact nature of all earth-move- 
ments, hy establishing seismological observatories, or at least 
preventing tho%e in existence from sinking to decay. 

'a J. MILNE. 





THE CLIMATIC AND NATIONAL-ECONOMIC 
INFLUENCE OF FORESTS. 
: [T is to German scientifc men that we owe the first steps taken 
in order to ascertain data concerning the actual climatic 
effects of forests. Since then, however, most civilised countries, 
except Britain, have been actively engaged in the collection of 
accurate data concerning this very important subject. So far as 
those data have yet been collated and compared they lead to 
the following results. 

It was not unt#l the year 1867 that exact scientific observa- 
vations were undertaken on an =xtensive scale to determine the 
actual influence which forests have in modifying the temperature 
of the air and of the soil within their own areas and_ over the sur- 
rounding tracts of country, and the first results were published in 
Ebermayer’s celebrated work, Die piysthalischen Einwirkungen 
des Waldegauf Lufte und Boden, 1873. 

1. As regards Atmospheric Tgmperature.—-T he average results 
of observations made during ten years (1876-85) throughout 
nearly the whole of dJzermany, and in parts of France and 
Switzerland, in different kinds of forest, at heights above the 
sea-level varying from ro to 3000 feet, and at latitudes varying 
from 474° to 551°, prove cdnclusively that in general the annual 
average temperature within forests growing in closed canopy is: 

ower than in the open, although the crowns of the trees are on. 
the whole a little warmer in winter. The difference is greatest: 
in summer, least in winter, and about midway between these, 
extremes in spring and autumn; the mean annual difference, | 


however, seldom amounts to over 1° Fahr, near the ground, and ` 
3 


is scarcely $° in the crowns. The prevention of insolation of, 
the soil during the long hot days of summer, and the rapid! 
transpiration taking place through the foliage, exert a greater | 
influence on the atmospheric temperature than can be ascribed | 
to shelter from wind and to decrease of nocturnal radiation. | 


ponams 


The observations recorded prove (I) that the variations: 


between fhe temperatures of the trees themselves and the air in! 
the open exceed those between the woodland air and the latter 


except during winter, (2) that they are largest during the moste 


active period of vegetation in, summer, and (3) that they are: 
greater in spring, when the ¢irculation of sap begins, than, 
during the autumn months, when vitality becomes sluggish and 
dormant. : d e 
. In the crown of the trees, where insolation by day and’ 
‘radiation by night make their full influence felt, the difference, 
inthe daily avgrage over the wifole year is less than it is near. 
the ground. In winter it averages little either above or below. 
‘o°, and in summer usualJy about the half of the reading at 5 ft. 
above the ground. 
e Observations Made in Southern Germany establish the fact 
that in the forests if is cooler during the *day and warmer 
° during the night than @ the open. 
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| of air are induced 
which follow the same law as obtains in regard to land and sea 
breezes. | 
forest sets outwards to take the place of the heated air ascending 


in the open ; at night the cugent sets in from the open, cooled 
by radiation, towards the forest. 





e ® +. 
During the night the trees interfere. with the radiation of 


heat, and in the day-time ghe shade afforded by the qowng 
keeps the air from being rapidly warmed b¥ the sun’s rays. 
| These influénces are naturally strongest during spring, summer, 


and autumn, when foliage is most abundant, whilst in winter 
the coniferous 


deciduous forests. 


rests with evergreen foliage are milder than 


Owing to these differences in tefhperature, beneficial currents 
etween the forests and the open country, 


During the day the cooler and moister air of the 


The statistics, upon which these deductions are based, prove 


that the immediate action of forests is to modify the daily 
maxima and minima of atmospheric temperature, whence 
it may be deduced that a comparison of the absolute ex- 
tremes of temperature during the year must exhibit definitely 
the sum total of the influence exerted by forests on the 
temperature of the atmosphere. 


extremes of temperatg@re, which are bad alike for man and 


This modification of the 


beast, #nd also for agricultural operations, is of immense 


importance from a national-economic point of view, since many 
places that were once fertile 


ye now little better than barren 
wastes in consequence of the reckless denudation of foreste 
In registering the data, however, it was observed that the 


geographtcal position, and the exposure of the forests to winds, 
exerted a certain amount of modifying infiflence in lessening 


the differences, and there are reasons to believe that towards the 
crown the forest temperature in winter is considerably 
higher than down nearer the ground. It was found, too, 
that certain forest trees exerted greater influence than 
others in consequence of the density of their foliage; 
for beech forests in summer exert, through their dense foliage 
and complete canopy, a considerably greater influence in 


diminishing the extremes of temperature than forests of sprugesam»= 


or Scots pine, although after defoliation their influence is merely 
similar to that of the pine forest,*and only half so great as that 
of the more densely foliaged spruce. j 


2, As regards Sotl-Temperature.—The influence exerted on 


the soil temperature by forests growing in close“canopy is of ` 


considerable importance, especially With regard to the soil- 
moisture. The observations made concerning this point seem 
to make it clear that thg mean annual temperature of the soil 
in the forest is at all the above depths of observation cooler 
than in the open, and that the differ€nces are greatest in 
summer, about the meat in spring and autumn, and very small 
in winter. In countries with warm summers this reduction o 
the soil-temperature over large ar@as by means of forest growt 
has a decidedly beneficial result. Accorging to observations 
made in Wiirtemberg, the difference between th® maxima of 
soil-temperature in forests and in the open can extend so far as 
up to 14° Fahr. , 

It was also found that the daily differences in soil-temperature 
varied according to the season of the year, but that throughout 
nefrly the whole year the upper layers of soil in the open were 
warmer in the afternoon than in the forenoon, whereas in the 
forest the variations were inconsid&able, 

As with regard to th€ atmospheric temperature, the influence 
of the forest trees in equalising the soil-temperature throughout 
the year is greatest in the case of trees whose foliage is densest, 
spruce heading the list. 7 

3. As regards the Degree of Atmospheric Humidity.—Qb- 
servations recorded throughout Central Germany show that as 


regards the absolute humidity of the air forests have no ap- 


preciable climatic effect, for the annual averages shewed merely 
slight traces of differences at 5 feet above the soil. 

The differences between the relative humidity of the air in forests 
and in the ofgn are, as might be expected, greatest in summer, 
altuough very different results as regard variations are obtained 
with changes of altitude and of other physical conditions. 

The results of the various series of observations, corrected so 
as to eliminate, so far as pogsible, local differefices due to 
altitudesand other physical dissimilarities in the various meteoro- 


‘logical stations, show that éhe mean annual relative humidity of 


woodland air is from 3% to 10 per cent. greater thah that of air 
in the open, but that the difference varies greatly actordin® to 


‘the season of the year, being greatest in*summer and autumn, 


and least in winter and spring. They shows too, that large 
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areas covered with spruce will be moister, as well as cooler, 
than those under woods of less densely foliaged species of trees. 
In Bavaria it was found that in summer, in consequence of the 
density of the foliage in beech forests during the most active 
period of growth, the difference even amounted to 13°6 per cent. 
of saturation over the relative humidity ip te open. h 

4. As regards the Precipitation of Aqueous? Vapour, —It has 
been shown above, not only that the atmosphere within the 
forest is cooler than fn the Opet, but alsogihat the temperature 
of the trees themselves is lower, especially in summer, than the 
air surrounding them ; hence, when a current of air is wafted 
from the open into the fores, and comes in contact with the 
cooler trees, its temperature is reduced, and it is brought nearer 
tę the point of saturation, ze. ¢ts relative humidity increases. 


But if this air was already in the open at, or near, the point of 


saturation, then the effect of the cooling process is that a certain 
amount of surplus moisture beyond the aqueous vapour that 
can be held by the air up to a point of saturation at its reduced 
temperature must bereleased and precipitated in the form of, 
dew. Woodlands, therefore, act as condensers of atmospheric 
moisture, and decrease the absolute humidity of the air whilst 
increasing its relative humidity ; and in addition to this, they 
increase the humidity of the air by transiration from the leaves, 
whilst the sap is being rendered available for structural pur- 
poses, and the work of assimilation is proceeding. 

Endeavours have been madeto establish, by means of careful 
obstrvations, the effect of forests in regard tò the precipitation 
of aqueous vapour in the form of dew or rain, but the results 
are often of so cgnflicting a nature that, up till the present, safe 
deductions cannot be drawn. In order to compare observa- 
tions made in the forests with those made at the usual meteoro- 
logical stations in the open, a correction would in each case be 
necessary to reduce the localities to the same sea-level, as air 
cools in rising and increases in relative humidity, ze. it 
approaches the point at which it must precipitate some of the 
aqueous vapour held by it. Hence rainfall generally increases 
with the height of a locality above the sea-level, although no 
direct proportional increase can be proved. It fluctuates with 
the geographical position and the varying physical conditions 
of each point of observation, whilst variations in the direction 
of the moist winds of the locality also militate against the 
colleation af reliable data for comparison with readings made 
in other localities. n ' 

The mean of the readings at 192 points of observation in 
Germany, corrected as carefully as possible with reference to 
these causes of difference, do not seem capable of giving any 
more: exact inference than the general statement, that at high 
altitudes large extents of forest may considerably increase the 
local rainfall. As regards the quantity of rainfall and Snow- 
- @ fall which is intercepted in ra by the leaves, branches, and 

stems of the trees, the observations,made in Switzerland, 


Prussia, agd -Bav@ria show that nearly one-fourth of all the | 


precipitations of aqueous vapour is interceptdd by the forest 
trees, and is given off again by evaporation, or is gradually 
conducted down the stems to the soil, In lofty forest-clad 
,regions the mechanical action of the rains on the surface-soil 
is thus very much modified. ° 
By means ef their lower temperature, their greater relative 
humidity,.and the mechapical obstruction they offer to the 
movements of currents of air, extensive forests act decidedly as 
„condensers of the aqueous vapour contained in the atmosphere, 
and their influence in this respect is more marked at high 
altitudes and in mountainous,districts than on plains or near 
the sea-coast, where other physical factors come into competi- 
tion with and modify it. Further data are still requisite to 
enable us to determine with anything like certainty that forests 
directly cause increase of precipitations irrespective of such 
local consitlerations as the ruling direction of winds and pecu- 
liarities of situation ; the generally accepted dictum is, however, 
that in the vicinity of extensive forests the rainfall is greater than 
at other localities under otherwise similar physi@il conditions, 
In portions of the Russian Steppes, planted up nearfy 50 
years ago, the inhabitants assert that the summer rainfall has 
considerably increased, and that the danger to crops from 
drought is*not so great as formerly, whilst the villages. are also 
protected by the forest from the violence of the winter storms. 
In summarising and criticising’ this point Prof. Endres of 
Kgrlsruhg remarks as follows? :— 
_tConrad, Elster, Lexis, and Loening’s “‘ Handworterbuch der Staats- 
wissengchaften,”’ 1892, vol. iii, page 608. f 


NO, 1265, VOL. 49] 


t The data furnished from tropical countries mus® be aceepted 
with the greatest cgution, and in any case they afford no con- 
clusive deductions for Eyrope®h circumstances. 
reports from India (Meteorological Journal, 1888) that in, an 
area of 61,000 square miles, which was formerly denuded of 
woodlands, but has been pl&ted up again from 1875, ethe 
rainfall has increased 12 percent. since then. But H. @annet 
( Weather, vol. v.) errives at exactly the opposite cogclusions 
for America, as his observations in the prairie region and in 
Ohio go to prove that the re-wooding of a tract exerts no per- 
ceptible difference on the amount of the aqueous precipitations, 
Lendenfeld also tries to prove that the clearance of woodlands 
in Australia has resulted in a better climmte and an increase in 
rainfall, as the soil under eucalyptus remains hard as stone 
and inabsorptive, whilst it is rendered lighter and more porous 
by grass. ( @etermann’s Geog. Mittheilungen, vol xxxiv, ).” 

5. As regards Evaporation of Sotl-Moisture.—The low tem- 
perature and the high relative humidity of the atmosphere in 


forests are unfavourable to rapid evaporation, Which is still ə 
' further reduced by the protection afforded to the soil against direct 


insolation and the action of wifids, From observations extending 
over 10 years (1876-85) in various parts of Germany and Austria, 
the following rebstion is shown between evaporation in the 
forests and in the open in the vicinity of the forests: the differ- 
ences would probably be greater if comparisons had been made 
with places in the open that were far removed from the modify- 
ing influence of the woodlands :— å a 





Water evaporated. 
e 


The practical import- 


20*9 inches ut im 
ance of this will be 


In the open ; ; 





In the forest . . 95 a» 
seen, when it is re- 
collected sore oe 
: , mineral food in the 
goe r gn 11'4 inches soil can be taken 
up by the rootlets 
only inthe form of 
dead. i Soluble salts, 
Evaporation in forest e 
expressed in per- i 
centage ofthat in 46 per cent. 
the open ; 





It was also found that the amount of evaporatio& depended 
on the class of forest, thus:— ¢ 


e Perdtntage of Water. 
> meine e 


Species of Woodland. Evaporated in Remaining i 
e the Forest. the Soil. 
Beech ya 40 °° 60. 
Spruce Sen 45 55 
Scots pine... dis site 42 58 o 
Clearing for reproduction go 10 


In these statistics no account has been taken of the quantit 
of water given to the air by transpiration through the leaves ; 
but this is not of essential importance, as such supplies of, 
moisture are drawn by trees, except during the earliest stages 
of growth, from the deeper layers of soil and subsoil not -im- 
mediately and directly affected by the aqueous precipitations 
on the surff&ce. This may be less true of spruce than of other 
trees. 

The action of forests, therefore, is to retain in the soil a 
large proportion of the rainfall or of the moist&re arising from 
the melting of snows, which, by percolation to the lower layers 
and the subsoil, tends to feed the streams perennially, and to 
maintain a constant supply of ’moisture, without which trees 
could not derive their requisite food-supplies from the soil. 

The nature of the sail-covering below the forest trees exerts 
alsoconsiderable‘nfluence on the amount of moisture evaporated. 
From experiments conducted during five years in Bavaria it wds 
found that a good layer of faléen leaves, and of Aumes or vege- 
table mould formed by their decay, is a powerful factor ; it 
diminishes the evaporation by more fhan half, or reduces it to 
less than one quarter of that in th® open, and thus adds 


very considerably to the surplus amount of me@isture retained in . 
= 


the soil. 


6, As regards the Feeding of Streamsgnd the Protection of thee 
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Joil.*F rom*the above data%t seems evident that the effect of 
extensive forests, there especially of those siated at high alti- 

” tudes, is, by cooling the air an redycing its capacity for retain- 
ing aqueous vapour, to increase the precipitations. Whilst these 
precipitations are taking place the crowns of the trees intercept 
a lage proportion of the total, afd by breaking the violence of 
the raihfall protect the soil from the danger of being washed 
away during heavy storms. By the decon¥position of fallen 
leaves and twigs a strongly hygroscopic soil-covering is formed, 
capable of infbibing and retaining moisture with sponge-like 
capacity. Rapid evaporation of the soil-moisture igcognteracted 
through the protection afforded by the foliage against direct 
insolation during the Gay, and by the mechanical hindrance 
offered to currents of wind. The crown of foliage likewise 
prevents the soil cooling rapidly at night by radiation. The 
hotter the summer, the more marked are these bengficial effects 
of the woodlands. 

When, therefore, large tracts of country are denuded of 
*timber, increase of temperature during the days of summer, 
rapid radiation of soil-warmth by night, diminished precipita- 
tions (especially in the spring an@. summer), and unchecked 
evaporation of moisture, due to complete insolation of the 
soil by day and absence of any protection €rom winds, must 
be the inevitable consequences. Examples of such actuaf re- 
sults can be pointed out in many parts of continental Europe, 
in Western Asia, and throughout India. In Great Britain and 
Ireland tht effeets of the wholesale clearance of woodlands have 
ngoi been so marked, in consequence of the favourable influences 
exerted on our climate by the Gulf Stream, 

In localities gaving no protective woodlands heavy rains wash 
away the surface-soil, torrents and freshets rush down the water- 
courses with great violence, laden with detritus and discoloured 
with the soil held in mechanical solution, whilst streams and 
rivers often overflow their banks in consequence, devastating 
large areas of low-lying tracts under cultivation. Forests, on the 
other hand, tend to break the violence of the rainfall, and retain 
for the time being about one-fourth of the total amount on the 
foliage and branches ; the roots of the trees and of the under- 
growth help to bind the soil firmly; the rainfall is retained by 
the vegetable mould and by the spongy growth usually found on 
the surface-soil, and thence gradyally percolates to the deeper 
layers, where it is held in reserve, to be finally parted with in 
being utilised for the feeding of perennial streams having their 
sources on the wooded slopes. 

Thus arose in the Alpine districts of Southern Europe the 
necessity for maintaining dax-forests as a protection against 
landslips, #valanches, &c., and legal measures were early 
adopted for safeguarding them@in order to protect the lower 
tracfs from erosion of the soil when sodden with rainfall or melted 
snow. i M 

4. As regards General Hygienic Effect on the Atmosphere. — 
It is well known that on the one hand when large tracts of 
forest are cleared for cultivation, especially in tropical and sub- 
tropical countries, fever and ague are frequently the consequence, 
amd on the other that the planting up of notorious fever dis- 
tricts, such as the Campagna di Roma, the Tuscan marshes, and 
the Russian Steppes, has decidedly diminished the insalubrity of 
tifese localities. But the causes are very probably rather due to 


the degree of direct insolation of the soil, freely afforded in the- 


‘one case, and counteracted in the other, than to any hygienic 
property inherent in tree-growth. In the latter case, too, stag- 
nating surplus of soil-moisture may have been got rid of by 
transpiration through the foliage, and this would of,itself go far 
towards removing causes of insalubrity, and improving the 
climate. 

It is gen@rally accepted that ozone kills miasma in the air, and 
purifies it—at any rate impure air contains little or no ozone ; 
the proportion nf ozone is therefore usually, taken as the measure 
of atmospherje quality. The belief that the woodland air is, 
like sea air, very rich in ozone thas not yet been satisfactorily 
proved, Experiments in Bavaria showed that in the forests the 
percentage of ozone, though greater than that im the vicinity of 
tewns, was slightly less than in the open'in the vicinity of forests, 
and that there was no perceptible difference in this respect 
between cSnifexous and deciduous forests. ¢ 

. The woodland air was f@und to contain most ozone in winter, 
which shows that its pyoduction could not be due to any 
chemical action of the foliage, for there are no leaves on decidu- 

e Sus trees at that seas@ng whilst conifers transpire merely, and do 
enot assimilate. Jt also indicates that the excess is probably due 
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to the comparative fr&dom of air in the fosest frêmfhe smoke, 
carbonic agid, and many other impurities with which air in the 
vicinity of towns is contaminated and defiled, and to the with- 
drawal of enormous supplied of oxygen from the air Which 
takes place forthe support of animal life at all populous centres. 
Thus whilst in general the quantity of C&rbonic acid in the 
®t mosphere is som@w8at under four volumes in 10,000, that is 
the normal amount in, London air ; but in thick fogs this pro- 
portion is frequently foudtea, and has beep known to be.more 
than trebled, or even fo exceed 14 volumes in*the city. _ 

Sunlight, however, has the power of decomposing carbonic 
acid in the presence of chloroph#ll, the green colouring matter 
contained in foliage, the carb&n being:absorbed by the plant 
for its growth, and the oxyggn set free. During darkness a 
«contrary action takes glace, oxygen being consumed by the 
foliage, and carbonic acid given off. As, however, particularly 
in the case of deciduous trees which are in leaf only from: April 
till October, the hours of light far exceed in number those: of 
darkness, the general hygienic effect of trees in cities and towns 
—apart from their invaluable esthetic influtnce—tends decidedly 
towards the purification of the atmosphere from excess of 
carbonic acid. 

Ozone again is an allagropic modification of oxygen obtainable 
by passin® a series of electrical discharges through it; hence 
it is more than probable that in forests in exposed localities, 


more especially those at high altitudes, where storms and elec- 


trical disturbances of the air Gre most frequent, a greater 
quantity of ozone must be generated in the atmosphere than in 
localities less subject to such powerful ozonising influences. 

Ebermayer, undoubtedly one of the greatest authorities on 
this subject, says? :— . 

‘< Inthe middle of the great ‘ozone-factory,’ which we must 
consider the forest to be, neither more oxygen nor less carbonic 
acid is offered to mankind for breathing than over large un- 
wooded areas.” 

At another part of the same article he also adds ? :— 

‘* From the hygienic standpoint it is worthy of notice that, 
according to my examinations, the air in and immediately above 
the crowns, then that in the immediate vicinity of the forest% 
has more ozone than that: in the ingerior of the forests, where a 
portion of the ozone is consumed by the decomposing foliage 
lying on the ground.” 

It appears, therefore, to be his matured opinione at ptesent 
that whilst more ozone is found in fowests than in the open 
—which the Austrian students of the subject deny, or at any 
rate are not yet prepared to admit without further observations 
and proofs—yet the decomposing matter covering the soil 
consumes the surplus, and often more tlan that, so that no 
difference can be established in favour ofthe forest air. In this 
withdrawal of ozone in excessive quantities from the air by 


decomposing vegetable matter, tle unhealthiness ‘of tropical® 


jungles, and the prevaléhce of malaria at all the lower elevations 
within the tropics usually covered by woodlands,~weem easily 
explainable. . 

According to Endres and to Fernow? it is claimed that 
forests tend to resist the spread of epidemics, and to offer 
a bar to the progress of diseases like cholera and yellow fever.. 

Regarding the Sanitary Influence of Forests, the,latter states 
(op. cii. p, 21) as his summary that ‘*(1) the clafmed influence’ 
of greater purity of the air due toegreater oxygen and ozone 
production does not seem to be significant ; (2) the protection 
against sun and wind, and consequent absence of extreme con- 
ditions, may be considered favourable ; (3) the soil connections 
of the torest are unfavourable to the production and existence of 
pathogenic microbes, especially those of the cholera and yellow 
fever, and the comparative absence of wind and dust, in which 
such microbes are carried in the air, may be considered as the 

* principal claim for the hygienic significance of the forest.” 

Fortunately there are not many infectious diseases the germs of 
which can be carried by water ; as yet only two are known with 
certainty, cholera and enteric fever. When outbreaks of these 
diseases occur 1n tropical countries, the infectious power of the 
germs is favoured by warmth and moisture ; moreover, when 
epidemic, these diseases usually break out in.thickly populated 
towns and similar localities, whgre it is impossiblegto submit 

© 
1 “ Hygienische Bedeutung de Waldluft und des Waldbodens” in vol. 


xiii. of * Forschungen auf dem Gebiete der Agricultur-Ph¥aik,” edited by 
Prof. Wollny, 1890, p. 429. 


2 OD. cit., p. 435. si ? 
3 ‘* Forest Influences,” p. 172, 1893. ° 
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the soil-moisture or the water-supply to the filtrating@action of 
è belts of woodland. 


e 
8. As regards the Agricultural Productive Capacity of Neigh- 
bouring Tracts, anti_the National-Economic Effect on the Soil 


generally,—From an agricultural standp ink, 2 dry season ig® 
e 


much preferable to a fow temperature a cessive rainfall, 
In the former case the crops, although tly may be somewhat 
scanty, are invariably of supertor quality’ A wet season may 
produce abundant crops, but they are generally of low quality. 

With regard to the influegce of forests on the aqueous 
precipitations throughout centsal Europe, Prof, Endres makes 
the following remarks} :— 

e the question whether wood@ands can influence the rainfall 
is one of the most important from a nafional-economic point o 
view. Even if this could be distinctly affirmed, the beneficial 
action of forests would only be established in the rarest cases, 
for throughout central Europe at present the number of too 
wet years exceeds thet of dry years. Jn districts where the 
rainfall is over 40 inches, any increase is undesirable.* For 
agriculture very dry years are on the whole less disastrous than 
extremely wet years. The precipitations of any district are 
influenced mainly by the position of th mountain ragges with 
reference to the cardinal points of the compass, by its elevation 
above sea-level, and its distance from the sea.” 

But, as the American invegtigations prove (idem. p. 13), 
‘no influencé upon the general climate which depends upon 
cosmic causes can in' reason be expected from a forest cover. 
Only local modi§cations of climatic conditidns may be antici- 
pated, hut these modifications, if they exist, are of great prac- 
tical value, for upon them rest success or failure in agricultural 
pursuits, and comfort or discomfort of life, within the given 
cosmic climate. The same condition must be insisted upon with 
reference to forest influences upon waterflow, which can exist 
only as local modifications of water conditions, which are 
due in the first place to climatic, geologic, and topographic 
conditions.” 


== » Even so early as in Roman times it was recognised that too 


great a clearance of woodland areas brought undesirable changes 
in the physical conditions of ‘Italy, and affected the welfare of 
the inhabitants. That the destruction of the ancient forests 
throughout Great Britain and Ireland, to such an extent that 
only 3°8 per cent of the total area can now be classified as 
woodlands (vide Parliamentary Report on ‘‘ Forestry,” dated 
August 5, 1887), was not followed by such disastrous climatic 
changes as were occasioned by simil&r causes throughout the 
Landes, Syria, Asia, Minor, Greece, Russia, and many parts of 
India, we owe entirely to our insular, position with its moist 
climate, and to the happy effects wrought by that portion of the 
eGulf Stream which reaches pur western and southern shores. 

Early in the present century, for example, the Agricultural 
Society of Yazseillts reported that in consequence of the reck- 
less destruction of the forests after the revolution of 1789 :— 

‘The winters are colder,the summers hotter, and the bene- 
ficial spring and autumn showers no longer fall; the Uveaune, 
lowing from east to west, rushes down in flood with the least 
rain, carrying away its banks and flooding the richest pastumge, 
while, for ning months of the year, its bed lies dry owing to the 
drying-up of the streams.” p 

To a similar cause also Prof. Gefigken (in Zhe Speaker of 
January 6, 1893) attributes the Russian famine of 1892 in the 
following terms :— 

t‘ We speak of the deficit gin the Russian Budget) of 1893 
as certain, and it is easy to show that it will be so. Zhe prin- 
cipal cause of the present dearth is the drought during the last 
Spring and carly summer, and this absence of rain is greatly 
due to the devastation of the forests. 
with timbe? was enormous, the woods belonging to the Crown, 
to the great landed proprietors, and to the village communities, 
But the means of transport were then so imperfect and costly 
that only in the neighbourhood of large rivers Wid the felling 
of timber pay. This changed with the construction of railways 


1 “ Hygienische Bedeutung der Waldluft und des Waldbodens” in vol. 
xiii. of “ Fomchungen auf dem Gebjgte der Agricultur-Physik,” edited by 
Prof. Woliny, 1890. p. 607, f e 

2 This is a point of very great importance with reference to the proposals 
of Mr, Munrg #@erguson, M.P. Thal dard Review for October 1892, 
Pp- 52x, 522), lor planting up the Highlands of Scotland, and Dr. Macgregor's 
thize ques@ions in the House on the same subject on November 13, December 
12, and December r9, 1893. For if there be already any tendency towards 
more rainfall during the summer months than is good for agricultural crops, 
an ee increase in the acreage of woodlands in such vicinities is not 
desirable. 
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and the abolition @f serfdom ; te former gave the possibility , 
of selling with profit, and ghe peasants abandoned thei” woods" 
to speculators for what they thought a good price, little thénk- 
ing of the future ; the larger proprietors followed their example ; 
the purchase money was spent in drink and luxurious living, 
and no one thought of replanting. Zoo late has the Govern- 
ment issued a law {Pr the protection of forests. Such a*devasta- 
tion going on for 20 years not only exhausts a source of wealth, 
but has also other bad consequences. When the Country is de- . 
prived of dts Wees, the earth is dried up and crumbles from the 
hills; the water coming down from heaven cannot be kept 
back as is the case with the woods, which act as a sponge, but 
rushes in torrents into the rivers and disappears in the sea, and 
the consequence is a gradual diminution of the fertility of the 
soil and the disappearing of numerous brooklets and small 
rivers, to help the larger ones show a low water-mark, which 
proves prejudicial to the navigation,” r 

This view is confirmed by the special correspondent of the 
Times (vide article ‘‘Through Famine-stricken Russia” in 
issue of April 18, 1892), wHo writes :— 

“I have now travelled over most of the famine-stricken 
provinces, and I H&ve been struck by the sameness of the picture. 
Everywhere reckless extravagance meets the eye, the forests 
have been cut away wantonly, the rivers are neglected, the 
climate is ruined.” ; 

Such also appears to have been the opinioneof Major Law, 
Commercial Attaché to the British Embassy at St. Petersbuxg, 
as expressed in his ‘* Report on Agriculture in the South-Eastern 
Provinces of European Russia,” commented og in a leading 
article of the Zimes of September 17, 1892, in the following 
words ;—~ 

“It is said that this gigantic natural tillage farm (z.¢. the 
‘ black-soil’ region) was formerly hedged in by belts of forest, 
which served the twofold purpose of sheltering it from the 
desert winds and of increasing the humidity of the climate. It 
is certain that these forests do not now exist, and that the 
black-soil country is often scourged by devastating blasts from 
the steppe, and not infrequently baked by prolonged droughts. 
The desert winds pile the snow in drifts into winter, Which become 
the source of destructive torrents {in the spring. In summer 
the same winds are so fierce and arid that in the space of a few 
hours they wither the corn as it stands, while, when they are 
laden with sands, they smite the soil itself with perpetual 
barrenness.” 

All writers, indeed, who have recently published views cn 
this subject, seem agreed as to the main causes of the recent 
Russian famine. ? - 

In order to obtain the full national-econoric benefits thaf are 
derivable from woodlands, the areas reserved as forests or 
planted up should be scattered over the face of the country as 
equally as possible. In all countries where the population is 
thin, and primeval forest is still to be fomd, measures 
with this end in view can easily be carried out without inflict- 
ing any apparent hardship on the existing community. But 
wherever danger from famine is apt to recur from time to time, 
it would at the same time seem to be worthy of consideration 
whether it would not be wise to expropriate tracts of the poorer 
and higher land hereand there, and plant them up on a well, 
considered scheme for the purpose of ameliorating the climatic 
conditions for man and beast in the future. 

be J. NISBET. 





SCIENTIFIC SERIALS, o 


American Journal of Science, January.—Researches in 
acoustics, No. 9, by Alfred M. Mayer. This paper deals with 
the law connecting the pitch of'a sound with the duration of its 
residual sensation, and -with the smallest consonant intervals 
among simple tones. l'he residual sound, z.e. the sound per- 
ceived by the ea® after the actual vibration has ceased, was in- 
vestigated by means of an apparatus consisting of a tuning-fork 
vibrating close to the openinggof a resonator. The nipple ofthe 
resonator was placed opposite a hearing-tube leading to the tar, 
and the sound was interrupted by a retating perforated disc inter- 
posed between the nipple and the opening of the tube. The 
discs, which were made of mahogany covered with cardboard, 
had several circles of holes, ard intescepted the sound very * 

l See alsothe article on ** The Penury of Rus ain the Edinburgh Review 


for January 1893 (pp. 17-19), which may be said to contain a summary of the 
best opinions on the matter. e. e 


mr bad e 


è upon the other constituents of the mastic. 


e Qptical Wave-Surfaces by Homogeneous Strain,” 
o ' 


sound became continuous, ranged from 0’0231 secs, in the case 
of Üt, frequency 128, to o’odhg secs. in the case of Uty 
frequency -1024. The smallest consonant intervals were de- 
termined by noticing when the beats coalewced into a smooth 
tone. The residual sensations deduced from these experiments 


_ were found to®be about one-third greater than those obtained by 


the former method.—Petroleum in its relationg to, asphaltic 
pavement, by S, F. Peckham. While it has been well known 
for years that bitumen@ occur in great variety, the selection of a 
proper material for softening the asphalt, to the exclusion of 
others less desirable or wholly unfit, appears to have escaped 
attention. A properly selected material should enter into 
chemical union with both the constituents of the bitumen in the 
asphalt, thereby increasing its adhesive and binding properties 
The proportion of 
bitumen tosand and other non-bituminous ingredients should be 
as I: 9, a larger amount of biturfen making the pavement too 
soft, and a smaller amount giving too little stability.—The age 
of the extra-moraine fringe in Eastern Pennawivania, by E. H. 
Williams, Junr. All observations tend to the conclusion*that 
there was but one ice age in Pennsylvania, and that ashort and 
recent one.—The internal work of the wind, by S. P. Langley 
(see Notes).—Rost-glacial seolian action in Southern New 
England, by J. B. Woodworth. This paper treats mainly of th 

action of blown sand in carving rocks and boulders. 3 


In the Botagical Gazette for November, 1893, we find a paper 
on the Food of green plants, by Mr. C. R. Barnes, in which he 
proposes the term pAoto-syntax for the process of formation of 
complex carbon compounds out of simple ones under the influ- 
ence of light.—Mr. H. L. Russell continues his account of the 
Bacterial flora of the Atlantic Ocean in the vicinity of Woods 
Holl, Massachusetts ; and Miss F. D. Bergen, her useful Record 
of popular American plant names. 


THE third and concluding part of vol. vi. of Cohn’s Beiträge 
eur Biologig der Pflanzen contains three important papers.— 
Dr. M. Scholtz déScribes the changes in position which take 
place in the flower-stalk of Cobæa scandens before and after 
flowering. It affords the first recorded instance of an organ with 
complicated anisotropy. During the development of the bud the 
flower-stalk exhibits strong negativegeotropism and positive helio- 
tropism. After the opening of the flower, which is strongly 
proterandrous, changes take place in the position of the stamens 
and style which bring the stigmg nearly into the position pre- 
viously occupied by the anthers. —Herr G. Karsten gives further 
details of the embwyology of Gnetum; the development of the 
male, of the imperfect female, and of the perfect female flowers 
being described in detail. In the perfect female flowers there 
are always at first several émbryo-sacs ; and in some species 
two or three of these remain till the period of fertilisation, and 
arg capable of impregnation. The actual process of impregna- 
tion presents some ‘analogy, on the one hand, to that in the 
Conifers, on the other hand to that in the Casuarines. The 
generative nucleus of the pollen-grain divides within the pollen- 
tube, as in the Conifere, The two portions of this nucleus 


_ enter the embryo-sac and coalesce with one of its nuclei. In 


some species secondary embryos are produced.—R. Hegler gives 
details of experiments on the influence of mechanical tractiqn 
on‘the growth of plants. > 

Bulletins de la Société d Anthropologie de Paris, Tome iv. 
(4e Série), No. 10.—The greater part of this number of the 
Bulletins igoccypied by the replies of M. J. M. van Baarda to 
the questions of the Anthropological Society with regard to the 
island of Halmaheira, or Gilolo, in the Moluccas. M. G. 
de Mortillet contributes some. palzographical notes on the 
lower valley of the Seine; and MM. E. Fournier and C, 
Rivière describe the discovery of objects of the Robenhausian 


period in the Grotto Loubiéfe, near MarSeilles.e 
j s 





© S§OCSETIES AND* ACADEMIES. 
- i LONDON. 
Royal Society, Janudry 18,—‘‘ On the Transformation of 


By Oliver 
Heaviside, F.R. S, h . 
e “On the Reflection end Refraction of Light.” By G. A. 
Schott, formerly Scholgr of Trinity College, Cambridge. * 
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effectively. The liscs were worked by a hand-pulley and fiy- | Chemigal Society, December 21, 1893.—Dr. Armstrong, 
*ewheel, controlled by a clocl beating seconds loudly. The | President, in the chair.—Thg following papers were read i- 
_ resiglual sensations obtained, by noticing at what speed the | Corydaline. Part iii. : Oxidation with potassiunppermangafate, ® 


by J. J. Dobisie and A. Lauder. The authors have investigated 


ecorydalinic acid, eee eo Ne obini by oxidis- . 


fog corydaline wiell wStassium permangapate.—The properties 
of a-benzaldoxime arfi some of its derivatives, by W. R. Dun- 
stan and C. M. Luxore. Botha-leenzaldpxime and its acetyl- 
derivative may be obtained in the Solid staté by cooling. The 
authors are at present examining a number of addition pro- 
ducts of the former.substance With the halogen acids,—The 
interaction of acid chlorides and’ nitrates, by H. E. Armstrong 
and A. Lapworth.—The freezigg points of triple alloys, by.C. 
sT. Heycock and F. H. Neville. The existence of a compourfd 
of silver and cadmium of the composition 2AgCd seems 
probable from ‘the results of freezing point determinations of 
mixtures of these metals in tin, lead, or thallium solution. The 
behaviour of solutions of silver and cadmium in bismuth points 
to the formation of the compound 4Ag@d. Aluminium and 
gold appear to form the compound AuA], when dissolved to-' 
gether in molten tin.—Synthesis of pentamethylenecarboxylic 
acid, hexamethylenecargoxylic acid, hexhydrobenzoic acid, and 
azelaic aid, by E. Haworth and W, H. Perkin, jun. The 
authors have prepared the acids mentioned above from the pro- 
ducts of interaction of a mixture of tetra- and penta-methylene 
bromides and ethybic sodiomalomfate.—The conversion of ortho- 
into para- and of para- into ortho-quinone, derivatives: I, The 
condensation of aldehydes with 8-hydroxy-a-naphthylamine, 
by S. C. Hooker and W. C. Carnell.—‘Bhe synthesis of 
lapachol, by S. C. Hooker. An isomeride of lapachol is ob- 
tained by heating an acetic acid solution of hydroxynaphtha- 
quinone with valeric aldehyde and hydrochloric acid. 


Geological Society, January 10.— W. H, Hudleston, F. R. S., 
President, in the chair.—The following communications were 
read :~-On the Rhætic and some Liassic Ostracoda of Britain, 
by Prof. T. Rupert Jones, F.R.S. The published observations 


on the occurrence of these Microzoa in the Rhetic and Lowey =m 


Liassic strata of England, chiefly in Gloucestershire and Somer- 
set, by the Rev. P. B. Brodie, H. ©. Strickland, C. Moore, and 
others, were given; and the various notices of the so-called 
Cypris liassica in various paleontological works were, con-. 
sidered. Numerous specimens submitted by the Rev. P. B. | 
Brodie, the Rev. H. H. Winwood, and Mr. E. Wilson, and 
some few examined in the Geological Society’s collection, have 
been studied, with the mesult of determining the characters 
and alliances of Darwixula liassica (Brodie) and of six or seven 
other species found in the same and the associated series of 
strata’ The Darwinula Sobosa (Duff), from Linksfield, Moray- 
shire, was also critically re-examined as one of this interesting o 
series of Rhætic Ostracgda. The other species belong for the 
most part to Cytheridea ; thus most of themeprobably lived in 
brackish or estuatinewaters. The President and Dr. Henry Wood- 
ward spoke on the subject of the paper, and the author replied. 
Leigh Creek Jurassic Coal-Measures of South Australia: their 
origin, composition, physical, and chemical characters; and 
recegt subaérial metamorphism of local superficial drift, by * 
James Parkinson. This paper dealt with the lignftic coal of 
Leigh Creek and associated rocks. Analyses were given, as 
illustrating comparisons between tfe Leigh Creek coal and 
Jurassic and other coal-bearing rocks found elsewheres The 
author discussed the origin of the Leigh Creek deposits, and’ 


. described certain peculiarities noticeable in the superficial 
, materials., The President and Mr. Browne made a few remarks 
‘upon the subject of the paper.--Physical and chemical geology 


of the interior of Australia: recent subaérial metamorphism of 


 olian sand at ordinary atmospheric temperature into quartz, 


quartzite, and other stones, by James Parkinson, Seuth of the 
Flinders Range fragments of stone of all sizes are found on the 


ground, the origin of which the author discussed. He main- 


tained that thee were formed by subaérial metamorphism of 
Eolig@o deposits. A discussion followed, in which the President, 
Mr. R. D. Oldham, Prof. T. Rupert Jones, Dr. H. Woodward, 
Mr. Marr, Dr. G. J. Hinde, and Mr. E. T. Newton took part. 

Zoological Society, Janu®&y. 16.—Sir W. Il. Flower, 
K.C.B., F.R.S., President, in the chair.—The Secretary read 
a report on the additions thit had been made to¢ye Society’s 
menagerie during the month of December, 1893.-~Mry, Sclater 
exhibited and.made remarks on a drawing of the head of a. 
monkey (Cercopithecus erythrogaster) in the Paris Museum, for- 
warded to him by M. Pousargues, of that institutiof, -An extract 
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was read from a lette received from Mr. T. B. Mifford, de- 
scribing an invasion of locusts observed at Free Towng Sierra 
eonee Mr. C, O. Waterhouse hæl referred the specimens of 
these insects sent home to Pachytylus migratoroides. , A further 
extract from the same jgttef gave an account of the occurrence 
of the elephant in the district of Sierra Leong. Mr. R. Lydek- 
ker gave an account of seme of the principa objects observed 
during his recent visit to the La Plata Musen, calling special 
attention to the splertlid scPiew of remaifs of Dinosaurian 
reptiles, of Cetaceans, and of Ungulates of three different sub- 
orders, Mr. Lydekker also mage remarks on some of the 
specimens of Edentates, and of the gigantic birds of the genus 
Brontornis.—Mr. Lydekker also exhibited a painting of the 
head of a wild goat (Capra ægagru® of unusual size. —On behalf 
of Mr. J. Jenner Weir, a specimen of the*Tsetse Fly (Glossina 
morsttans) from the Transvaal was exhibited.—Mr. Tegetmeier 
exhibited a curiously barred variety of the common pheasant. — 
A communication was read from Prof. W. N. Parker, contain- 
ing remarks on some pognts in the structure of the young of the 
Australian Echidna.—A communication was read from Mr. 
Roland Trimen, F.R.S., giving an account of a collection of 
butterflies made in Manica, Tropical South-east Africa, by Mr. 
F., C. Selous in the year 1892. Of 166 sfecies represented in 
the series, 44 were stated to be of general distribution, and of 
the remainder (amongst which were nine apparently new to 
science) 26 were peculiar to the gouth-Tropical area of Africa. 
-~A cémmunication received from Dr. A. B. Meyer contained 
remarks on a rare African monkey (Cercopithecus wolf), accom- 
panied by a coloured drawing.—Dr. A. Günther, F.R.S., gave 
an accoung of a collection of reptiles and fishes made by Dr. J. 
W. Gregory during his expedition to Mount Kenia. The col- 
lection contained examples of 37 species of reptiles, 9 of Batra- 
chians, and 13 of fishes. Several species of reptiles were new to 
science, amongst which were two new lizards—Auszecnemis mo- 
desta, g. et sp. n., of the family Geckotida, with imbricate scales 
.and large scattered conical tubercles on the hinder part of the hind 
limbs ; and Agama gregorii, allied to A. cyanogaster, but with 
Six new fishes were also charac- 
terised and named :—Chromis niger, Chromis spilurus, Alestes 
afinis, Labeo gregorii, Barbus Yanensis, and Barbus taitensis. 


Royal Meteorological Society, January 17.—Dr. C. 
Theodore Welliams, President, in the chair.—The council in 
their report stated that the Society had made steady and unin- 
terrupted progress during the year, there being an increase in the 
number of Fellows, and the balance of income over expenditure 
being greater than in 1892. They als reported that Dr. C. 
Theodore Williams, pgevious to vacating the office of President, 
had expressed a desire for the formationgf a fund for carrying 
out experiments and observations in meteorology, and that he 
lead generously presented to he Society the sum of £100 to 
form the nucleus of a research fund.--@he President, Dr. C. 
Theodore Widens, în his valedictory address gaye an account 
of the climate of Southern California, which he made most in- 
teresting by exhibiting a number of lantern slides, In the autumn 
of 1892 Dr. Williams visited this favoured region, chiefly witha 
view of investigating its present and future resources, and its 
suitability forinvalids. After describing the entrance into CA&li- 
fornia from Utah and Nevada, the general geography, and the 
mountaln ranges, he pointedg out that the mountain shelter is 
tolerably complete, and that the protected area consists of (1) 
valleys, chiefly running into the coast range from the sea, and 
rising to various elevations, such as the fertile San Fernando 
and San Gabriel valleys, or els#(2) more or less extensive plains, 
as those of Santa Afiaand San Jacinto. Southern California is 
subdivided into two portions, eastern and western, by the Sierra 
Nevada, and its spurs, the San Gabriel and San Bernadino 
mountains. The climate of the eastern portion, which is an arid 
region, is very dry, very hot in summer, and moderate in winter 
The climate of the western portion has three important factors, 
viz. (1) its southern latitude, (2) the influence of the Pacific 
Ocean, and especially of the Kuro Suvo current, Which exercises 
a similar warming and equalising influence on the Pacific céast 
of North America as the Gulf Stream does on the western 
coasts of the British Isles and Norway; and (3) the influence of 
mountain ranges, these affording*protection from northerly and 
easterly blasts, and also condensing the moisture from the vapour- 
laden winds #Mwing from the Pacific. Dr. Williams then gave 
par¥culare as to the temperature and rainfall at Los Angeles, 
San Diego, Santa Barkara, and Riverside. From these it ap- 
pears that the climate of Southern California is warm and 
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temperate, and on the whole equable, With morg moisture tĦan 
that of Colorado, andethat it is a climate which would allow of 
much outdoor life all the ygar round. The President next 
described the effect of the climate on vegetation, and showed 
what results had beengsobtained by diligent watering and gar- 
gening in this beautiful region, Wine and brandy are made if 


outh California, but oranges and lemons are the leading crops, ' 


varied with guavas, pineapples, dates, almonds, figs, otives, 
apricots, plums and vegetables. On higher land, apples, pears 
and cherries bear well, and our English summer small fruit is 
also grown; while strawberries ripen all the year round, and are 
plentiful except in July and August. Dr, Williams concluded 
by saying that many an invalid has regained“vigour and health, 
as well as secured a competence, in the sunny atmosphere of 
Southern California.—Mr. R. Inwards was elected President for 
the ensuing yeas, 


Linnean Society, January 18.—-Mr. W. Carruthers, F.R.S., | 
Vice-President, in the chair.—Messrs. T. B. Cato, W.£lborne, . 


and R. E. Leuch were admitted, and the following were 
elected :~—Sir Hugh Law, Mesgw. G. B. Rothera and Thomas 
Sim.—The chairman, before proceeding to the business of the 
evening, referred to the loss which the Society had sustained 
by the wecent death of Mr. Richard Spruce, who had travelled 
and collected much in South America, and who was the re- 
cognised authority on Hepatzce. It was much to be regretted 
that, having but lately presented to the Society a valuable paper 


on this subject, containing descriptions of a greft number of. 
new species, and illustrated with careful and beautiful drawings, ® 


he had not lived to see the published result of hislabours. The 
chairman also feelingly referred to the death of Me. Algernon 
Peckover, of Wisbech, who had been a Fellow since 1827, and 
who by his will had bequeathed to the Society a legacy of £100. 
-~Mr, E. M. Holmes exhibited a flowering specimen of a new 
species of Cascarii/a (C. Thomsoni), and the bark of the tree 
from New Granada; also two new foreign seaweeds, Gelidium 
Beckit from South Africa, and Leptocladia Binghamia from 
California, and three new British marine algæ, viz. Znfophy- 
salis srantlosa and Symploca atlantica from Swanage, collected 
by himself; and Vaucheria coronata from Arbroath, collected 
by Mr. J. Jack._~Mr. Thomas Christy exhibited and, made ob- 


servations upon some remarkably long tendrils of Zandolphia | 


Kirkt, which served as an illustration to a paper subsequently 
read by Mr. Henslow.—Mr. J. E. Harting exhibited and made 
some remarks upon the plant aéértis ejected in the form of 
‘ pellets” or “castings” by rooks, and stated that a number 
of these pellets which had been examined were corgposed of 
the cuticles of the succulent root pf the couch grass Z7ztécem 
repens, commonly called ‘‘ scutch,” ‘* squitch,” and .‘‘ twitch.” 
grass, a most troublesome weed to the farmes. Mr. Harting 
also exhibiteda rare Australian duck, Stictonet(a n@vosa (Gould), 
which had been obtained at Gippsland Lakes, Victoria, and of 
which very few examples were to Be found in cellections,—A 
paper was then read by the Rev. G. Henslow, on tfe origin of 
the structural peculiarities of climbing stems by self-adaptation, 
in response to external mechanical forces. The purport of this 
paper was to prove, by an appeal to facts and experiments, the 
existence of the power in living protoplasms of responding to 
external and purely mechanical forces by enveloping supportive 
tissues, by means of which the plant is enabled to resist the 
effects of gravity, tensions, pressures, &c. In the case of 
climbers, not only is this principle illustrated wherever a force 
is felt, but whenever a strain is relieved of a force atrophy, or 
arrest of meclfanical tissues takes place, supplemented, however, 
by an increase in the number and size of vessels. The con- 
clusion arrived at was that while, on the one hand, the peculiar 
structures of climbers are all the outcome of a r@sponse to the 
eexternal mechanical forces acting directly upon the stems, suck 
structures are precisely those which are most admirably suited 
to the requirements of the sters themselves. The variations 
of structure characteristic of species, genera, and orders of 
climbing plants have be@n thus acquired in a definite direction, 
viz. of direct adaptability, this being effected, according to Mr. 


Darwin’s statement, *‘ without the aid of natural selection.”” 
3 


The paper was criticised by Dè. D. H. Scott, Rrof. Reynolgs 
Green, and Mr. G, Murray, who, while testifying to the number 
of interesting facts brought forward By Mr. Henslow to sup- 
port his views, were yet unable to agre€ with him in several of 
his conclusions. 
of specimens andedrawings, and was list@yéd to with consider- 
able interest by a very full meeting. o 
e 
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The paper was illustrated bp a great variety, 
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ee * Paris., BOOKS, PAMPHLETS, and SERIALS RECEIVED. 
se Acgdemy of Sciences January 15.°-M. Loewy in the | BOgKs#The Fauna ofthe Deep Sea: Dr. S. J, Hickson (Kegan Paul) — 
chgir.—The death of M, P.. J. vån Beneden was announced, Keener and Co.) — Climates of the United States in Calors : Dr. Denia 
and a short account of his scientific career given by M, Emile | son (Chicago, Keener and Co.).—Physiology Practicums: Dr. B. G. Wilder 
Blanchard.—On the theory ofethe photography of simple and ¢ (the ution, racal Biologiche Atlas der Botgnik, Serie ‘‘ abo E 
compound colours by the interference method, by M. G. Lipp- Royal Natera! Hitey@¥ol, 1. Para (Wand. o Minth Ammal Report of the 
mann.,. The mathematical theory of the tion of light on the | Bureau of Ethnology(Wpshington).—Annals of the Astronomical Observatory 
photographic film is developed at length.—On a problem in | of Harvard College, Vag xxix., Miscellageous Researches made during the 
mechanics, lay M. A, Potier. The author gives a simple solu- | Years 1882-93 (Camb., Mass. ).—Ditt@ Vol. xxv.,*Cqmparison of Positions of 
; k Stars &c., &c.: W. A. Rogers (Waterville, Me.).-Ditto, Vol. xl. Part 2, , 
tion of the problem proposed by M.J : Bertrand concerning the | Observations made at the Blue Hill Meteorological Observatory, Mass., 
law of the forces for a point ‘describing a conic’ section.— | U.S.A., inthe year 1892: A. La Rosch (Camb., Mass.).—Ditto, Vol. xxxi, 
Studies on the formagion of carbonic acid and the absorption of Part of Inen aoni of the New England Meteorological oe for oo 
oxygen by the detached leaves of plants. Experiments made | 399 pada: RL Glasto (Canbedge University Press): The 
at the ordinary temperature with the concurrence of biological ¢ Yoruba-Speaking Peoples gf the Slave Coast of West Africa: A. B. Ellis 
activity, by MM. Berthelot and G. André. The results for | (Chapman and Hall).—Congrés International de Zoologie, Deux. Session à 
wheat, Corylus avellana and Sedum maximum, are compared | Moscou, Deux. Partie (Moscou), 
with the results, previously obtained and described, of strictly PamPHLEeTs.—Sugar Maples, and Maples in Winter: W. Trelease (St. ' 
e chemical Gharacter, and hence the results of the biological | Louis, Mo.)—Royal Gardens, Kew, Oficial Guide to the Museums of 


activity of the living matter of the leaves are deduced.—On a 
method for the study of gase6ys exchanges between living 
things andthe atmosphere which surrounds them, by M. Ber- 
thelot. A method is indicated whereby, bymeans of periodical 
analyses of an atmosphere, which is large compared @o the 
respiratory needs of the living specimen, the changes caused by 
the organism can be examined while it is living in the normal 
manner.e—On the chronostylographic method, and its appli- 
cations to the study of the transmission of waves in tubes, by 
. A. Chauveau. <A description of the use of some improved 
instruments such as might be used for the study of the 
movements @f all kinds occurring in the animal economy.— 
Observations on the <#pyornis of Madagascar, by MM. A, 
Milne-Edwards and Allred Grandidier, A quantity of new 
material from Madagascar has been examined with the result 
that the remains have been classed in two main divisions, 
4ipyornis and Mullerornis, each with several described 
species.—Generalisation of some theorems in mechanics, by 
M. A. Kotelnikoff.—On the pendulum of varying length, by M. 
L. Lecornu. A mathematical study of the conditions during 
the oscillation of a pendulum of which the length varies ina 
definite manner.*~—~Emission of sounds, by M. Henri Gilbault. 
It is shown that, in the ordirfary case of vibrating bodies of 
three dimensions, the time occupied in communicating its 
energy to the air varies with the nature of the surface of each 
particular body.—Is there oxygen in the atmosphere of the 
sun? A note by M. Arthur Schuster. Attention is directed to 
a letter bpthe author published in NATURE (December 20, 1877) 
in connection with M. Dunegs recent communication on this 
swbject.—On the magnetisation of soft iron, by M. P. 
Joubin. The clfracteristic equation deduced from Rowland’s 
experimental results is æ = I + 0°33 (t~y) E 1'3 NI~y 
I. KeK 

where x T and y KE. 


dion, and K the susceptibility of the material. —The relation of 


; I is the intensity of magnetisa- 





_ storms at Parc de Saint-Maur to the position of the moon, by M. 


_ E. Renou. 
*district, storms are more frequent with a northern than with a 


The author believes that he has shown that, in this 


southern declination of the moon —Qn the combination of 
hydrogen and selenium in an unequally heated space, by M. H. 
Pélabon. A thermodynamical study of the reaction, showing 
that the experimental results agree with the predictions. —Ceric 
bichromate and the separation of cerium from ]gnthanum and 
didymium, by M. G. Bricout. A crystalline bichromate is 
deposited electrolytically from a solution of cerous carbonate in 
chromic@cid,, lanthanum and didymium give no deposit on the 
positive pole from chromic solution, hence a method for the 
separation of cerium as a pure soluble salt.— Researches on the 
desiccation, of starchy matters, by MM. Bloch.—On the liquid 
from albuminous periostitis, by M. L. Hugouneng. Analyses 
showithat the periostitial exudation resembles that of ‘“hydar- 
throse” most nearly. —Influence of atmospheric agencies, par- 


eè ticularly light and cold, on the pyocyanogenous bacillus, by 


MM. d'Arsonval and Chargin.—On the amibocytes, the 
Sogenes& ane the ovi-deposition of Micgonerets variegata, by 
.M. Emile G. Racovitza.—On the synchronism of the coal 
basins of Commentry and St. Etienne and its consequences, by 
M. A. Julien.—On the epidermis of the egg-bearing peduncles 


e * and seeds of Bennattifes Morierei, by M. Ô., Lignier. 
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Economic Botany, No. 3, Timbers, 2nd edition {Eyre and Spottiswoode). ~- 
Notes of Kesearch on i New York Obelisk : A. A. Julien.—Some Ancient 
Relics in Japan: R Hitehcock (Washington).—The Ancient Burial Mounds 
of Japan: R. Hitchcock (Washington) —Shinto, or the Mythology of the 
Japanese: R. Hitchcock (Washington).—The Ainos of Zezo, Japan: R. 
Hitchcock (Washington).@The Ancient Pit Dwellers of Zezo, Japan: R. 
Hitchcock, Washington).-~Bibliography of the Salishan Languages: J. C. 
Pilling (Washington).—The New Nati nality of the Nile: Drs. Sarruf and 
Nimr (Cairo),—Report of the Superintendent of the U.S. Naval Observatory 
for the Year ending June 30, 1893 (Vgashington).—-The Cincinnati Southern 
Railway: J. J. HoMander (Baltimore). e 


SeRIALS.—Zeitschrift für Wissenschaftliche Zoologie, Ivii. Band, 2 Heft 
(Williams and Norgate),—-The Psychological Review, No. 1 (Macmillan),— 
The Botanical Gazette, Vecember(Bloomington).—-Gagzetta Chimica Italiana, 
Vol. 2, fasc. 12 (Palermo). Palestine Exploration Fund, Quat@erly State- 
ment, January (Watt).—The Quarterly Journal of Microscopical Science, 
January (Churchill).—Quarterly Review, January (Murray).—Zeitschrift: 
fiir Physikalische Chemie, xiii, Band, r Heft (Leipzig).—Journal of the 
Franklin Institute, January (Philadelphia).—Journal de Physique, January 
(Paris) —Proceedings of the Academy of Natural Sc.ences of Philadelphia, 
1893, Part 2 (Philadelphia). Bulletin of the U.S. National Museum, No, 
46-~The Mariapoda ot North America: C. H. Bollman (Washington).— 
Rendiconto dell’ Accademia delle Scienze Fisiche e Matematiche, Serie 2, 
Vol. 7, fasc. 8 and re (Napoh).—Astronomy and Astro-Physics, January 
(Wesley).—Nuovo Giornale Botanico Italiano. Nuova Serie (Vol. r, 
(Firenze). 
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CHINESE CENTRAL ASI¢. 

Chinese Central Asid: a Ride to L tle Tibet. By 
Henry Lansdell, D.D , MRS., F.RJG.S., Author of 
‘Through Siberia,” “Russian Central ‘Asia, » « Through 
Central “Asia,” &c. Two Wols, London: Sampson 
Low, 1893.) j 

T are few, if any, men who have travelled so 

extensively throughout the length and breadth of 

Asia as Dr. Lansdell, and in the work before us he has 
given an interesting account of his last great journey 
of 50,000 miles, whick occupied ‘ftwo years and seven 
months, of which 525 were travelling, and 425 were 
stationary days. The regions visited comprised five of 
the kingdoms of Europe, four of Afridh, and every, king- 
dom of Asia. The methods of travel were 18,000 miles 
by railway, 25,000 by water, and 7,000 by driving and 
ridingeon the backs of horses, camels, donkeys, yaks, 
elephants, mules, and men.” 

Dr. Lansdell is a privileged person, high in favour with 
influentia? men in Russia, as well as in England, and 
has always been permitted to travel freely in all parts of 
Russia, without let or hindrance, to an extent which would 
probably hardly be allowed to anyone else. He speaks with 
high praise of the civility and courtesy with which he 
was everywhere received, by ‘officials and others; but 
DAt from this, we are glad to find that now that the 
Russians have consolidated their power in Central Asia, 
they are gradually giving up their old exclusiveness, as 
witnessehe recent experiences of Lieut. Coningham. 

Dr. Lansdell’s primasy objects, as before, were chiefly 
missionary. He distributed copies of the Scriptures in 
the various languages of the countries through which he 
passed ; visited misqyon stations, and prisons, and noted 
everything likely to be useful for directing future efforts 
in the same direction. But he has avoided making this 
feature too prominent a part of his boak ; and we are glad 
to see that these is scarcely a word in reference to other 
religions which could give-offence to the most fastidious, 
except, perhaps, in his sometimes speaking of Mo- 
hammed as “ the false prophet.” 

One objects which Dr. Lansdell set before him was fo 
penetrate to Lassa; but, unfortunately, the difficulties 
- which have baffled every recent traveller happened to be 
inereased at the time by a war on the Indian frontier ; 
and it is needless to say that he did not succeed. Itisto 
be inferred from his historical notes that Tibet was 
originally closed against foreigners by the Chinese, and 
that the custom has since been maintained by the 
Tibetans. e 

The greater portion of the book is taken up with the 
personal narrative of the author’s journey. He started 
from London to St. Petersburg, and thence to Baku, aad 
via the Transcaspian Railway to ninety-one miles beyond 
Bokhara, where the line then terminated, though it was 
being pushed forward at the Tate of three miles per day. 
Thence he pgeceeded to Issik-Kut, Vierny, Kuldja, Aksu, 
Yarkand, gnd ‘over the Karakorum to India, China, 
Japan, &c., and then back to London wa the Suez 


Canal, visitingemany more countries on the way. It is, 
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however, only the arly part of the jousaey, as far as 
India, which is described in deMil. ° 

The Transcaspian Railway was not in existence at the 
me of Dr. LansdeW’s previogs journey in Russian Cep- 


“ral Asia in 1882; but as far as Kuldja the journey of 


1888 frequently intersected and sometimes coinvided 
with that of 1882, and the author observed ~nd notes 
many changes which had taken place in Bokhara, Sam- 
arcand, Tashkend, &c., since his former visit. At Issik- 
Kul, and still more beyond Kuldja, hê began to break 
entirely new ground, and it is here that the most 
interesting payt of his narrative begins. We may note 
incidentally that he obtained a new fish (Didtychus Lans- 
dellt, Günther) at Lake Issik-Kul. e 

It was not to be expected that during so long and 
difficult a journey the autkedér should have been able to 
give attention to every possible subject of interest, but he 
succeegled In obtaining a large series of photographs of 
views and natives. Many of these photographs were 
used to illustrate magazine articles, and have been re- 


produced in this book. The author, therefore, apologises . 


for the unfinished state ofsome of his illustrations, on the® 
score of their having been originally prepared for the 
exigencies of rapid newspaper printing. ‘The numerous 
types of races figured should make the book very useful to 
anthropologists ; and the natural history appendices and 
lists of birds, insects, fish, &c., in whichthe author had 
the assistance of various eminent naturalists, will appeal 
to zoologists. Other matters worth noticing, from a 
literary and scientific point of view, are the maps, the 
bibliography and chronology (compiled by Mrs. Ifansdell), 
and the geographical and historical information scattered 
through the book. To travellers about to set out for the 
same countries, the account of the author’s personal ex- 
periences cannot but be of much value, though others can 
hardly expect to be so exceptionally fortunate as Dr. 
Lan sdell. ° 

Things are greatly changed for the bejter in Centrål 
Asia since the Russian occupation, and Dr. Lansdell was 
everywhere received as a guest, and treated with the 
utmost hospitality during the greater part of his journey. 
It was only between the Russian and British frontiers that, 
he appears to have encountered any very serious hard- 
ships, and even these were in large measure due to the 
difficult nature of the country to be traversed. i 

Among the Kirghese tribes, near Issik- Kul, the idea of 
sympathetic cures is firmly fixed. 

“Thus for an obstinate attack of yellow jaundice, they 
wear on. the“forehead a piece of gold, or better, cause the 
patient to look at it for a whole day, or if a piece of gold 


be lacking, which i is generally the case, they, substitute a 
glass basin.” 


* At Vierny, Dr. Lansdell found many traces of the great 


earthquake which had devastated the town in tht year pre- 
vious to his visit. Weelieve that it is somewhat unusual 
for countries so far inland to be liable to earthquakes, and 
that Central Asia is exceptional i in this particular. ° 
At Kuldja, the aythor put®up at “the bes® ini? in tife 
town ; above the average of Chinese inns elsewhere.” 


e 
“This was my first experience of a Chinese inn, and 
it made my flesh creep. 


Passing thyeugh a wide door-* e 


way, we entered’a square courtyard, with rooms on two » 


sides, and occupied in the centre anf gna third side by 
-0 
. ad . : ees 


e horSes, carts, and drivefs. 
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The removal of such trifles as 
foul straw afd manure,was deemed superfluous, and 
throfgh this I had to wade togvards the door of a room, 
amd there wait till the coal in it was swept into a corner, 
and what looked like a brewing appasatus removed. 


e ‘ . 8 
“There was no flooring, not even of bricks, and noe 


furniture, but at the end of the rogm wasa fang, or 
platform of loose boards, over what appeared to be an 
ash-pit, theugh the cinders, no doubt, represented ‘the 
remains of fires for winter heating. Over this receptacle 
for rubbish of various kinds I was to sleep and éat.” 

Besides this, there was an intrusive crowd at the door 
and window, a flour-mill at work, and the jingling of horse 
and mule bells in the yard. “ This went oneall day ; and 
what with the stench of.manure, distracting noises, 
windows*unglazed, and inquisitive visitors, my lodging 
proved to'be the worst I had ever had.” One man 
defended his intrusion on the“traveller’s privacy by ask- 
ing, “ Cannot I come into a room in yy own country ?” 

Here the author was invited to breakfast with €ab-i- 
chang, the Commissary of Russo-Chinese affairs, where 
he found a variety of dishes, including black putrid eggs, 
a special deficacy in China. i 

After leaving China, Dr. Lansdell crossed the Tian 
Shan into Ģhinese Turkestan-by the Muzart Pass, at a 
height of 11,000 or 12,000 feet. Here the Chinese picket 
did their best to smooth the way by laying boughs of trees 
across crevasses, and covering them with blocks of ice, 
for the men and horses to cross to the crest of the pass, 
a nearly perpendicular ice cliff with steps cut in it, down 
which horses are sometimes lowered by ropes; but in 
this case, one man took a horse’s head, and another hung 
on.by the tail, and thus, wonderful to relate, they con- 
trived to descend in safety.” 

This formidable pass has, it appears, never been 
crossed before by any European; and from this point 
Dr. Lansdell proceeded to Aksu, the most important 
place orf the way to Kashgar and Yarkand, where he 
found much to interest hinf, including criminals wearing 
the cangue, or wooden frame round the neck, a familiar 
punishment in China. Thence he travelled to Kashgar, 
passing, on the way, through a place called Maralbashi, 
where the thief mandarin has a drum before his door, and 


af this is struck, he is bound to attend at once to the. 


appeal of any suppliant. But, to avoid any trouble, if the 
„drum is struck, the mandarin orders the disturber of his 
peace one hundred lashes, and then asks his business. 
From Kashgar Dr. Lansdell proceeded to Yarkand and 
Khotan, and at the latter place he witnessed a dance of 
dervishes, of which he gives an illustration. He “vas 
anxious, at Khotan, as well as elsewhere, td take photo- 
graphs of some of the native beauties, but having no 
opportunity ðf seeing them unveiled, he was advised to 
tell his landlord that he wanted a pretty wife, and to ask, 
him to bring him half a dozen on approval. 
' Here and there we méet with occasional natural 
history notes on collecting butterflies, or on birds, 
o&c. observed. For example, we read (vol. il. p. 
270) :—S Of aquatic birds I obtained specimens of 
the white-béllied dipper (Cinclus Seucogaster) at Ak- 
‘Shor, and afterwards at Tribhun. We often noticed this 
little fisher boldly plunging into the swiftest torrents, 


° seeking insects ir?a@stream the half of which was con- 


gealed to solid ice” On the Kilian Pass, about the 
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height of Mont Blanc, Dr. Lansdell had his first experi- 
ence of mountain sickness. He slid off his yak, and 
attempted to run up a hfll to shoot partridges, bit wis 
seized with palpitation of the heart, and was forced to sit 
down to rest jwediately. He appears to have suffered 
more here than f- on the great Karakorum Pass further: 
south (18,800 fet instead pf 26,000). . 

Thus our author gradually made his way to India, 
where we will now leave him. There are so many de- . 
tached points of interest mentioned in his work, that our 
limited space has only permitted us to select a few, here 
and there, to show “ts interesting and varied character. 

The book is dedicated.“ To his August and Imperial 
Majesty, the Emperor of China, &c., &c., &c.” 


° W. F. KIRBY. 





o ZUXLE YèS COLLECTED ESSAYS. 


Collected Essays. By T. H. Huxley. Vol. I. “ Methods: 
and Results.” (London: Macmillan and Co., 1893.) 


T HERE is probably no lover of apt discourse, of keen 
criticism, or of scientific doctrine who will not 
welcome the issue of Prof. Huxley’s essays in the present 
convenient shape. For my own part I know of no 
writing which by its mere form, even apart from the 
supreme interest of the matters with which it mostly 
deals, gives me so much pleasure as that of the author of 
these essays. In his case more than in that of his con-. 
temporaries it is strictly true that the style is the Magmas 
Some.authors we may admire for the consummate skill 
with which they transfer fo the reader their thought 
without allowing him, even for a moment, to be con- 
scious of their personality. In Prof. Huxley’s Work, om 
the other hand, we never miss hi$ fascinating presence: 
now he is gravely shaking his head, now compressing: 
the lips with emphasis, and from time to time with @ 
quiet twinkle of the eye making unexpected apologies or 
protesting that he iof a modest and peace-loving nature.. . 
At the same time one becomés accustomed to a rare ated! 
delightful phenom@non. Everything, which has entered 
the author’s brain by eye or ear, whetfferof recondite 
philosophy, biological fact or political programme, comes 
out again to us—clarified, sifted, arranged, and vivified 
by its passage through the logical machine of his strong 
individuality. gr 
These essays were, he says gn preface, ‘‘ written for the 
most part in the scant leisure of pressing occupations, or 
in the intervals of ill-health.” Though the oldest bears 
the date of 1866, he finds, sę far as their substance goes, 
nothing to alter in them. “ Whether,” he concludes, 
“that is evidence of the soundness of my opinions or of 
my having made no progress in wisdom for the last. 
quarter of a century, must be left to the courteous reader: 
to decide.” l 
The firse volume of the nine, which are to be issued 
mônthly, owes its title to the inclusion therein of the 
famous essay “On Descartes’ Discourse touching the 
method of using one’s reagpn rightly,” and af samples of 
the application of that method in various fields. Amongst 
the latter are the essays on the physical b&eis of life, on 
the hypothesis that animals are automata, om adneinis- 


trative nihilism, and .on the natufal inequality of men. 
e d 


° 
ae 
FEBRŲARY T, 1894 


° o 

The essay on ar@mal automatism was delivered as an 
evening address at the meeting of the British Associ- 
Aion at Belfastf when Tyndall was president. It was a 
truly marvellous peformance, for it occupied nearly an 
hour and a half, and was delivered withggr®@ppearance of 
complete spontaneity dnd ease in the vry words which 
are here printed, wjthout a®noge or reference of any kind; 
_ by a man who, when he first attempted it, “ disliked 
> public speaking ” and, as he *tells us, had a firm con- 
viction that he should break down every time he opened 
his mouth. To some readers? as to myself, the short 
“ autobiography,” with which the Volume commences, 
will be new, and owing to its charming frankness and 
graceful reticence the most delightful chapter in it. Prof. 
Huxley, doubtless for good reasons, does not tel] us where 
and under what circumstances each of these essays first 
saw the light, but the autobiography was apparently 
published with a photograph not maffy years ago, It is 
full of good things. The author confesses to having 
inherited from his father, as well as an inborn faculty for 
drawing, “a hot temper, and that amount of tenacity of 
‘purpose which unfriendly observers sometimes call 
obstinacy.” He gemembers preaching to his mother’s 
maids in the kitchen, with his pinafore turned wrong side 
forwards in order to represent a surplice—“the earliest 
indication I can call to mind of the strong clerical affini- 
ties which my friend Mr. Herbert Spencer has always 
ascribed tome!” Of his schoolmasters he has nothing 
good to say—they “cared about as much for our intel- 
““fec@ial and moral welfare as if they were baby-farmeérs.” 
His great desire on leaving sthool was to be a mechanical 
engineer ; but the fates were against this, and he com- 
mencedethe study of medicine. 

It is very interestingeto those who know the value and 
range of his original researches in comparative anatomy 
to read the statement— : 


“I am afraid ther@ is very little of the genuine natur- 
alist about me. I never collected aflything, and species 
werk was always a burden fo me; what I cared for was 
` the architectural and engineering past of the business, 

the working @isath® wonderful unity of plan jn the thou- 
sands and thousands of diverse living constructions and 
i modifications of similar apparatuses to serve diverse 
ends. 


I venture to think that it is not only as a mechanicel 
engineer zz partibus infidelium, as he says of himself, 
that Prof. Huxley has dealtith organic form, but also as 
an artist, a born lover of form, a character which others 
recognise in him though he does not himself set it down 
in his analysis. : 

Some day, it is to be hoped, Prof. Huxley will fill 
in the outlines of this autobiography, and especially give 
us an account of those long years of arduous work, of 
discoveries, struggles, triumphs, and friendships from the 
time when he succeeded his friend Edward Forbes in 
1854 to the present day. Di e 

No better introduction can be given to Prof. Huxley’s 
collected essays than his own statement of the objects 
which he h&s had in view dring the years in which, 
whilst producing also educatiqnal books and many ' 
larger and $trictly scientific works addressed to the 
limited cifcle of biological experts, he has by these 
occasiopal addresses and articles taught a vast number 
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of his fellow-countrymen the value of satentific ways of ° 


thinking, and free them jfron® the fetters of orthedox 
superstition. These objects have been, he says— e 


è “To promote the {increase ef natural knowledge and to 


forward the application of scientific methods of investi- 
gation to all the prwblems of life to the best of my ability, 
in the conviction which has grown with my growth and 
strengthened with my strength that there is no Alleviation 
for the sufferings of mankind except veracity of thought 
and of action, and the resolute facing of the world as it 
is when the garment of make-believe by which pious 
It 
is with this intent that I have subordinated any reason- 
able, or unreasonable, ambition for scientific fame, which 
I may have permitted myself to entertain, to other ends ; 
to the popularisation of science ; to the development and 
organisation of scientific education ; to the endless series 
of battles and skirmishes otêr evolution ; and to untiring 
opposition to that ecclesiastical spirit, that clericalism, 
which.in Englandfas everywhere else, and to whatever 
denomination it may belong, is the deadly enemy of 
science. In striving for the attainment of these objects, 
I have been but one among many, and I shall he well 
content to be remembered, or even not remtmbered, as 


such.” E. Ray LANKESTER. + 





THE PSYCHOLOGY OF TO-DAY. 


Grundziige der Physiologischen Psychologie. Von 
Wilhelm Wundt. 4te Auflage. (Leipzig: Wm. Engel- 
mann, 1893.) 

NEW edition of this well-known work will be 
welcomed by all interested in this dayeloping 
branch of science, and the author is to be congratulated 
on the fact that a work of this magnitude should reach 
its fourth edition in nineteen years. 
The general plan of the work and the general opinions 
are unaltered, but there has been much revision and 
addition of detail throughout. ghe most extensive altera- 
tion consists in the much more detailed description ¢f 
experimental methods, especially in the chapters on the 
intensity of sensation, and on Time problems. The 
descriptions are admirably clear, and their value is 
greatly increased by the addition of numerous woodcuts 

illustrating the apparatus employed. ° 
In the first half of the book, which deals with the 

anatomy and physiology of the nervous system, onę 

turns with interest to learn what the author has to say on 
the subject of cerebral localisation. Wundt opposes the 
notion that the physiological substrata of complex mental 
processes can, be localised in a limited area of the brain, 
though he appears later to disregard this when he 
suggests that his process of apperception is localised in 
the prefrontal lobes. While accepting, However, the 
bocalisation of motor and sensory processes in a more or 
less general way, he hesitates toacceptthat definite localisa- 
tion which the facts now at our disposal seem to justify, at 
any rate so far asgconcérns the so-¢alled motor area. His 
attitude on this question is influenced by the fact that he» 
regards the prevailing viewe as an outgrowth fyom the 
doctrine of specific herve energy, of which he is a deter- 
mined opponent. One of his chief g¢rguments is derived 


from the phenomena of compensation wheg a part of the , 


brain has been destroyed. ‘Wundt’s vteW of this process 
is that the functions of the destroye@part are taken on 
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” by Snother pant which had previously had a different 
function; thus he speak® of an element, which under 
nérmal conditions gives rise to a visual sensation, be- 
coming the seat of a tactije or museular sensation. It 
seems much more likely that the new function in such a 
case is taken on by elements of the coftex previously un- 
developed, and the fact that compensation occurs so 
much more > readily i in the young is in favour of the latter 
view. On the question which is at present so much 
debated among Fhglish: neurologists, viz. whether the 


Rolandic area of the cortexis to be regarded as motor or, 


sensory (kinzsthetic), Wundt does not express a very 
definite opinion; he speaks of this area generally as 
centro-m@tor, but does not exclude the presence of sen- 
sory elements, though of a tactile rather than kinesthetic 
nature, =| i *e 

In the second half of this volume, dealing with sensa- 
tion, the section on what is usually°talled the gmus- 
cular sense has been considerably modified. The im- 
portance of the part taken by impressions arising in the 
joints is ful’y recognised, and in the case of passive 
movement, Wundt agrees with Goldscheider in ascribing 
to them a very preponderant 7é/e, but insists on the 
addition of “elements from the muscles and tendons in 
the case of active movements. Sensations of innervation 
are also called in to explain active movement, though 
Wundt now recommends that this name should be given 
up, and that this component of the sensation-complex 
should be called central as distinguished from the peri- 
pheral components arising in the joints, muscles, tendons, 
and skin.® The author, however; states, as indeed he did 
in the last edition, that such central components probably 
have their source in memory-images of movements 
previously carried out. 

The theory of colour vision in another section of this 
part does not differ materially from that brought for- 
ward in the last edition,eand in the fourth volume of 
“ Philosophische Studien,” though several. matters, and 
especially the phenomena of contrast, which are referred 
to central conditions, are more fully considered. 

A new section has been added on the physical accom- 
paniments of pleasurable and painful feeling, in which re- 
cent work on the subject, and especially that of Lehmann, 
has been embodied. Wundt supposes that the circula- 
tory and respiratory changes which accompany pleasure 
and pain are the results of central innervations concomi- 
tant with the feelings ; pleasurable feelings being asso- 
ciated with increased rapidity, and painful with inhibition, 
of the central processes. ° 

In the first part of the second volume, in which per- 
ception is dealt with, there is little new; the most 
noticeable addition i$ on the subject of geometric optical 
illusions. 
pendent on sensations arising from movements of the 
eyes. The author does not altogether exclude the influ- 
ence of association to which some psythologists would 

_refer them, but he objects strongly to the way in which 
Ltpps Ras explained them® by “intyoducing indefinite 
esthetic notions into® psychology, instead of referring 
esthetic effects to definite psychological factors.” 

°- We have alftady mentioned the improvements made 
in the chapter on Time by the description of apparatus 
and methods. In considering the estimation of time- 
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intervals, the work and theories of Münsterberg and 


Schumann are adversely criticised, and Wundt takes. 
this opportunity to make a hit at the former psyfholo® 
gist for the large amount of work wich he imposes on 
the muscle sqesq@ions in making them responsible for 
estimation of timẸ and space, as well as for attention and 
the intensity of sensations, ° ° 

A section is devoted to Hypnotism, i in which the views. 
recently advanced by the author are shortly expressed. 
The hypnotic condition is regarded as dependent on in- 
hibition of active apperception, ïe. of will and voluntary 
attention. The explanation of the hallucinations and 
analogous phenomena of hypnotism is referred to a 
general Jaw that when the greater part of the brain is out 
of action, the sensitiveness of thee active remainder is 
increased ; a law which also applies to the explanation of 
dreams. 

- The, doctrine of Apparception which is the most 
characteristic feature of Wundt’s system, does not appear 
to have suffered any material change. Apperception, as. 
used by the author, corresponds very closely to the atten- 
tion of many English psychologists, and Wundt himself 
occasionally seems to use the terms “ agperception” and 
“ aufmerksamkeit” indifferently. The book combines the 
qualities of a text-book and of a philosophical treatise. 
It may be used with the greatest advantage as a means 
of learning the way iu which the methods of experimental 
psychology are employed, and as an account of what we 
have learnt thereby ; but it is also an able attempt to 


treat the whole subject of the connection between Miage 


and Body philosophically. 


RAILWAY WORKS. . 


Round the Works of our Great Railways. By various 
Authors. (Londog: Edward Arnold, 1893.) 


HIS volume consists of a reprint of a very interesting 

e series of articles which appeared some few months. 

ago in the English Ilustrated i Magazine, the authors in 

most cases being iatimately connected with the railway 

companies’ works they describe, Tal’en esa whole, this. 

book is very readable, and contains much useful in- 
formation. 

eine London and North-Western Works at Crewe are 
first described by Mr. C. J. Bowen Cooke, of the loco- 
motive department. The Crewe Works have been so often 
described by many people, that the present author ran 
the risk of being unfavourably compared with the others ; 
there is, however,no need to fear the comparison, for the 
article is well done. It i$ a pity that anything was 
written on the subject of building an engine in twenty- 
five hours; and the author of the article on the Great 
Eastern Works at Stratford does the samg thing on 
p. 128, although in this case the time is reduced to ten 
hours. No,doubt the statements are wonderful to the 
general public, but to locomotive builders they merely go 
to show how railway shareholders’ money is sometimes 
wasted. 

Chagter ii. (written by MiC. H. Jones, of the locomotive 
department) describes the Derby Works ofthe Midland 
Railway Company. In orderto show the sizeof the staffon ~ 
this railway in the locomotive department only, the fol- 
lowing figures are of interest :—There arg 13,150 men, 
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2328 locomotive 3@2 stationary engin®s, 267 stationary 
boilers, 1023 hydraulic machines, and 416 cranes ef every 
iind, besides many other mecharfical appliances, the super- 
vision of which come under the locomotive department. 

Mr. A. J. Brickwell, of the surveyors’ department of 
the Great Northern Railway, is the afith®r of Chapter 
ili. describing the locomagive work of¥that company at 
Doncaster. High’ speed has always been associated 
with the Great Northern, and very properly so, for this 
‘company has always held thesepalm in this respect, thanks 
to the magnificent engines desjgned by Mr. Stirling, the 
locSmotive engineer. <A passable illastration of No. 776 
‘engine, built in 1887, gives some idea of the bold outline 
of the “flyers” that daily tackle the ‘ Scotchman” 
express, and seldom drop a minute on the road. What 
locomotive engineer, besides Mr. Stirling, of Doncaster, 
can point to engines like these, designed twenty-three 
years ago, and can still claim that the engines are able 
‘to hold their own with their present-day rivals, Be they 
compound or otherwise ? 

Chapter iv., by Mr. Wilsom Worsdell, the locomotive 
‘superintendent of the North-Eastern Railway, deals with 
the works of that company, and we naturally read a 
-good deel about the virtues of the two-cylinder com- 
pound locomotive, besides the excellent description of 
‘tthe works. As this company is building some very 
powerful non- compound express engines, it would appear 
that compounding is not the source of economy hitherto 
claimed for this system. 


«æ [he Great Eastern Railway Works at Stratford are 


-described by the secretary to the locomotive superinten- 
dent, Mr. Alex. P. Parker. The article ts well written 
-and interesting, notwithstanding the absurdity of claim- 
ing credit for throwi ing. an engine together in ten hours. 
Everything at Stratford is certainly on the most modern 
‘system of management and manypfacture, and those 
‘responsible may well take credit for being “up to date.” 

Chapter vi. is of ‘auch interest, because it deals with 
the Great Western Railway Company’ s works at Swindon, 
- dod particularly so because of the now defunct broad- 
gauge system yitle Sir Daniel Goocth’s noble engines. 
‘These are well illustrated in the text, and some exciting 
runs onthe engine of the “ Dutchman” are described. 
The following chapter deals with the new narrow-gauge 
‘engines built to take the place of the veterans when tae 
line was converted to the narrow gauge. 

The last chapter in the Book is on the Cowlairs Works 
of the North British Railway, the Only Scotch railway 
-described, the author being Mr. A, E. Lockyer, of the 
locomotive department. Tis article is interesting, but 
it appears to be unduly curtailed, and has fewer illus- 
‘trations than the other chapters; the illustrations that 
-are included, however, are certainly the clearest in the 
book. The" unique part of this chapter is the description 
of the working of the trains up the incline at Cowlairs 
from the Glasgow terminus at Queen Street, by means of 
a stationary engine and endless wire rope. The descrip. 
tion of the works is good. 

Altogeth@r the volume is mest interesting, and should 
þe read by all connected with, og travelling by, the rail- 
ways of this“ountry, containing, as it does, much unique 
infotmati8n on a subject little thought of outside the 
‘wailway circle. i N. J. LOCKYER. 
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ESSENTIALS OF CHEMICAL PHYSIOLOGY:* 


The Essentials of Chemica] P¥siology. By Prof. W. D. 

Halliburton. (London: Longmans, Green, and Ce., 
e 1893.) . e 
T is no doubt that this elementary textbok 

by Prof. HaMburton will be welcomed by stifdents 
of chemical physiology. The teaching of physiology has 
come to baso,gmuch a matter of laboratory instruction 
that the demand for carefully written text-books dealing 
with the practical parts of the science, has become a very 
epressing one. This book is a companion volume to Prof. 
Schifer’s “ Essentials of Histology.” It is constructed 
on the plan originally adopted in the syllabus of lectures 
by Prof. Burdon Sanderson. At the beginning® of each 
chapter there is a series of exercises which form practical 
illustrations of the subject with which the chapter deals, 
The exposition which follows the list of exercises is mani- 
festly¢he work of.one who is a master in the modern 
methods of teaching, and the frequent references to 
recent research give to these chapters an interest which 
is unfortunately sometimes absent from text %ooks. The 
elementary is followed by an advanced course, in which” 
are given the more elaborate exercises on the subjects of 
the earlier chapters. In this course perhaps too little 
attention is paid to experiments on the living organism, 
The exercises given are concerned chiefly with those 
substances which can be extracted from the organism by 
some means or other. We have, for example, a chapter 
on hæmoglobin, in which we get instruction in regard to 
substances such as alkaline hematin, hamochromogen, 
hzematoporphyrin. There are no exercises on Oxygen or 
carbonic acid, and yet the relation of these gases to the 
organism is surely of vastly greater importance in physio- 
logy than hzmochromogen. Similarly we have the 
analysis of urine considered even so far as to include the 
estimation of creatinine, while there are no €&xercises 
showing how the constituents Gre related to physiological 
conditions. 

The function of such instruction ae we find i in this book 
is not only to bring physiology fo practical expression, 
but to show its relation to the questions of practical 
medicine; and exercises, with this in view, are more to be 
desired than the estimation of creatinine. The diffi- 
culties in the way are not such as to prevent the intro- 
duction of experiments of the kind suggested. T 


In the appendix the author describes one or two» 


examples of complicated apparatus, and gives some 
chemical tests. Apparatus in the complicated forms is 
always a buřden to the physiologist, and any allusion to 
it should appear in an appendix, if at all. It is difficult 
to see why the author has placed Kjeldahl’s mé@thod for 
estimating nitrogen in the appendix. The method is an 
easy one and is in universal,use, and should pe familiar 
to advanced students. It would also be well to present it 
to beginners in som@ simpler form than that which is 
given here. 

Apart from its relation to. experimental work the book 
is of interest in so far as it “gives indicatiorPof 4 new ĝe- 
parture in physiology. We are told that “the chemist 
cannot, at present, state anything “positive about living 


" @ 
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matter.” So far as we know apparantly, we cannot say » 


that there are any chemical changegin living cells. 
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«+ The atthor also discards any physical or chemical 


account of aBSorption. The. cells absorb in virtue of 
their™ vital activity.” Finallys in describing the process 
ot respiration, he states his position generally in the 
fellowing sentence:—“ Mifth recent physiological ree 
search has shown that we must largely abandon physical 
theories for what are called vitalistic theories; in other 
words, theevital processes of selection possessed by the 
cell may counteract or supplement physical psocesses.” 
It is probably significant, as it is new for vitalism, as a 


theory of life, to put forward a claim to recognition in the 


name of “‘ recent research.” We are accustomed to thes 
theory being classed among things whicheare not only 
characterised by the flavour of antiquity, but are familiar 
to thos only who shun all kinds of experimental 
investigation. If vitalism ke adopted as the true point 
of view in biology, it will clearly be necessary to recon- 
sider the position of physiological che ngjstry as a science. 
e 


OUR BOOK SHELF. i 
The Sacred, City of the Ethiopians. By J. T. Bent. 


e (London: Longmans, 1893.) 


In the interesting volume before us, Mr. Bent gives us a 
very readalgle account of the journey to Ethiopia which 

he and his wife undertook in the year 1893. The work 

contains twelve chapters by Mr. Bent,a chapter of rather 

more than fifty pages by Prof. David Heinrich Müller, of 
Vienna, upon the inscriptions at Yeha and Aksum, an 

appendix on the morphological characteristics of the 

Abyssinians, by Dr. J. G. Garson; and a map of the 

country, showing Mr. Bent’s route. Mr. Bent’s purpose 

in visiting Ethiopia was archeological, and he took con- 

siderable*pains,to visit all the sites of ancient cities, some- 

times even seeming to carry his life in his hands in so 

doing. The principal sites examined by him were Asmara, 

Keren, Adoua, Yeha, and Aksum, and he made pilgrim- 

ages to the famous monasteries of Bizen and Debra Sina, 

into which last religious house Mrs. Bent succeeded in 

gaining admittance by assuming male attire. Through- 

out his travels Mr. Bent was shown the greatest courtesy 

by the Italians, and although many parts of the country 

were convulsed by tivil war, yet under their direction 

Mr. Bent made his way in comparative security. Mr. 

Bent has noted many particulars of interest, and the 

illustratioas made from photographs taken by Mrs.. Bent 

ive additional interest to his narrative; but the most 

important part of the book for the Orientalist are the 

translations of the Himyaritic and Ethiopic texts which 

Prof. D. H. Müller has made from Mr. Bent’s excellent 

squeezes. These show that the Sabeans migrated into 

Ethiopia at a much earlier date than is usually supposed, 

and they are full of historical and archeological interest. 

Itis true that some of the texts have been copied end 

published before, but the new critical investigation by 

such a competent scholar as Prof. Miller has resulted in 

the elucidation of many important details. If Mr. Bent’s 

book rbs ifto a second edition, he will do well in re- 

vising his account of the Mohammedan conquest of, 
Ethiopia to note several facts given in the account of 
the invasién, written in Ethfopic by a monk, the text of 
which has recently been published in Berlin by Dr. A. W. 

Schleicher, entitled “ Geschichte dtr Gaja.” Meanwhile 
eve thank Mr. Bent for the squeezes and the labour which 
he undertook to obtain them, 

s ` 


Frat Batacchi indipendenti. Viaggio di Elio Modigliani, 
publicato a cura glella Societa Geografica Italiana. 
(Rome, 1892.) 


* "SIGNOR MODIGLIANI communicated ap account of his 


e journey through Sugatra in 1890-91, to the Genoa Geo- 
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graphicab Congres of 1892, and it #s wow published in 
book ferm, enriched with many excellent illustrations. 
He describes in some degail the Battak people of Centra} 
Sumatra, one of the most remarkable remnants of primi- 
tive culture in all Asia, as they retaia their own forms of 
architecture, jadgstry, and writing, together with their 
primitive religi and their political independence, 
although surroufded on evegy side by Mohammedan 
tribes and Dutch suprema¢y. The héadquarters of the 
shrunken remnants of the Battaks is round the great lake 
of Toba, of the western sidt of which Signor Modigliani 
has made a large scale map, publishedin the book. The 
scenery of this lake is vesy fine, and a long panoramic 
view goes far to justify the enthusiasm of the author’s 
description. The main object of the journey was to make 
ethnographical collections, and some excellent photo- 
graphs of the Battak physical type are reproduced, to- 
gether with examples of native art, architecture, and 
industry. Incidentally a good many adventures befel the 
author, and these he does not minimise. While there is 
little in these pages of real importance that has escaped 
the c&reful observation of the Dutch and German 
observers, who have made an almost exhaustive study of 
the Battaks, the narrative is interesting, and the col- 
lections should be very useful to students in Europe. A 
short meterological appendix gives observations of tem- 
perature, pressure (aneroid), humidity, and rainfall from 
October, 1890, to April, 1891. ® 


Romance of the Insect World. By L. N. Badenoch. 
(London : Macmillan and Co., 1893.) 


THIS is a pleasantly written little book, which contains 
much interesting information on insect life and habit. 
The metamorphoses of insects, their food, hermit homes, 


social homes, defences and protection through adaptatijo—_—- 


are successively considered. Although there is not much 
evidence of individual obser¥ation, the author has been 
careful in his selection of authorities. The book is 
intentionally descriptive rather than explayatory, and, 
since the descriptions are picturesque without inaccuracy, 
may be safely recommended to those who seek for in- 
formation in one of the most fascinating departments of 
natural history. 
e 
+ 9 


LETTERS TO QAE EDITOR.: a 


The Editor does not hold himself responyble for opinions ex- » 


pressed by his correspondents, Neither he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice ts taken of anonymous communications. ] 


+ 
® The Postal Transmission of Natural History 
Specimens. bs 


In Nature for November 30,%1893, p. 100, appeared a cir- 
cular, issued by the Academy of Natural Sciences of Phila- 
delphia, concerning the transmission of specimens of natural 
history by mail between different countries. This circular 
asked scientific bodies in certain countries therein named to re- 
quest their respective Governments to favourably reconsider a 
proposition, made by the United States Post Office, to admit 
such specimens to the international mails under the rates for 
‘‘samples of merchandise,” this proposition having been once 
rejected by those countries. 

In commenting upon this circular, Mr. R. McLachlan repro- 
duces (NATURE, December 21, 1893, p. 172) a letter from the 
Seeretary of the British Post Office, dated April 13, 1891, in 
which the Secretary promised that the British Post Office would 
not, in the future, stop scientific specimens sent by sample post 
and addressed to places abroad, but added that thè delivery of 
such spfcimens abroad could not be guaranteed, for thé reason 
that such specimens ‘‘d@ not come within thg definition of 
sample packets as prescribed by the Postal Union.” Mr. 
McLachlan adds that within the last month he hag, “ on®two 
occasions, sent specimens abroad by®sample post with per- 
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fectly satisfactory results.” He continues: ‘‘ But y is to be 
regretted that the United ‘St ates fostal Department should, in 
®notlfer way, continue to maintain’a barrier against cheap trans- 
mission and interchange of specimens. The sample post can, in 
any case, only be us@d for small packets, but larger packages 


the introduction of which was an inesifmable boon. The 
United States Goverpment stands almost*alone in persistently 
refusing to cooperate in this respect.” 

As chairman of the committee appointed by this Academy to 
prepare the circular, I have obtained from Mr. N. M. Brooks, 
Superintendent of Foreign Mails, U.S.P.O., certain official 
‘information which, it is believed, will throw a new light on Mr. 
MeLachlan’s comments, and make the,desirability of sending 
‘specimens by sample post still more evident. 

Mr. McLachlan’s quotation from the letter of the British 
Postal Secretary mentions the fact that specimens of natural 
history do not come within the Postal Union’s definition of 
‘sample packets. Mr.® Brooks, in a letter of July 14, 1893, 
writes: ‘*Said proposition [to admit such specimens as 
‘samples’] having been formally submitted to a vote of the 
«countries of the Postal Union, and havigg failed to receive the 
support of the number of countries necessary to s@cure its 
adoption, no country of the Postal Union is at liberty to trans- 
mit by mail to another country of the Union, natural history 
specimens as ‘samples of merch€ndise.’” —« 

On the subject of the parcels post, Mr. Brooks states (letter 
of January 12, 1894): ‘‘ It may be well to say that so far as 
small packages of matural history specimens are concerned, the 
parcels st would afford but few additional facilities over those 
offered in the regular mails if the rates were assimilated to those 
in force in Great Britain and Canada; for instance, the lowest 
charge in Great Britain on a package weighing 3 pounds or less 
addressed for delivery in Belgium is 1 shilling 3 pence (= 30 
cents), and to France 1 shilling 4 pence (= 32 cents), while in 
Canada the charges for a pound or /ess would be to Belgium 

6 cents, and to France 48 cents, While the sums above 
n&med may be low for the transmission of three-pound or one- 
pound packages, it must be gemembered that these sums are 
the minimum charges, and must be paid also on smaller 
packages, even on packages weighing only one or two ounces. 
if the proposition of this department to admit natural history 
specimens to the mails as ‘samples’ had been adopted, small 
packages of such specimens would have been transmissible 
throughout the extent of the Postal Union at the rate of one 
cent for each two ounces, while the facilities offered by the 
parcels post for the gransmission of larger packages would not 
have been curtailed. For example, under present conditiens a 
package weighing 44+ ounces may be sent from Canada to 
Belgium or France as g /e¢¢ereupon the prepayment of 45 cents; 
as a parcels-post package the charge “vould be 46 and 48 
cents respectameby 5 as a ‘sample’ the charge would be 3 
‘cents, 

Such a large proportion of the packages contain speci- 
mens weighing less than a pound, that the establishment of a 
samples” rate of postage for them is in the highest degree 
desirable. « 

In the preset condition of affairs it would appear that the 
**hyper-protection,” at whica Mr. McLachlan hints in his con- 
cluding sentence, is not on ¢dzs side of the Atlantic. 

» Philadelphia, January 18, PHILIP P. CALVERT. 


can now be sent to nearly all foreign acs’ by parcel post,® 





* 
The Origin of Lake Basins. 


THE present, while the origin of lake basins is under discus- 
sion in your pages, seems a favourable opportunity for collect- 
ing all that can be said for and against the glacier theory. Not 
being a geologist myself, I do not know whether the few remarks 
I have to make may be new or not, They are therefore sub- 
mitted with great diffidence for the considerationgf experts. 

If lake basins have been excavated by boulder-shod glaciers, 
then it follows, that as these boulders do not act by cutting, 
but by grinding, the boulders will be worn away as much as 
the rock begeath them ; that is, for every square yard excavated, 
there will be an equal amount of boulder material grounal down. 
This will be so, as we are hardly antitled to assume that the 
boulders are 6h the average harder than the under rock, and as 
they are * smaller pieces, they will be liable to a greater 
amount of fracture. Ave the glacialists, then, prepared to supply 
an amaunt of Roulder material equal to the amount excavated ? 
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and if not, how do they explain the greatere gutting power of 


the moving blocks? Further, eafter the glacier has dug a.. 


basin, the flow of water unfer the ice will be very slow, owing 
to the widening of the glacier, and the water spreading across the 
whole breadth of the basin. Hew, under these conditions, is the 
abraded material got quit of? It will no longer be water-Qorne, 
but will probably bę pushed upwards and forwards out of the 
basin’ by the ice and boulders, and should therefore form a 
deposit of a breadth nearly equal to that of the bagin. Is there 
any evidence of this? ee 

Another*poifit to which I wish to refer is in explanation of 
the constant association of lakes with gvidences of previous 
glacial conditions. It is possible, as has been pointed out by 
Mr. Oldham, that this relation may only be apparent, and that 
there may be rock basins that are not lakes, and that the ‘only 
part the ice pfayed was to keep these basins from being filled up 
by deposits. There, however, seems to be another way in which 


the ice may have acted and at least helped to malæ the lake » 


basins. When we examine the position of the principal lakes 
in Switzerland and Italy, wefnd that many of them lie where 
the plains merge into the mountains, that is, close to the foot 
of the mountains. „in many of them the lower part of the lake 
extensis into the: plains, while the upper part penetrates the 
mountain range. Now, the foot of the principal slope is where 
the greatest accumulation of ice will occur. The quick upper 
slopes supplying more ice than the lower slopes can take away, 
the consequence is that the ice accumulates until ifs greater depth 
compensates for its slower movement. If, then, the surface of 
the land was in equilibrium in the shape it was in before the ice 
made its appearance, then, owing to the unequal ¢listribution of 
the load, it would evidently not be in equilibrium after the 
arrival of thé ice, and the consequence would be that wherever 
the ice was deepest there would be the greatest tendency for a 
depression to form on the surface of the earth. In this way 
basins would tend to form under the places where the ice was 
deepest ; this would naturally be in, and in front of, the main 
valleys in the line of the greatest flow of ice, at the point 
where the quick slope of the valley gives place to the 
slow slope of the plain, just where we find thẹ principal 
Alpine lakes, The formation of lake basins Mm this way will of 
course be greatly modified by the nature of the under rock. We 
could easily imagine basins such as those of the Lake of Zurichand 
the Lake of Varese to be formed in this way, as the shores slope 
easily in all directions ; but it is much more difficult to imagine 
the upper ends of the greater Alpine lakes, where the shores 
are precipitous, to be produced by sinking due to the load of 
ice. It might be objected that jf these lake basins were pro- 
duced in the way suggested, the earth's crust ought to have,re- 
covered its form after the Ice Age had passe& This, however, 
is by no means a necessary conclusion, because when sinking, the 
rocks being already fractured, deformation can take place com- 
paratively easily; but when rising, the rocks, being in arch-form, 
are in a much better position to resist an upward’ thrust than 
they were to resist a downward one. The result of the snow ang 
ice melting would probably be to cause a general elevation of 
the mountains as well as of the lakes. JOHN AITKEN. 
Darroch, Falkirk, January 20. Š 


— 





I HAVE been following with some interest the recent dis- ° 
cussion in these columns concerning the power of ice to erode 
ro%k basins, since I have prepared for publication (presented at 
the December, 1893, meeting of the Geological Society of 
America) a paper describing some recent studies of my own 
upon this subject. After several years of study in the glacial 
belt of New England, having never found definite e@idence of 
rock basins in lakes of large size, I came to the conclusion that 
the theory of rock basins’ had little value, paiticularly since, 
after having been before us foremore than thirty ygars, so few 
instances have been proven. fn my own case, and I believe 
also in others, the attempt had always been to trace a con- 
tinuous rock lines and this I now “believe to have been an 
entirély wrong method ; for how many large lakes are there im 
which osszb/e outlets may not be buried beneath drift areas? 

By following an entirely different method I heve Been aBle 
to prove that Lake Cayuga in centraleNew York, and probably 
also Lake Ontario, is in a rock basim, Lake Cayuga has a 
length of nearly forty miles, and a width varying from one to 


nearly four miles, while its depth is in ogee place four hundred® e 


and thirty-five feét, the bottom being 


considerably below sea- ¢ 
level. s 
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°e by glaeial erosion, and occupied by Lake Cayuga. 


* possible, and there is evidence that they are not. 
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«* Tie, method followed w&s to’find the distinctly preglacial 
valleys tributary ‘in the preglacial stream valley, now deepened 
There are 
seweral of these with the broad valley and gently sloping sides 
so characteristic of old valleys, and so diferent from the steep 
side post-glacial gorges. Their“irections are at all angles with 
that 8f the ice motion. If the main valley (the present lake 
valley)¢has not been sensibly deepened by The ice, these tribu- 
taries should not be rock bottomed. In the present instance 
the entire vafley is found to be underlain by the Devonian shale 
in place (nearly horizontal); and the bottom of-ethee preglacial 
valleys are there, at the lake margin, found to be over 400 feet 
above the deepest pofht of the lake. 

There are three possible explanations of this phenomenon: 
either (1) the rivers had a fall of over 400 feet in less than a 
mile, while above this the slope was only veryeslight, or (2) 
the lake valley has subsided 400 feet, or (3) it has been deepened 
by ice ero-jon, Few will, I think, consider the first two to be 
For fuller 
details reference may be made tomy forthcoming paper. 

It seems to me that we have hére a reasonable and possible 
method of testing the value of the rock basin theory, and I 
believe that its application in other regions®Will show thgt ice 
can, where conditions were favourable, excavate lake basins of 
large size, and has done’so. This conviction comes to me in 
spite of distinct preconception and prejudice against the theory. 

: e R. S. TARR. 
e Cornell University, Ithaca, New York, January 15. 





*® Glacial Erosion in Alaska. 


REFERENCES in your recent correspondence to’ my estimate 
of the rate of erosion by the Muir Glacier in Alaska, call for a 
supplementary statement. The estimate was made in 1886 by 
determining the amount of sediment per gallon brought down 
by one of the sub-glacial streams, and calculating as best I 
could the area of the glacial basin, the amount of annual rain- 
fall, and the probable waste by evaporation and by the formation 
of icebergs, The result obtained was the removal of one-third 
of an inch of rock per annum over the glaciated area, 

Since my visit to the Muir "Glacier, Prof. H. F. Reid has 
spent two summers on the same ground with more ample pre- 
parations for collecting the facts. His report may be found in 
the National Geographie Magazine (Washington), vol. iv. p. 51. 
According to his calculation, the erosion amounts to three- 
quarters of an inch, or nearly three times as much as I had 
estimated. I have little question that Prof. Reid’s estimate is 
mgre nearly correct than mine, since my calculation was based 
upon the removalgf sediment from the entire drainage area of 
the glacial amphitheatre. Prof. Reid, however, rightly con- 


cludes that this is full twice as large as the actual bed of the’ 


glacier to whieh the glaciml erosion: was practically limited. 
Making tha? correction, our estimates are in close agreement. 

It should be observed, however, that these observations do 
not bear directly upon the question of the erosion of lake basins 
by, glaciers; for the Muir Glacier, whose sediment was 
estimated as above, is moving down a slope of about Ico feet 
per mile. The erosion over this slope, therefore, may be quite 

e different from that at the foot of the glacier as it descends below 
the water-level into the head of the tidal inlet, where, I should 
presume, the erosive power would be soon reduced to a small 
quantity. Still, the mechanical problem involved in calculating 
the distribution of the force of a descending glacier*as it reaches 
the foot of the incline is too complicated for ready solution. 
That therg is some scooping out of a rocky basin in such cases 
seems amply proved by the facts which I have quoted in my 
‘Tce Age” (pp. 237-239), from Prof. I. C. Russell, concerning 
the formation of cirques in the Sierra Nevada Mountains. 

In. my own observations twq or three years ago, however, 
upon Lake Geneva in Switzerland, I was led to believe that 
whatever might. be true of glacial erosiom, attention enough had 
not been given to the theory of a possible buried outlet leading 
past Mount Sion and Frangy to Seyssel. Certainly the course of 
thg Rhone across the spur of t&e Jura Mountains at Fort De 
l’Ecluse is very suggestive of recent occupancy. Among the 
great lakes of. America thére can be but little doubt that Lake 
Erie and some others oe their existence almost wholly to the 
Core up of preglacial outlets of the valleys by glacial débris, 

he great depth of J’ake Geneva, however, would render it 

*improbable that it wasgvholly due to such a cause, and I do not 
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soak upgnto «7y powders, and 
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know that the conditions are such as to permit the supposition 
made abe. I distinctly remember, however, that from the 
vicinity of Seyssel there was€n unobstructed view betweef thee 
mountains tqwards Geneva, and that the gravel deposits extend 
from Geneva far down towards those whith appear ahout the 

je all tributary to the Rhone which joins it 
at Seyssel. Perhap$ this theory has bedh fully considered and 
refuted ; if so, I haw not seen caps r ee 

è G, FREDERICK WRIGHT, 
Oberlin, Ohio, January 17. 
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On the Equilibrium of Vayour Pressure inside Foam. 


It is known that the vapoug pressure near a curved liquid: 
surface is different from, that near a flat surface, being less néar 
a concave surface and greater near a convex surface than near 
a flat one. Now, inside foam bubbles the surfaces are approxi- 
mately flat, except where three bubbles join to form an edge, and’ 
along these edges the surface inside any bubble is concave with a 
very small curvature. How does it happén that equilibrium can 
exist with the small pressure in these corners, and a larger pressure- 
required near the flat surfaces? In the first place it may be 
that equilibrium cannag exist, and that all foam is essentially 
unstable® and it would be almost impossible to disprove this. 
by a direct experiment. If, however, foam can be stable, it 
seems as if the only conclusion possible were that the flat 
surfaces will evaperate and thin"down, the liquid condensigg in 
the corners, until the flat parts are so thin that they are in 
equilibrium with a smaller vapour pressure than a thick liquid 
surface would require. In other words, that tl vapour pressure 
near a very thin film may be less than it can be near a thick 
one atthe same temperature. It is evident that inside or out- 
side a solid box stability must be possible, so that the second: 
alternative is the only solution, ; 

We see a phenomenon of this latter kind in the hygroscopic: 
films that cover glass. Being due to an attraction of the glass. 
for water there results what I am describing, namely, that in 


an atmosphere incompletely saturated a film of such a thicknesses» 


can exist that the vapour pressure near it is such as corresponds. 
to the existing vapour pressure inethe surrounding atmosphere. 
If we knew the connection between the thickness of a film: . 
and the vapour pressure near it, it would be possible 
to calculate the shape of a bubble near a corner. ‘Phe pressure- 
at any point being that due to the thicleness diminished by an 
amount proportional to the curvature. So that if f(y) be the- 
pressure due to a film of thickness y and v be the radius of 
curvature of the surface of the liquid near a corner, we get as. 
the equation of the surface ° 
° f(y) 7 
` “8 - e) i e 
when T is the superficial tension which may be a function of 
yand ô the density of the liquid and o of*themaapour of the 
liquid, which låtter will depend on the vapour pressure inside- 
the bubble. To determine this and the constant we should 


know how much liquid we have at our disposal (V = | ydx) to- 


= constant, 


lie Sound the bubble and to supply vapour inside, agd it would: 
appear that inside a cubical box falling freely for instance, 
a bubble would always be spherigal unless the quantity of 
liquid were sufficiently small to require the sides of the bubble- 
to be flattened against the sides of the box; ze, unless the 
volume of liquid were less than 1-2/6 times the volume of the: 
box. ° 

In connection with my letterin last week’s NATURE, I may: 
suggest that a possible cause of warming of solid powders when 
mixed with liquids, is that the solids have already got a film of 
water over their surfaces, which being on the outside in contact: 
with air, is at least on its outer surface in tension, and that this- 
enormous area of air-liquid film disappears when the solid is- 
immersed in liquid, and that the heat is due to the extinction of 
this great film” It would require very careful measurements of. 
the “heat evolved and estimates of the area of the film con- 
cerned, to decide whether this would account for the heating: 
observed. In my former letter I assumed that liquids would. 
at these latter warmed liquids. 
when mixed with them. The suggestion I am now making. 
would account for a warming being produced by d&amp powders, 
or by spray or cloud falling into a liquid. ° ° 
G. F. FITZGERALD.. 


_ Trinity College, Dublin, January 29. * 
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A Liquid Commutator for Sinusoidal Currgnts. 


My% attention has been drawrto a note in NATURE of 
“fanuary 11 (p. £53) which quotes from the Zvectrical World of 
New York “a novelgnethod of obtaining sinusoidal alternating 
currents of very low frequency,” described hy Lieutenant F. 
Jarvis Patten. The method is to make ye of conducting 
plates revolve in a vessel of liquid which al} contains a pair of 
fixed plates. This jquid corfmetator, however, is notnew. It 
was the subject of a joint patent taken out by Mr. C. G. Lamb 
and myself a year and a half ago, and it was used in connection 
with the magnetic curve-tracer gn my British Association lec- 
ture at Edinburgh on ‘‘ Magnetic Induction,” and again at the 
Royal Society soirée last May. elt has been, in fact, for some 
time qn item in Messrs. Nalder’s catalogue of scientific appar- 
atus. <A description of it was published in the Zlectrician of 
November 18, 1892. J. A. EWING. 

Engineering Laboratory, Cambridge, January 26. 


d ean snunnnnoonwrans 
A Curiosity in Eggs, 


A COMMON ‘‘barn-door” hen, belonging to a neighbouring 
farmer, recently laid an egg measuring 4 

inches in circumierence ; weight 6 ounces, On this egg being 
carefully broken a second perfect egg, with hard shell of 
ordinary size (3 inches by 54 in gircumference), was found float- 
ing i the contents of the outer one. The contents of both eggs 
appeared to be normal and healthy. This is surely a very 
unusual occurrence. E. BROWN. 

Furthe Barton, Cirencester, January 16. 


RICHARD SPRUCE, PAD., FER.G.S. 


ALTHOUGH little known beyond a limited circle of 


botanists and South American explorers, the sub- 

Ret of this notice was in many respects a remarkable 
man, who, under more favpurable circumstances, would 
have acquired a wider reputation. He was‘the son of a 
schoolmaster at the village of Ganthorpe, Yorkshire, 
and ať an tarly age showed a taste for botany, having 
compiled a “ List of the Flora of the Malton District” 

in 1837, when he was just twenty years old. For some 
years he was teacher of mathematics at the Collegiate 
School, York; and during his holidays he explored Esk- 
dale, Teesdale, Killarney, and other districts, paying 
special attention to the mosses and hepatics, among 
which he discovered many new species, which he de- 

e scribed in the Phytologist, the Transdeitons of the Botani- 
cal Society-sfeEdinburgh, and in the London Journal 

of Botany. In 1845 he went to the Pyrenees, where he 
spent ten months, chiefly devoted to his favourite 
groups of plants, among which he discovered a large 
rfumber of new or rare species. These were fully descriked 


in a paper published in the Annals and Magazine of 


Natural History in 1849. 

The delicate state of fis health, requiring a warmer 
and more equable climate than that of his native York- 
shire, he decided, by the advice and with the assistance 
of the late Sir William Booker, to visit the Amazon 
valley as a botanical collector, with the object, if possible, 
of reaching the head waters of the Orinooko and the 
eastern valleys of the Andes, districts whose riches had 
been indicated by the explorations of Humboldt and 
Bonpland at the beginning of the century, but which no 
experienced botanical collector had since visited. In- 
valuable assistance was also given by the late Mr. Ben- 
tham, who undertook the great labour of dividing &nd 
distributing the dried plants as they arrived in England, 
and sending sets to those who subscribed for them, thus 
acting as an unpaid but mos@efficient agent. The same 
eminent botanist described mast of the new species of 
flowering plfnts as they arrived, thus making known the 
valee of¢*the collections, and ensuring the sale of the 
whole of the specimens, 

In July, 1849, Mr. Spruce arrived at Para (where the 
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present writer first made his acquaintante), and during 
the succeeding fifteen ygars @arried out successfvlly a e° 
series of voyages and explorations in equatorial Soush 
America, surpassigg in extent, probably, those of any 
other scientific traveller. A‘Smere enumeration of these 
journeys can along be given here, in order to show “how 
much was accomplished amidst all the difficulties Gue to 
climate, scarcity of food, scanty means, and, imperfect 
means of transportation, aggravated by solitude and 
ill-health. * 

After a few months in Para and its gicinity, he moved 
to Santarem, at the mouth of the Tapajoz River. Here 
he remained for a year, collecting and studying the 
remarkable shrubby vegetation which surrounds the 
town, consisting largely of species then entirely new to 
botanists. During this time he made an explogation up 
the river Trombetas and its tributary the Aripecuru to 
the limit of canoe navigatign. The following year was 
spent at Manaos (Barra do Rio Negro) exploring the 
surrounding forests and streams. He next ascended the 
Rio Xegro in.a large boat of his own, so as to be able to. 
collect and preserve plants during the voyage. Two 
months were occupied in ascending the river as far as San 
Gabriel, situated on the cataracts of the Rio Negre, where 
he rested seven months, making numerous canoe excury, 
sions across the river to the various islands and to 
tributary streams, not without danger amid the roaring 
waters produced by the granite rocks and reefs which for 
some miles here fill the broad river-bed. 

Spruce next ascended the Uaupes River as far as the 
first cataract at Panuré or San Jeronymo, which he made 
his headquarters for another seven months. Here he 
was delighted by the richness and novelty of the forest 
vegetation, which was almost wholly new in species, and 
even in some of the genera, Many of the loftiest trees. 
had flowers of extreme beauty, especially thase of the 
natural orders Vochysiacex, Tiliaceæ, Bombacee, 
Lecythidez, Rhizobolez, and Rubiacez, and to add to- 
the botanical interest of the district, when the rainy 
season brought the flowering of the forest trees to a close, 
the ground beneath them became ornamented with 
thousands of curious herbaceous plants, mostdy leafless. * 

. but adorned with delicate or brilliantly coloured flowers. 
These belonged mainly to the genera Voyria, Burman- 
nia, Ptychomeria, and the Triuridez. eHere also fungi 
were more abundant than in any other locality visited,. 
and about 200 species were collected, many of which were 
as varied and brilliant in colouring as the Hoavers them- 
selves. , 

Leaving the Uaupes the traveller made his next heach 
quarters at San Carlos, the first village in Venezuela 
situated on the north bank of the Rio Negro, not far 
from the entrance of the Cassiquiare. From this station 
excursions were made up the Rio Negro and many of its-ẹ 
tributaries, and also through the entire length ofthe Cassi- 
qujare to Esmeralda on the Upper Orinooko. He was, 
now in the, country explored by Humboldt and Bonp- ` 
land nearly a century before, and collected hosts of 
plants, which were known only from the specimens sent 
home by those botanists, together withe considerable 
numbers of new genera and species. In order to procure 

* food in this notoriously hungry region, he made a special 
journey from San Carlos tè the cattle ‘district of the 
cataracts of Maypures on the Orinooko, travelling over 
the portage of Pimiehin whicheforms a narrow water- 
shed between tH two great river systems. After twenty 
months in this district he descended again to Manaos, 
from which he hgd been absent three years,end pwe- 
pared for his great journey to the,Andes. i 

Ascending the main stream of the Upper Amazon, and 
entering its great southern ‘tributary, the Huallaga, he 
passed beyond. its first rapids, and dy means ofa small? e 
western affluent and a day’s journey overland, reached e 
Tarapoto. This is a town of about, 7000 inhabitants, 

. * 


e e s 


*e the sea, and almost entirely surrounded by forest-clad |. 
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beautifully. situated in a level plain abput 1200 feet above 


mountains of moderate height, from which abundant 
streams, descend through narrow yavines, offering in 


-every direction a rich harve$t for the enthusiastic botanist.® 


Here Spruce remained for nearly two years, exploring the 
-countty for twenty or thirty miles in every direction, 
occasionally remaining weeks at a time in the more pro- 
Jinising mountain localities. Rich collections of all orders 
of plants were here obtained, especially of fefns and of 
his favourite growps the mosses and hepatics, while on 
the mountains—though only. 5000 to 6000: feet in eleva- 


tion, many north-temperate genera, such as Ranunculus,e 


‘Rubus, Stellaria, and many others, madg their first 


appearance. 


In March, 1857, he. left Tarapoto tor the Andes of 
Ecuador by way of the Upper Amazon and its tributary, 
the Pastasa, reaching Canglos by a northern branch, 
the Bobonasa, and thence through the forest to Baños. 
‘On the way he had to cross the rivey Topo by bamboo 
bridges, constructed afresh by every traveller frone rock 
to rock across the broad mountain torrent. The stream, 
however, was in flood, and he had to wait four days 
‘before ethe sbridge could be constructed, and then 
the water was so high and the passage so dangerous 
that most of his baggage—books, manuscripts, micro- 
scope, &c.—had to be left behind under a thatch of 
leaves till they could be sent for, his party of sixteen per- 
sons being in danger of starvation had they waited longer. 
After reaching Baños, the packages were sent for, and 
recovered without injury. During his enforced stay on 
the banks of the Topo, he had found the forest so rich in 
plants—especially in his favourite hepatics—that after 
-some weeks he returned there in order to obtain a more 
-complete series of its botanical treasures, and again had 
the greatest difficulty and risk in passing the flooded 
river, of which” he declares that the only pleasant recol- 
lection he retains is of the new and strange hepaticz 
which he collected on its banks. 

After some months at Baños, he devoted more than 
‘three years to the continuous exploration of the forests 
and highgr mountains of Ecuador, visiting in turn Tun- 
guragua, El Altar, Guayrapata, Azuay, Pichincha, and 
Chimborazo, but devoting most time to the first named. 
In the year 186 he was commissioned by Mr. Clement 
Markham, on behalf of the Indian Government, to 
procure seeds and young plants of the Cinchona 
suctirubra, “one of the species which produces the 


best quinine, in order to establish plantations of. 


this precious tree in. the Nilghiries. For this pur- 
pose he settled himself in the forests on the western 
slope of Chimborazo, where this species is found between 
the heights of 3500 and 7000 feet above the sea-level. 
Assisted by Mr. Robert Cross, a gardener sent for the 
purpose of taking charge of the plants on the voyage to 
India, he collected abundance of ripe seeds and raiseg a 


` quantity of young plants, all of which arrived safely, and 


helped to form those fine plantations which now supply 
an abundance of the valuable drug. He also wrote an 
elaborate reporton the Cinchona forests, their vegetation, 
and the mode of collection and preparation of the bark, 
which is considered to be one of the best works of its 
kind that has ever appearede 

This expedition, undertaken and completed under the 
pressure of almost conginual suffering, was the conclu- 
sion of Spruce’s labours in South Amerfca. So long as 
he had remained in the warm equable climate of the 
equatorial plins his health fad been better than when 
in England, and appeared to be fairly re-established, 
notwithstanding much privation and occasional attacks 
of fever. He suffered, however, from chronic diarrhcea ; 


e ‘and the extremés oftemperature and of moisture in the 
e forests and mountains, having frequently to wade for hours 


in ice-cold water, anà exposure to the severe and change- 
© 
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able climate of the high Andes, which, as Mr, Whymper 
assures us, is the most detestable in the world, bypughg 
on an attack of some obscure malarial" disease which 
rendered all further exertion impossible; and led to com- 
plications whjgh gendered the remainder of his life that 
of a confirmed fraia. Under nfedical advice he re- 
moved to the hoand dry seașcoast, remaining there for 
two years in the vain expectation of a tecovery sufficient 
to enable him to extend yet further his botanical ex- 
plorations. ° ‘ 

All hope of renewed health being given up, he re- 
turned to England in 1864. After a few months in 
London, he went te live at Hurstpierpoint, Sussex,” in 
order to be near his correspondent, Mr. William Mitten, 
who had undertaken to describe the whole of his new 
South American mosses. After remaining there two or 
three years, in varying conditionseof health, he deter- 
mined to remove to Yorkshire, where a cottage was 
offered him on the Castle Howard estate, and where his 
slender means woyld enable him to command greater 
comforts than elsewhere. This was rendered necessary by 
the loss of a large part of the money derived from the sales 
of ‘his collections, owing. to his having placed it at 
interest in 'a commercial house in Ecuador, which, un- 
fortunately, became bankrupt. He,was granted a small 
Government pension in recognition of his services in 
regard to’ the establishment of the fndian Ginchona 
plantations and his complete incapacity for any further 
remunerative work, and on this and the small remnant 
of his property he was able to live in some com- 
fort, though ‘with the very greatest economy. He resided 
first at Welburn and afterwards at Coneysthorpe, both 
small villages situated near Malton and in the immediate 


vicinity of the noble park of Castle Howard. Here b&s 


lived the life of a confirmed invalid, rarely of late yedrs 
leaving the house, keeping in*a room of uniform warmth 
and subjecting himself to a rigid system of diet. By 
these precautions he prolonged his life to the ripe age of 
seventy-six, and then only succumbed to an attack of 
influenza, from which his much enfeebled system was 
unable to rally. 

During the twenty-five years of his secluded life in 
Yorkshire he was always occupied with some botanical 
work, although for maich of the time he could only write 
or use his microscrope while reclining on a couch. His 
more important works during this period were hif 
“Palme Amazonicæ,” forming vol. x, of the botanical 
series of the Journal of the Linnean SO¢iéty, and his 
“ Hepaticee Amazonice et Andinz,” in the Transactions 
of the Botanical Society of Edinburgh, 1885. During the 
last few years he published many papers on new Hepa- 
tiwe, both American and European, and carried on a 
considerable correspondence with students»of that group 
in all parts of the world, by whom he was looked up to as 
one of the greatest, if not the greatest, of living authori- 
ties in their favourite study. ° 

Having had the pleasure of Dr. Spruce’s acquaintance 
from the time when he reached Para in 1849—an acquain- 
tance which'soon ripened into friendship during the many 
days spent together in various parts of the Amazon and 
Rio Negro, in London, at Hurstpierpoint, and during 
several visits to him at Welburn and Coneysthorpe—a 
few words descriptive of his appearance and character 
may not be out of place, Richard Spruce was tall and 
dark, with ffne features of a somewhat southern cast, 
courteous and dignified in manner, but with a fund of 
quiet humour which made him a most delightful com- 
panion. He possessed in aymarked degree the faculty of 
order, which manifested itself in the unvarying neatness 
of his dress, his beautifuély regular handwrijing, and the 
orderly arrangement of all his surroundings. Whether 
in a native hut on the Rio Negro, or in his littl® cottfage 
in Yorkshire, his writing materials, his books, his micro- 
scope, his herbaria, his stores of food an@ cloththg, all 
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had their apboipted places in which they werg always to 


be found. This habit of order made him an agmirable 
collector, and I well remembeg, on visiting Kew after my 


*return from the Amazon, the late Sir William Hooker 


took out some bugdles of plants collected by*Dr. Spruce 


and pointed out to me how well chogengand beautifully 
preserved they werg notwithstanding gha? they had been - 


collected in one of, the. very moisteSt climates in the 
world, in which thé care ank labour required to produce 
such a result was very great. He was quick at languages; 
spoke and wrote French with ease; and in South 
America rapidly acquired the Portuguese and Spanish 
languages, for the latter of which he had a great admira- 


tien. He had literary tastes, and was fond of the olde 


poet; he was full of anecdote, and even when suffering 
from illness an hour would rarely pass without some 
humorous remark or pleasant recollection of old times. 
He was an advancegl Liberal in politics, a true lover of 
the working classes, and nothing more excited his indig- 
nant wrath than to hear of the petty, but cruel, per- 
secutions to which they are often subjected. In all his 
words and ways he was a perfect gentleman, and to 
possess his personal friendship was a privilege and a 
pleasure. 

Of his merits as a botanist it must be deft to experts to 
speak; but his writings show that he had great powers 
of observation, and that nothing escaped him that could 
throw light on the peculiarities of the grand and luxuriant 
vegetation among which the best years of his life were 
passed. His papers and letters sufficiently prove that he 
possessed a clear and picturesque style of writing, and itis 
to be hoped that the journals kept during his fifteen years’ 
exploration, which he was himself unable to prepare for 
publication but which must be full of interesting matter, 
may soon be given to the world. His sole executor is 


his old friend and neighbour, Mr. Matthew B. Slater, of 


Malton. ° A. R. W. 


` PREÇIOUS STONES. 

O5 LY twenty-five years have elapsed since the exist- 
ence of diamonds in SouthAfrica was first made 

known, and during that period the diamond trade of the 

world has undergdne a complete revolution. The work- 

ing of diamond gravels in Brazil hfs been almost enfirely 


etbandoned, while the search for the gem in India, 


Borneo; and other districts has been seriously dis- 
couraged. The ¢xport of rough diamonds from South 
Africa rose gradually from 200 carats in 1867-68 to 
3,841,937 carats in 1888, when it attained a maximum: 
since that date, however, there has been a slight decline 
in the output of the mines. The annual value of the 
diamonds saised in South Africa now exceeds £4,000,000. 
Strange to say, the discovery of the new and abundant 
source of diamonds has not had any serious effect in 
diminishing the market value of the gem. When the 
diamond was first discovered in South Africa, the esti- 
mated value per carat of the rough stones was about 
#1 Ios.; in 1890 the price had risen to £1 13s. 3¢., and 
last year it declined to £1 55. 8d. 

The foregoing particulars are taken from a recently 
published book which gives an admirable account of 
the origin® of the diamond industry in South Africa, 
and of the successive changes made in the method 
of mining and washing the “blue-earth” gvhich yields 
the gems. This work originally appeared as a guide 
to the Kimberley exhibition of 1892, and contains so 
much valuable information in a small compass, that the 
author ha#been well-advised in issuing it in its present 
more permanent form. : 

1 “Diamond and Gold in South Africa,” By Theodore Reunert, 
M: Se M., Assoc, M.Inst.C. E., with Maps and Illustrations. (London: 


tanford; and Capetown, Port Elizabeth, and Johannesburg: J. C 
Juta and Co., 1893.) : 
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The working of the celebrated mines abott Kimbeir- 
ley was commegced by adventurers wetking indepen- 


dently in their claims. gBut%s the mining was carried °° 


to greater and greater depths, combined action became 
necessary, and gradually the claims were amalgamated 
and bought up by large companies. as 
Upto the yeay 1872 the working of the claims in the 
South African mines was carried on by a system of road- 
ways, which were laid out when the concagsions were 


first granted, About the date named, the use of these 
roads had to fe abandoned in favour of a system of haulage 


by wire ropes—these making a netwerk over the whole 
ofthe mines. The appearance of the mines under these 


two systems of working is admirably illustrated by photo- 
graphs in tke work before us. 


By the year 1864, the 
mine at Kimberley having been carried to a depth of 400 





Exact size and shape of a diamond found in the De Beers Mine, and exhi- 
bited at the Paris Exposition, 1889. Weight, before cutting, 428% 
carats, after cutting, 228} carats, 





Diamond found in Jagersfontein Mine in June 1893. Length (a) 24 in.; 
® greatest width (4) 2 in.; smallest width (c) xf in. Thickness at (3) end 
tiin.; thickness at (c) end gin. Extreme girth in .width (taken from 
etod)s5ifh. Extreme girth in length (taken from f to g) 62 in. Gross 
weight 9694 carats. 


feet, and heavy falls of material having preducéd serious. 
loss and inconvenience, it was felt that the time had 
come for carrying out a totally ditferent system of mining 
there. Accordingly, in that year, inclined shafts, 
starting from the surface, outside the limits of the mine, 
were put down, gnd tlifese inclined shafts have been since 
superseded by vertical ones. . 

The changes in the working of the Kimberley Mine 


have been followed by similar alterations én tĦe natifre - 


of the operations carried on in thethree other great mines 
in its immediate neighbourhood—e Beers, Bultfontein, 
and Dutoitspan. These four mines are ig the vicinity of 


the townships,of Kimberley and “Btaconsfield in the ° 


British colony of Griqualand West., The only other im-« 


t 
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Yortdht diamong mine if South Africa is that of Jagers- 
fontein, situated in the Orange Free Ste, about eighty 


"miles to the south-east of Kimbérley. 


The diamond mines of South Africa are not less 
remarkable for the size æf the ‘tndividual stones 
that hey have yielded, than for the vast amount 
-of the precious material with wéich they have 
flooded the markets of the world. The “ Braganza” 
diamond, Which belonged to the Emperor of Brazil, 
is said to weigh 1680 carats, but it hasenewer been 
-subjected to the inspection of experts, and there is every 
reason to believe that it is nothing but a colourless topaz. 
In the same way the reputed diamond of the Rajah of 
Matan in Borneo (367 carats) has been recently 
‘shown to be only a piece of quartz. Phe “Great 
Mogul,” the Regent or Pitt diamond, and the Koh-i-niir, 
‘the finest ‘productions of the Indian mines, are said to 
have originally weighed 787}, 410, and 193 carats re- 
‘spectively, but were reduced®by cutting to 2793p, 1364, 
and 102% carats. The Brazilian mines have yielded the 
Portuguese Regent and the Star of the South, the former 
-of which, on cutting, yielding a gem of 215 carats, While 
the latter weighed 2543 carats in the rough. 

The South African mines have, however, produced 


. stones surpassing in size all those hitherto obtained either 


om India or Brazil. Some of these stones are, it is 
true, of a yellow colour, and therefore of comparatively 
‘small value but others, like the Porter-Rhodes diamond 
(150 carats), the De Beers diamond (4283 carats), and 
the Jagersfontein diamond (9693 carats)—the last-men- 
tioned having been discovered as recently as June 30, 
1893—are remarkable for their freedom from any trace 
of yellow tint, and for the perfect whiteness or even 
blue-whiteness of their colour. We are able to give 
-outlines drawn to the true scale of the two largest South 
African diamonds, the one characterised by its crystalline 
form (a régulareoctahedron), the other by its irregularity 
-of shape. These are taken from Mr. Reunert’s book. 

Another book on precious stones that has recently 
appeared is of a very different character, and deals not 
only with the diamond, but with all the other materials 
held in esteem jby jewellers. The two works are, how- 
ever, equally entitled to praise for the accuracy and 
fulness of the information they supply, and for the manner 
in 4vhich the latest sources of information have been 

qe” e 2 4 
utilised. 

The distinguishing feature of Dr. Doelter’s book upon 
precious and prnamentab stones is the care which has 
been bestowed upon the directions for their easy and 
certain discrimination. In the earlier chapters, the 
descriptions of the various methods for determining and 
accurately defining the specific gravity, cleavage, hard- 
mess, refractive index and double refraction, as well as 
the colour, pleochroism, and absorption of minerals, are 
*very full and entirely satisfactory. The second part of 
the work contains systematic descriptions of the minerals 
employed for purposes of ornament; and these, as migtt 
be expected from a mineralogist of Dr. Doeltey’s position, 
leave nothing to be desired in the way of completeness 


and accuracy. No less admirable are the accounts given > 


of the artificial production of these minerals, of the 
materials made to imitate them, and of the value of gems 
and the modes of cutting them. Details of this kind are of 
much practical value, and add greatly to the usefulness of 
the bookas a work of reference. The position of certain 
minerals in the estimati6n of jewelers ig liable to vari- 
ation as the popular taste changes, and it is certainly 
mot the same in different coungries. Dr. Doelter’s classi- 
fication will, Rowever, we thirik be generally accepted as 
a‘judicious one. Of precious stones proper he admits 
i e 


1 C Rdelsteinkundes Bestimmung und Unterscheidung der Edelsteine und 
@chmucksteine. Die Kiieusgliche Darstellung der Edelsteine.” Von Dr.C. 
Doelter, o ü Prof. der Mineralogie ander K.K, Universitat Graz. (Leipzig : 

“Veit and Co., 1893.) e 
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three classts, in the highest of which he®places only the 
diamond§ the various forms of corundum, the emerald, 


and the spinel, though pd&sible exceptionemay be takene 
to the high position allowed to the last of these. The 
second-class contains euclase, chfysoberyll, zircon, 
e noble opal, garnet and tourmaline. 
To the third clas}. are relegated the turquoise, olivine, 
cordierite, kyanite, andalysit®, staurolite, hiddenite, 
axinite, vesuvian, and diopside. The ‘“ semi-noble 
stones ” fall into two classes in the higher of which are 
placed quartz, chalcedony, agate, felspars, lapis lazuli, 
and rhodonite, while the lower contains amber, fluor- | 


spar, nephrite, agalmatolit®, malachite, and serpentine. 


It is doubtful whethér some of the forms of quarts like 
amethyst and cat’s-eye, are not deserving of a place 
among the noble stones, proper. 

The third part of the work contains a series of tables 
for the determination of the minerals‘which are employed 
as precious stones. These tables have been drawn up 
with great care, and cannot fail to prove of very great 
service to those stt@ying gems and similar materials, 
either from the scientific or the commercial point of view. 
The table showing the trade names, and the scientific 
designations of the several gems, is very complete ; and the 
whole work may be commended for its union of scientific 
accuracy with practical usefulness. 
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NOTES. 


THE International Sanitary Conference, which was to have 
opened at Paris on January 24, has been postponed to February 
7. We learn that President Cleveland has appointed Dr. 
Edward S. Shakespeare, of Philadelphia, Dr. Stephen Smith, 


of New York, and Dr. Preston H. Bailhache, of the Unitg#""™ 


States Marine Hospital Service, delegates to represent the . 
United States at the Congress, 


A SLIGHT earthquake visited North Devon about,9 a.m. on 
Tuesday, January 23. The shock seemg to have been felt over 
the whole of Exmoor as far as South Molton. 


WE regret to note the death of Prof. A. Hirsch; he died 
at Berlin on January 28, at the age of seyenty-six. We have 
also fo announce the geath of Dr. G. Adler, Professor of 
Mathematical Physics in Vienna University. l 


, e 
Dr. K. VON ZITTEL} Professor of Geology in Munich Uni- 
versity, has been made a member of the Germaw Privy Council. 


AT a public meeting held at Shrewsbury on Tuesday, it was 
resolved to raise a memorial to Charles Darwin, who was a 
native of that town. Another public meeting will be held tq 
confider the best method of carrying out the proposal. The 
Mayor of Shrewsbury, in commenting upon the proposal, rightly 
remarked that in doing honour to one who had shed an im- 
perishable lustre on his native town they were doing honour tg 
themselves, In addition to the suggestion that a bronze statue 
of Darwin should be erected in fr@nt of the old Grammar School, 
now the public library and museum, it was proposed to found a 
scholarship to his memory in connection with Shrewsbury 
School. Another suggestion was that the memorial should take 
the form of a hall of science to be erected in Shrewsbury for the 
purposes of scientific and technical instruction. 


Ir is reported that a sum approaching 450,000 has been be- 
queathed by the late Mr. T. H. Adam, of Newport, for the 
purposes of technical instruction. The money is to be devoted 
to teaching practical and theoretical agriculture tẹ men and 
youths, and a knowledge of dairying, housekeeping, and other 
subjects to women and girlseither by means of lectures or the 
establishment of a school or schools of agriculture at Edgmond 
or Woodseaves, in Shropshire, or Chadwell, in Staffordshire? or 


elsewhere ; or by such other means as the trustees shall think fit. 
a e 
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TuroveH the likerajity of Mr. J. H. Veitch (sayg the Kew 
Bullein), the Museum of the Royal Gardens at Kgw has 
recently been enriched by the whola of the fine and extensive 
Sllection of vegetable products made by him during his recent 
travels in Japan. Thegcollection is not only very extensive, but 
it is also very varied, and contains many thimg@gquite new to 
‘the Museum. 


THE Rev. C. W. Langmor® sends us a description of a fine 
lunar rainbow observed by him at Bracknell, Berks, about nine 
o'clock on the evening of Wednesday, January 17. At a dis- 
tance of about four or five times tle moon’s apparent diameter 
a circle of brilliant white was seen. ẹ This was surrounded by a 
broad kand of brown-orange of several gradations, Next came 
‘anarrow band of violet, followed by a broader band of green, 
and a narrower one of yellow. The whole series was encircled 
bya broad band of brown-orange. 


A MEETING was held’ at the Society of Arts on Friday last 
for the purpose of formally constituting an Association of Tech- 
mical Institutions. Representatives of almost every technical 
institution in the country attended the m@eting. Prinogpal F. 
G. Ogilvie, Edinburgh, presided, and it was agreed that the 
objects of the association should be (a) to provide a medium for 
the interchange of ideas amongst Rs members ; 44) to influence, 
by combined action, where desirable, Parliament, County 
Councils, and other bodies concerned in promoting technical 
education jgand (c)“to promote the efficient organisation and 
management of technical institutions, and to facilitate concor- 
dant action among governing bodies, and aid the development 
of technical education throughout the United Kingdom. The 
council and officers of the association were elected, and a Par- 
liamentary committee was appointed to take such steps as may 
be necessary to secure due representation for technical schools 


@mysesthe Commission for dealing with secondary education, and 


to watch the progress of legislation affecting such schools. 


THE twenty-first annual dinner of old students of the Royal 
School of Mines was held on Monday. More than 150 guests 
were present, Among them being Profs. W. C. Roberts Austen, 
Le Neve Foster, T. E. Thorpe, A. W. Rücker, and G. B. 
Howes, Sir H, Trueman Wood, Sir Lowthian Bell, Captain 
Abney, Mr. Bennett H. Brough, Mr. W. Topley, Mr. P. C. 
Gilchrist, Mr. R. D. Oddham, Dr. E. J. Ball, and Dr. Wynne. 

1 e 


THE weather has recently been very unsettled over the British 
{ftands, owing to the influence® of a succegsion of great atmo- 
spheric disturbancgs passing from the Atlantic to the north- 
ward of Scotland; strong gales have occurred in some parts 
daily for more than a week, accompanied at times with thunder- 
storms and snow or hail. During the latter part of last week 


reports from the Azores showed that the barometer there wąs | 


two inches higher, than i in Scandinavia, and the steel barometric 
gradients over this country cgused the wind to blow with the 
force of 10 of the Beaufort scale (o — 12) in the north and west, 
both on Saturday and Monday. Although rain has fallen every 
day, the amount has only been heavy in exceptional cases; an 
inch and upwards ‘in twenty-four hours was measured both in 
the north and south towards the close of the week. In the 
north of Scotland the fall for the week ended January 27 was 
much above the average. 


Dr. J. HANN has just communicated to the Academy of 
Sciences at Vienna a paper entitled ‘‘ Contribution,to the daily 


' range of the meteorological elements in the higher strata of the 


atmosphere,” containing (1) the calculation of the two-hourly 
observations of all the meterorological elements on the summit 
of the Ontake in Japan (10,023 feet), from August 1 tq Sep- 
tember 12, 1891, and at two base ¢tations, with a thorough 
investigation of the results by harmonic analysis, by which 
mean? some interesting differences in the daily range are ex- 
hibited between the upper and lower stations ; (2) the calcu- 
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lation and dicun of the observations made by selfrecor@ing 
instruments establishagl by M. J. Vallot on Mon? Blanc (15,770 
feet), from July to Septemberg1887, together with observations 
at Grand Mulets (9875 feet) and Chamounix (3396 feet). The 
maximum temperature on MonteBlanc occurred at th. 30m 
@.m., and at the other stations at rh. p.m., but at Geneva it 
occurred at 2h, 30m®p m. The mean temperature on ‘Mont 
Blanc from July 18 to August 14 was 20°'5, and,at Geneva 
69°°8. The average decrease with height was therefore 1°°1 F. 
for each 100 Mettes (328 feet); the maximum decrease was 1° "3 
at 3h. p.m., and the minimum nearly 1°°@ at 4h. a.m. The 
daily range of atmospheric pressure shows that notwithstanding 
fhe enormous height the double daily period still occurred. ‘The 
author then dis@ussed, with the aid of the Bavarian stations, the 
modifications to which the single daily barometric oscillation 
with increasing altitude is subject, The analysis shows that the 
amplitudes first decrease with height, and then ‘increase, from 
about the height above sea at which the times of the phases begin 
to run in an opposite way to those at the surface of the earth. The 
influenee of the daily variation of temperature in the strata of 
air below the mountain summit, is thoroughly discussed on the 
basis of these results. Dr. Hann points out that it is one of the 
most interesting results of barometric observations on high 
mountain peaks, that-they show us that daily temperature 
oscillations in free air are much smaller than those shown by 
thermometers at stations, even those on the peaks® Meteoro- 
logical science is much indebted to Dr. Hann for this valuable 
and laborious investigation. 


Two ways of producing ‘‘artificial glaciers” are described by 
K. R. Koch in Wiedmann's Annalen. The yellow kinds of pitch 
resembling colophony, which can be commercially obiained, 
exhibit the plasticity with regard to pressure, and brittleness 
with:regard to tension, that ice possesses, or at least the surface 
layers do after some exposure to the air. Herr Koch takes a 
square tray provided with a slanting gutter, down which the 
pitch is allowed slowly to descend. To prevent its rolling 
down, the gutter is first lined with a layer of very hot pitch. 
As the mass descends, fissures are produced in the surface, which 
show a great resemblance to those observed in ice, th®ugh not 
so deep as the latter. 
the middle at an angle of forty-five degrees to the edges, and 
join the transverse fissures in the centre. Where the bed widens, 
longitudinal crevices are produced. The black fissures show 
well in the brown surface. Another method is to toaf the pitch 
with a layer of some white paint, when the cracks appear black 
on white. 
cracks always appear at particular parts of the bed. The 
motion, sometimes uniformly progressive, sometimes pausing, 
and sometimes directed upwards, can be well studied with a 
microscope. 

Tuose who have had occasion to measure an electric current 
by the deposition of silver on a platinum bowl as kathode, 
have probably occasionally noticed the very regular manner 
in which the silver is deposited in radial lines. This appear- 
ance is particularly noticeable on the sides of the bdfwl, and 
when a somewhat strong solution of silver nitrate is employed. 
Herr U. Behn has conducted an elaborate series of experiments 
with a view to ascertaining the eause of this regufar deposi- 
tion, and has examined the effect on the deposit produced by 
the concentration @f the solution, the current density, and 


Cracks pro#eed from the edges towards 


It can thus be easily shown that particular forms of* 


the potential difference between the anode and kathode, j 


He finds that in the glectrolys® of silver nitrate, the effece 
is best obtained with a concentrateg solution of the salt, 

and when the current density at the kathode is small. An in- 
crease in the temperature of the voltameter is foynd to facilitate 


the formation of the ridges, while, on thé @hér hand, the value’ 


of the electromotive force employed seemsdo exert no influence. 
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The authpr has succeeded in obtaining the same effect with solu- 
tions of coppeseulphate, and finds that the chief condition which 
-must in this case be fulfille@is thgt the current density should be 
emall, The concentration of the solution affects the deposit in 
‘the same manner as with silver nitrate, though to a smaller ex- 
tent. “Much smaller ridges were obtained with solutions of lea 

acetate and of zinc sulphate. The author considers that the 
ridges are in all cases caused by the effect of convection currents 
set up in the electrolyte owing to the changes in concentration 
which go on in the liquid during the passage o the current. 
The paper in whigh these results are given is published in 
Wiedemann’s Annalen for January, 


IN the January number of Zeitschrift fiir praktische Geologie 
a brief historical account may be read of the Géblogical Survey 
Departments of Bavaria and of Alsace-Lorraine. Bavaria was 
the firsteamong German States to found a Government Geo- 
logical Survey. That was more than forty years ago, and ever 
since its commencement it has Ween under the able guidance of 
Oberberg Direktor von Giimbel. To his tireless zeal is largely 
due the enormous amount of work accomplished by the @urvey. 
The mountains on the borderland of Bohemia and the Austrian 
Tyrol have been mapped in detail, Franconia was completed 
in 189%, andgthere still remain Rhenish Bavaria, the Danube 
The 
Alsace-Lorraine Survey, instituted in 1873 under the manage- 
ment of Pxofs, Benecke and Rosenbusch, was handicapped at 
its commencement by the want of detailed topographical maps. 
Rapid strides are now being made, and a series of geological 
sheets of Northern Lorraine have been published since 1887. 
The long southern strip of Alsace is scarcely begun. National 
tivalry makes itself felt along the French frontier. The German 
geologists complain that it is made practically impossible for 
them to carry their work over the frontier, whereas the French 
geologist§ have had the advantage of free access into Alsatian 
territory. ° 

MODERN geology entered on a new period of progress when 
it realised some of the results of horizontal rock movement., 
Heim, Lapworth, Bertrand, and others proved beyond dispute 
that rock masses could be displaced and carried many miles 
over the surfaces of underlyjng rock. A Swiss geologist has 
jast proposed a movement of this kind, but on a gigantic scale, 
as an explanatioh of the Chablais mountains which extend on 
both sides of Lake Geneva. He imagines that the upper 
part of an immense fold ef rock was carried from the districts 
south of "Mont Blanc and Mont Rosa, to the northern 
eslopes of the Alps, and that this movement was not 
limited to the Swiss areas, but could be traced eastwards at 
least into the Engadine. The Chablais mountains and frag- 


° mentary portions all along the northern edge of the Swiss and 


Bavarian highlands are thought to be the remaining traces of 
the carried rocks, and to be, in short, geologically misplaced 
mountains, Should this theory prove to be correct, it w#l be 
of the highest importance ; at the same time, theeevidence in its 
favour does not yet profess to be entirely conclusive. (Arch. 
des Sc. Rhys. gt natur., December, 1893, Geneva, * Sur Porigine 
des Préalpes Romandes,’”’ by Hans Schardt.) 

' THE statistics of the cases treated for hydrophobia during 
the month of November at th ®Pasteur Institute in Paris appear 
in the December number of the Annales de l'Institut Pasteur, 
No less than 129 persons “underwent this tregtment, and of these 


eninety-four were bitten by undoubtedly rabid animals, the 


remaindgr. having been attagced by animals suspected of 
suffering from rabies at.the time, but in Which the actual proof 
‘of this being the case, such as a veterinary examination and com- 
munication of the disease to other animals, was wanting. Of 


e * these persons 109 weze -bitten -by dogs, seventeen by cats, one 


e by a horse, one by a gheep, and one by a pig. In October 127, 
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in September 108, @nd in August 135 pers@ns Were treated for 
hydrophobia in Paris. The establishment of similar institutes 
in so many other parts of the world, naturally tends tog reduge 
the number of foreigners attending the Pasteur Institute in 
Paris ; last year’s statistics, however, sh@wed that England still 
furnished a qmsiderable proportion of the strangers at the 
Institute, and this state of things is unfortunately likely to 
continue as long as we arg oBliged to, depend upon other 
countries for the treatment of this terrible disease. 


- WE published a few years $go a review of an elaborate work 
on the chemical and bacteriological examination of potable 
waters by Salazar and Newman; these authors have reoently 
communicated a paper on the ice consumed in Valpffaiso to 
the ‘Actes de la Société Scientifique du Chili,” 1893. The 
inconsistency of people taking elaborate precautions to ensure 
the purity of their drinking water, whjlst ice is used without 
any consideration of its source, is pointed out. In one of the 
samples examined, and taken from some of the ice supplied to the 
city, as many as 15,3g0 micro-organisms were found in a cubic 
centinfetre of melted ice. Following in the footsteps of other 
investigators, the authors insist upon all ice used for consump- 
tion being prepared from water rendered above suspicion by 
being either previously distilled or- passed through Chamberland 
filters. 


e@ 
A CATALOGUE of meteorological, magnetic, anð physical 
instruments has been received from E, A. Zschau, Hamburg. | 


THE December number of Dr. Braithwaite’s ‘‘ British Moss. 
Flora” has been received. It deals with Bryacez and Bar- 
tramiacez. 


f 


WE have received several supplements to the Queenslagd a 
Government Gazette, containing the statistics of meteorological 
observations made in Queenslanti during 1893. 


THE January number of the Zssex Review contains an obituary 
notice of the late Mr. E. Charlesworth, and an article on tech- 
nical instruction in Essex, by Mr. J. ff. Nicholas. 


By-far the best desaription that we have seen of the Man- 
chester Ship Canal, both as regards text and illustration, 
appears in Engineering for January 26. The work is traced 
from its beginning, eleven and a half years ago, and all the 
details of construction are deatt with in a very exhaustive - 


manner, ; + 
+ 


WE have received from Messrs. Williams and Norgate a 
work entitled ‘Descriptive Biography Columns,” by Mr. 
Nasarvanji Jivanji Readymoney. The work is designed to receive 
records of the events that make up one’s life, and is therefore 
similar to Mr. Galton’s life-history album, with the addition 
of a few novel features. e 


THE second edition of Clowes’ and Coleman’s “ Quantitative 
Chemical Analysis” (J. and A. Churchill) has just appeared. 
The original edition was reviéwed in these columns in April, 
1892. Several important alterations and additions have since 
been made, thereby increasing the value of a book that has been 
found useful to both teachers and students, 


Bulletin No. 41 of the Experimental Station of the Kansas 
State Agricyltural College, Manhattan, is devoted to a report 
frem the Botanical Department on the effect of fungicides .on 
the germination of corn. 


THE Monatsschrift fir Hakteenkunde, a mdhthly journal 
devoted entirely to the cultivation of Cacti and other succulent 
plants, has now entered on the fourth year of if existence, It 
is edited by Prof. Schumann, of Berlin, and p@blished by 


Neumann, at Neudamm, in Brandenburg. 
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We have received the Agricultural Gazette of Nav South 
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AN interesting påper upon the interaction between oxygen ,« 


a. say, phos phoretted hydrogen, 
. sodium aluminate, and a phosphide of aluminium of the com- 


éValewfor Octoher, 1893, containiag, among other papers, an 
elaborate one by Mr. N. A. Cobb, on ‘‘ Plant Diseases and 
their Remedies.” Tffe present instalment is entirely devoted 
to the very numerous giseases which attatk “ne sugar-cane ; 
copious illustrations are given of its animal and vegetable 


parasites. -* @ 


Mr. W. TRELEASE reprints, from the fifth annual Report of 
the Missouri Botanical Garden, an elaborate illustrated paper on 
sugar maples, He recognises ten species of Acer natives of the 
Unit States, and classifies them under ‘ive groups—the bush 
maples, vine maples, sycamore maples, soft maples, and hard 
or sugar maples. The sugar maples are deer grandidentatum, 
saccharum, and #loridanum, Linneeus’s Acer saccharinum is 
not a sugar maple at all, but is the silver maple belonging to the 
group of soft maples. 


A NEW method of preparing phosphorus is described by 
Messrs. Rossel and Frank in the current issue of the Berichte, 
By the use of aluminium as redycing agent it is shown that 
phospkorus may be directly obtained from any mineral phos- 
phate, and the method lends itself admirably to lecture-table 
demonstration. When ordinary microcosmic salt, hydrogen 
ammoniunf sodium phosphate, is fused in a porcelain crucible 
until it is converted ‘into sodium metaphosphate, and aluminium 
turnings are dropped into the liquid, the flame of burning 
phosphorus at once appears. If the experiment is conducted 
in a glass tube in a slow current of dry hydrogen the phos- 
phorus distils into the cooler part and without the formation of 
The residue consists of alumina, 


position Al,P;. This latter substance may be isolated as a 
grey crystalline powder by leading phosphorus vapour over 
aluminifm heated in a combustion tube; itis unchanged by 
further heating, but is decémposed by water with formation of 
aluminium hydrate, phosphoric acid, and phosphoretted 
hydrogen. In the preparation of phosShorus by the method 
above described it is cgnsequently impossible to obtain more 
than thirty per cent. of the phosphores ‘contained in the 
rajneral phosphate employed. But it is found that the 
phosphide is totally decomposed by Beating with silica, 
and hence if the mintral phosphate is previously mixed with 
some form of silica the whole of the phosphorus is liberated, 
and the reaction proceeds in a regular and readily controllable 
manner. Bone meal, powdered phosphorite or fossil phos- 
phate, magnesium pyrophosphate, calcium metaphosphate, or 
any ordinary available phosphate, may be employed. Care 


_ must be taken, however, not te employ superphosphates con- 


taining admixed calcium sulphate, such a$ are commonly ob- 
tained for agricultural purposes by treatment with sulphuric 
acid without separation of the sulphate, for the sulphate is sud- 
denly decomposed by the aluminium when a certain temperature 
is attained, with explosive force. Superphosphates obtained by 
treatment with hydrochloric instead of sulphuric acid may be em- 
ployed with perfect safety, as chlorides are not explosively 
decomposed by aluminium. The new. mode of preparing phos- 
phorus may be conveniently illustrated upon the lecture-table 
by placing in a combustion tube a yard long, traversed by a 
slow current of hydrogen, a mixture of two and a half parts of 


aluminium, six parts of sodium metaphosphate, obtained by- 


heating micro€osmic salt, and two®parts of finely divided pre- 
pared silica, and heating until the reaction.commences. This 
is notified by a #idden brilliant incandescence, and phosphorus 
is observed t® rapidly condense in globules in the cooler portion 
of the tube, at the end né@arest the draught-hole into which the 
escaping ħydrogeħ is led. 
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and phosphoretted hydrogen*is contributed to the Zeitschrift für 
Physikalische , Chemie by Dr. Van de Stadt. It is shown that 


ethe two gases instantly combine? with the appearance of flant, 


when they are allowed to mix under diminished pressure. The 
combination occurs under these circumstances in the proportions 
of two volumes of hydrogen phosphide to threeavolumes of 
oxygen, the prajduct being phosphorous acid. When, however, 
the oxygen is admitted very slowly, or the two gases are allowed 
to mix by diffusion under a pressure not exceeding 50 mm, 
ecqual volumes appear to react with production of a greenish 
flame, liberation of hydrogen, and formation of a crystalline 
deposit on the walls of the vessel. The crystals melt at about 
80°, and appear to consist of the little-known metaphgsphorous 
acid HPO,; they are deliquescent, but after combination with 
sufficient water vapour to produce ordinary orthophosphorous 
acid the substance solidifies again. If the pressure is greater 
than 50 mm. both the meta and ortho acid are produced together 
with More or less free hydrogen. When the pressure is 
gradually reduced the gases combine at a certain low pressure 
with explosion. It issomewhat remarkable that the ipfluence 


of moisture is directly opposite to that usually observed, for. 


instead of facilitating the combination it greatly retards it. 


Nores from the Marine Biological Station, Plymouth.— 
Recent captures include two specimens of a small well-marked 
species of Doris, new to Britain, and probably’ to science, The 
tow-nets, on the other hand, have not yielded much of unusual 
interest lately, the chief, contents being Copepods, Sagitta, 
Cirrhipede Nauplii, Polychete larvæ, and Teleostean ova, 
The breeding season of a large number of both Fishes and 
Invertebrates has, however, recently commenced, including 
the Nemertine Zinezs obscurus, the Polychete Phyllodoce, the 
Mollusca Purpura lapillus and *Acanthodoris pilosa, the Crus- 
tacea Cravgon vulparisand Eurynome aspera, and the Ascidian 
Botrylizs violaceus: The Anthozoa Aleyonium digitatum and. 
Cereus pedunculatus are still breeding. 


THE additions to the Zoological Society’s Garderfs during 
the past week include two Bladk-eared Marmosets (Hajale 
penicillata) from South-east Brazil, presented by Mrs. G. E, 
Russell; two Weka Rails (Ocydromus australis) from New 
Zealand, presented by the Hon. Lancelot Lowther ; a Cross- 
b Loxia curvirostra) British, presented by *Me. W. S: 
Berridge ; a King Snake (Coluber getulus) from Florida, pres | 
sented by Mr. Lawson Reuss; a Rose-ringed Parrakeet 
(Pale@ornis docilis) from West Africa, presented by Mr. J. 


Hickman; a Ring-tailed Coati (Vasua rufa) from South e 


America, deposited ; two Abyssinian Guinea Fowls (Numida 
pttlorhyncha) from Somaliland, two Burrowing Owls (Speotyte 
cunicularia) from America, eight Undulated Grass Parrakeets 
(Melopsittacus undulatus) from Australia, purchased. 





OUR. ASTRONOMICAL COLUMN. 
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JUPITERS SATELLITES IN 1664.—In the New York Nation, 
Mr. D. C. Gilman calls attentign to an interesting letter of 
John Winthrop, written in 1664 to Sir Robert Moray. The 
letter is printed ig - the® Proceedings of the Massachusetts 
Historical Society, 3 
from it :— 

‘* Havinge looked upon Jupite#with a Telescope, ypowthe 6the 
of August last, I saw 5 (?) Satellytes very distinctly about that 


Planet: I observed it with the best curiosity I could, taking j 


very distinct notice of the number of them, by severall aspects 


une, 1878, and the following is an extract , 


with some convenient tyme of intermissign? & though I e e 


was not without some consideration whether.that. fifth might not 
be some fixt star with which Jupiter mighteat that tyme be in 


neare conjunction, yet that consideration made me the morg 
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e GEOGRAPHICAL NOTES, 


PROF. MARCEL Dusors®publishes in the last numberof the 
Annales de Géographie an epitome of his address on the 
inauguration of the Chair of Colonial Ge®graphy in the Faculté 
des Lettres at Raise He proposes to treat the subject of colonial 
geography on widely philosophical lifes, and repudiates the 
suggestion that it is synonymoys with the history of French 
colonisation or the topographi€al description of French colonies, 
M. Dubois is one of the leading exponents in France of the 
modern conception of geography as a science involving the 
application of the results of mdny sciences to the central problem 
of the relation of Man to the earth. 


THE new number ef Petermanns Mitteilungen contait! the 
first instalment of a paper by Count Joachim Pfeil off South- 
west Africa, illustrated by an excellent map of the region bor- 
dering 20° E., showing the routes of all travellers who have 
crossed it, and a series of valuable sections from Count Pfeil’s 
own determinations of altitude. The number also contains an 
account of the Adelsberg Grotto, by Herr Kraus, referring spe- 
cially to the explorations of MM. Martel and Putick, mentioned 
in NATURE, vol. xlim p. 256. 


PRINCE CONSTANTINE WIAZEMSKI has completed a very ex- 
tensive journey through Asia, of which he willsoon give an account 
to the Paris Geographical So@ety. Leaving St. Petersburg in 
1892, he travelled to China by Siberia, and continued thence 
though Tonkin to Annam, Cambodia, Cochin-China, Siam, 
the Laos country, Burma, Manipur, Kashmir, Tibet, Bokhara, 
and Persia, arriving at Tiflis in November last. Iæ this great 
land journey he made extensive scientific collections, which 
were unfortunately nearly all lost on account of .attacks by 
natives when passing through the Chin country. 


carefully to take notice whether I cougd discerne any such 
*© difference of one of them fréin thegother foure, that might by the 
more twinckling light of it or any other appearance give ground 
to believe that it might be a fixt starr, but I could discerne 
nbthing of that nature: and I Consider that the tube with whiche 
I lodked upon them, though so good as to shew very clearely 
the Satellytes, yet was but of 3 foote and Ralfe with a concave 
ey-glasse ; and I question whether by a farre better tube a fixt 
star can bé’discerned so near the body of that planet when in 
the ever bright activity of its light, for, if so, way are there not 
often if not alwayes seene with the best tubes the like or more,” 

The fifth body ob€erved by Winthrop was probably a small 
star, but though it cannot definitely be said what the body was, 
every one will agree that it was not the fifth satellite discovered® 
by Prof. Barnard. Even at the present time it isnot uncommon 
for an astronomical tyro to believe he has seen the moons of Mars 
by meang of an opera-glass, being deceived by the appearance of 
small stars in the vicinity of the planet, and there is little doubt 
that Winthrop was misled in a similar manner, 





THE U.S. NAVAL OxBsERVATORY.—The report of Captain 
F. V. McNair, superintendent of the U.SeeNaval Observatory, 
for the year ending June 30, 1893, has just been issue® We 
extract from it a few points of interest. On May 15, 1893, the 
old Naval Observatory was formally abandoned as an observa- 
tory, and the new site on Georgetown. Heights, Washington, 
æ Officially occupied. “Owing to this change, few observations of 
the heavenly bodies have been:made since the last report. Prof. 
Eastman has determined the position of the new observatory 
with refereftce to the old one. Assuming the adopted latitude 
and longitude of the old observatory to be correct,'the position 
of the new is lat. 38° 55’ 14°68, and long. 5h. 8m. 15°7Is. west 
of Greenwich. Prof, Eastman has been relieved of the charge 
of the transit circle, and is now chief of the department of fun- 
damental observations. The new office is one that many 
astronomers would consider of doubtful advantage, for we learn 
that the department consists of one computor to assist in com- 
piling the results of twenty-three. years’ observations of stars 
with the transit circle. Prof. Harkness has been chiefly en- 
gaged in overlooking the remounting of the equatorials and the 
prime vertical transit instrumeht. Into the mountings of the 12 
and 26-inch equatorials he has introduced a pair of dials for in- 
dicating the right ascension and declination of the point of the 
heavens to which the telescope is directed. The dials face the 
observer when his hands are upon the right ascension and de- 
clinatior? quick motions, they are-brightly illuminated, they give 
the same degree of accuracy ms the old-fashioned coarse circles, 
and as the right-ascension dial is moved by clockwork it shows 
the apparent r®&ht a¢cension of the telescope, together with its 
hour angle, and the right ascension of the meridian. Having 
the right ascension and declination of any visible object, the 
observer gan*instantly bring it into the field of the finder by set- 
ting these coordinates upon the dials. All the movements of 
the instrument are controlled, and all the readings of the dials 
and circles are made, either from the floor of the dome or from 
the eye end of the main telescope, thus enabling an observer to 
+ work alone without the aid of an assistant. For greater con- 
venience In observing the sun and moon, supplementary gearing 
has been introduced into the driving clock, by means of which 
_ the sperd of the telescope can be instantly changed from sidereal 
to mean solar or mean lunar. Prof. Harkness’ arrangem@gnt is 
extremely ingenious, and should be adopted in all observatories 
in which the aim is to minimise inconveniences. Prof. Frisby 
reports that, with the assistance of Prof. Brown, the catalogue 
of 17,080 stags observed by the late Captain Gilliss, at Santiago, 
has been completed, and is now ready for publication. These 
facts suffice to show that though the observatory was in an um 
settled copdition during the year covered by the report, a larg 
amount of good work was accomplished. 


THE LARGE FIREBALL OF JANUARY 25. 


A LARGE detonating fireball was observed over al owt 
district at ten o’clock on the evening of Thursday, 

January 25. Mr. W. F. Denfiing has sent us, the following 

detailed description of the phenomenon :— 

“ A slow-moving fireball of the most brilliant kind was. seen. 

at Bristol on January 25, at rol, 1m. Clouds covered the sky at 

the time, but the planet Jupiter anda few of the brighter stars. 

were dimly visible. i 

‘* A sudden and vivtd illumination of the firmament caused. 
me to look upwards, without, however, seeing anything. A 
second flash prompted me to turn round, when I immediately 
saw, in the north-north-east, the expiring splendours of a large 
double-headed fireball. No starg could be distinguished in t 
vicinity, but the poigt of disappearance was afterwards carefully 
determined as in azimuth 206° west of south, and altitude 20°. * 
It was slightly descending, and the backward prolongation of 
its track indicates,the radiant as near a Cephei. 

“The fireball appears to have ‘been seen with startling effect 
at many places in Worcestershire. At Alvechurch, Redditch, æ 
leud report similar to a clap of thunder was heard after the dis- 
ruption of the meteor, and there was a perceptible oscillation, 
supposed to be due toa slight shgck ofearthquake. At Worces- 
ter, Droitwich, and other places in the locality, windows were 
violently rattled and houses shaken, so that people rushed out 
of doors in a terrified state. : 

‘The meteor was well seen, at Birmingham, and the deton- 
ation followed the explosion in three minutes, according to the 
testimony of two trustworthy observers. 

** From a discussion of the various observations, the disap- 
pearance of the meteor is well indicated at a height of only sixteen’ 
miles above a point of the earth’s surface, four miles north of Ash- 
church, near Tewkesbury. Its direction was from north-north- 
west to south-south-east, and the earth point at Swindon, thirty- 
five miles fom the place of disappearance. The descriptions 
ate somewhat conflicting as to the early stages of the meteor’s. 
flight, but it probably passed over Chester at an elevation of 
_fifty-eight miles, At the time of its disappearance near Ash- 
church it was forty-seven miles from Bristol, and thirty-six from 
Birmfngham.” 

Mr. Lloyd Bozward wfites to us as follows :w-‘‘ At about ten 
on Thursday night a meteor of enormous size passed over Wor- 
cester, The night here was densely overcast. For all that, the 
brilliance was so intense as to dim the’light of the street lamps. 
Even when first manifest the radiance was exteedingy bright, 


THE SATELLITE OF «eNEPTUNE.—®Prof. Struve recently com- 
a municated to the St. Petersburg Academy $f Sciences a discus: 
sion of the observations of the satellite of Neptune made with 
athe 30unchyefractor at Pulko@a from 1885 to 1893. A com- 
parison of the four orbits calculated fot four different epochs 
’ has clearly established “the existence of the progressive move- 
ment of the pole of fhe orbit suspected by Mr. Marth some 
e yearsago. Am acceleration of the motion of the satellite has 
been detected, the*cause of which is unknown. The value 
obtained for the mass of Neptune is 1/19396, the sun’s mass 
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and as the phenomenon passed onwards the light grew in bright- | time since, about twqmiles south of the one seße you some time 
ness until it equalled the lustre of the electric arc, and has been | ago. I can have it sent to yo by tr@in from Byrock.” Vasious e° 
cempad to theeglow of a great @lectric search-light. The | delays occurred, and I did not get it until September 5. The 
emitted light lasted at least 30 seconds. Apparently the path | meteor had been very carefully packed, and had not suffered 
was from the north-west. Two minutes after disappearance | anuch loss on the journey, although, like the previous one from 
three detonations were heard, the last bemgegf exceptional |@this locality, it is much cracked, and many parts of the surface 
violence, shaking buildifgs, and causing the earth to vibrate, | are ready to crumbte away. Al the parts together weigh 
Here at Henwick, the head gf the meteor, though visible at | 744 lbs., and its specific gravity as a whole is 3°757. The No. r 
other places, was invisible, but a Magnificent long luminous trail | Gilgoin meteor weighs 674 lbs. and its specific gravi@y is 3°857. 
was apparent. At Hallow, hence three miles north, and at | They are sq mych alike that it strengthens the probability 
- Clifton-on-Teme, hence twelve sniles north-west, the light | arising from external similarity and nearness of the localities in 
was seen, and the effects of th@ terrific explosion were ex- | which they were found that they are parts of one much larger. 
perienced. Atthe former place the crockery-ware was jarred off | It is but right, however, to add that if so, they must have 
the i, of cottages. A loud rumbling poise was also heard, | sravelled through the atmosphere together a sufficient distance 
some p&gons describing it as like the prolonged roar of distant | to cause the usual melted surface, which, although in parts lost 
thunder. At the Wych Malvern, slates were displaced from | by subsequent slow effect of oxidation, is yet too extensive to 
house-roofs, A gentleman who observed the meteor at Mold, | admit the alternative that they divided as they fell. 
North Wales, says that, if anything, it s 
appeared to him to be la®ger than the moon. 
The colour ‘ was blue in the centre, and had 
yellow fire round the edges.” No explosion 
was heard there. The meteor, it is supposed, 
broke up near Clifton-on-Teme, but no trace 
of its débris has hitherto been found. At 
Droitwich, hence seven miles north-east, it 
was thought that the Evesham g&s works, ° 
twelve *miles away, had blown up. At - 
Pershore the head of the meteor was seen, 
and its bursting, which it is said was ac- 
companiedby the flashing of a dull red light, 
was witnessed, At Malvern, eight miles 
westward, the terrific effects of the occur- 
rence were apparent. Here there is no 
previous record of a meteoron so grand, 
prolonged, and terrific a scale.” 
Several letters describing the meteor have ` 
appeared in the Times. Mr. W. H. Lloyd | 
‘© olMeved the phenomenon from the top of ' 
the Cotswolds, about half a,mile north | 
of Minchin Hampton. He saw a ball of : mene 
fire pass rapidly from north to south, and || <> S. dete oe Ree: 
disappeas in ene or two seconds, About tx os a 
a minute or a minute and g half afterwards 
a series of explosions was heard, A de- l ý 
tonating sound was also heard at Cheltenham, but at some other This recently-found No, 2 Gilgoin meteor is, roughly, double pre 
places no peculiar sound was noticed. A loud rumbling noise | convex, and measures 7 inches through the thickest Art, and 
like an explosion was,heard near Ross, Herefordshire, and | 14 x 15 inches diameter, The sugface has been melted, but 
ascribed to an earthquake shock. Mr. J..G. Wood remarks jn | is not so smooth and glossy as others I have seen ; when a parts 
yesterday’s 7imes that there is possibly a connection between | of it which has not been oxidised is brokem, it % dark grey in 
earthquakes and meteoric phenomena, He points out that the | colour, and shows a great abundance of fine bright, white metallic 
North Devon disturbance of January 23 @ee p. 320) was fol- | particles. The rule is laid in a space left by some pieces 
lowed by the metea of Januaty 25, and that both an earthquake | missing. The meteorite has not yet been anafysgd, but I 
and a bright light was observed at Ross, though the observer | hope Prof, Liversidge will undertake that work. 
did not actually see a meteor. The light of the meteor is H. C. RUSSELL. » 
variously stated, but the majority of observers describe it as in- 
ey one and bluish, similar to the light ofthe eae eres 
r. J. D. La Touche, writing from Stokesay Vicarage, Shrop ’ 1 e 
hie says roe phenomenon continued for certainly more MODERN MATHEMATICAL THOUGHT. 
than half a minute; but at Brigworth, Northampton, the dura- ONE who, like myself, is not a mathematician in the modern © 
tion is said to have been about seven ov eight seconds. All sense naturally feels that some apology is due for accept- 
agree, however, that the meteor was of a brilliancy so great | ing the invitation with which this society has honoured me, to 
that the whole sky was illuminated, and Venus and Jupiter | address it on g mathematical subject. Possibly an adequate 
paled into insignificance before its apology may be found in the reflection that one who has not 
gone deeply into any of the contemporaneous problems of 
mathematics, but who, asa student, has had a sufficient fond- 
ness for the subject to keep himself informed of the general 
ON A METEORITE FROM GILGOIN ceurse of thought in it, may be able to take such a general 
3 STATION. review as is appropriate to the pregent occasion, I shall there- 
sal : fore ask your consideration of some comparisons between the 
[T will be remembered that at the June (1889) meeting of the | mode of thinking on mathematical subjects at the present time, 
Society I exhibited a meteor weighing 674 lbs.*sent to me | and those methods which håve come dotvn to us from the past, ° 
by Mr. J. F. Yeomons, of Gilgoin Station, situated forty mile$ | with a view of pointing out in what direction progress lies, and æ 
towards east-south-east from Brewarrina. (This meteorite is | what is the significance of mathematical investigation at the 
the left-hand one shown in the accompanying figure.) It had present day. 2 6 . * e 
been long exp8sed to the weather,®and the chemical actign of | © Among the miscellaneous reading of ry youth was a history : 
airand rain had broken up the surface of it to such an extent | of modern Europe, which concluded with: general survey and’ 
that pieces fell aff each time it was haSdled. attempted forecast of progress in arts, science, and literature. 
On Febragry 8, 1893, Mr. Yeomons again wrote to me and | So far as I can judge, this work was writteg about the time of © e 
pee ye neve an eur a ae A suont 1 Address delivered before the New York Mathgmatical Society atthe ® 
1 Read'at the Royal Society, Sydney, November z, 1893. annual meeting, December 28, 1893, by Prof. Simon gweomb. Š 
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i Euler or Lagrage. On the subject of mathematics the writer’s 
conclusion was that fruitfulgnvestigation Seemed at an end,.and 
that there was little prospect df brilliant discoveries in the 
uture. To us, a century later, this judgment might seem to 
ay the danger of prophesying, an@ lead us to look upog 
t 


egauthor as one who must have been too prone to hasty con 


clusions. I am not sure that careful analysis would not show 
the author's view to be less rash than it may now appear. May 
we not saythat in the special direction and along the special 
lines which mathematical research was following a century ago 
no very brilliant discoveries have been made? Can we really 
say that Euler’s figid of work has been greatly widened since 
his time? Ofthe great problems which baffled the skill of the 
ancient geometers, including the quadrature of the circle, the 
duplication of the cube, and the trisection of the angle, we have 
not solved one. Our only advance in treating*them has been 
to show that they are insoluble. To the problem of three 
e _ bodies we have not added one of the integrals necessary to the 
complete solution. Our elementary integral calculus is two 
centuries old. For the generat equation of the fifth degree we 
have only shown that no solution exists. We should, doubt- 
less, solve many of the problems which tke Bernoullis and their 
contemporaries amused themselves by putting to each other, 
rather better than they did; but, after all, could we get any 
solution which was beyond their powers? I speak with some 
diffidence on such a point as this ; but it seems to me that pro- 
gress has bé®n made by going back to elementary principles, 
and starting out to survey the whole field of mathematical in- 
vestigation from a higher plane than that on which our pre- 
decessors sood, rather than by continuing on their lines. 

We may illustrate this passage to new modes of thought by 
comparing Euclid’s doctrine of ratio and proportion with our 
own. No one questions the beauty or rigour of the process by 
which Euclid developed this doctrine in his fifth book, and 
applied it to the theory of numbers in his seventh book, But 
can we help pitying our forefathers who had to learn the 
complex propositions and ponderous demonstrations of the 
fifth book, all the processes and results of which we could 
now write on a single sheet of paper? Asa mental discipline 
the study was excellent; but it seems hardly possible that 
one could have remembered*the propositions or the methods 
of demonstrating them if he had no other knowledge of 
them than that derived from the work itself. When we care- 
fully examine these propositions, we find that while Euclid 
recognised the fact that one of two ratios might be greater than, 
equal tog or less than another, yet he never regarded them as 
mere quantities which coujl be treated as such. From his 

gtandpoint a ratio was always a relation, and a relation cannot 
~ exist without two terms. 

In pointing out this complexity of Euclid’s doctrine, I 
must not be taken to endorse the very loose way in which the 
doctrine in* question is “usually treated in our modern text- 
books. hat we should aim at is to replace Euclid’s methods 

ə by those which pertain to modern mathematics. At the 

present time we conceive that a relation between any two 
concepts of the same kind may always be reduced to a single 

e term by substituting for it an operator whose function it is 

to change one of these concepts into the other. In the case 

e of the relation between two lines, considered simply as one 
dimensional quantities, which relation is called a ratio, we 
regard the ratio as a numerical factor or multiple, which,goper- 
ating on one line, changes it into the other., For example, 
that relation which Euclid would have expressed by saying 
that two lines were to each other as 5 to 2, or that twice one 
line wag equal to five times the other, we should now express 
by saying that if we multiplied one of the lines by two and one 
half, we should produce the other. This might seem to we 
simple difference of words, byt it is much more. It is a simpli- 
fication ôf ideas; a substitution of one conception for two. 
Euclid needed two terms to express a relation ; we need but 
one. ° 

e But this is not the only simplification. "A peculiarity of our 
modern mathematics is that operators themselves are regarded 
as ind@pendent objects of reasoning; susceptible of becoming 

_ operands, without spegification of their particular qualities as 

operators. Thus, ingtead of considering the ratio which I have 

‘just mentioned as an operation of multiplying a line by two and 
e one half, we ffnajlyreduce it to the simple quantity two and 
e one half, which we may conceive to remairf inert until we bring 

it into activity as a multiplier. It thus assumes a concrete form, 
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capable of being carried about in thought, and operated upon as 
if it were a single thing. 


This example may affofa us a starting-point for a’farthêr 


illustration of the way in which we have broadened the con- 
ceptions which lie at the basis of mathenfatical thought. Let us 
reflect upon threMation between a straight line going out from a 
certain point, and another line of equal length going out from 
the same point at right angles tẹ the figst. Had this relation 
been presented to Euclid as 2 subject for*study, he would pro- 
bably have replied that though much simpler than those he 
was studying, he could seeenothing fruitful in it, and would 
have drawn no conclusions from it. But if we trace up the 
thought we shall find a widg field before us, embracing the first 
conception of groupg, and with it an important partgef our 
modern mathematics. In accordance with the princip already 
set forth, we replace the relation between these two lines by an 
operator which will change the first into the second, We define 
this operator by saying that its function is to turn a line through 
a right angle in a fixed plane containing*the line. This definition 
permits of the operator in question being applied to any line in 
the plane. Then let us apply it twice in succession to the same 
line. The result wall be a line pointing in the opposite direc- 
tion fom the original one. A third operation will bring it 
again to a right angle on the opposite side from the second 
position; and a fourth will restore the line to its original 
position, the rasult being to @arry it through a completg circle. 
If we now consider the operations which would have been 
equivalent to these one, two, three, and four revolutions through 
a right angle as four separate operators, weee that their results 
will be either to leave the line in its original poSition, or to 
move it into one of three definite positions. If we then repeat 
one of these four operations as often as we please, or in any 
order we please, we shall only bring the line to one of the four 
positions in question, We thus have a group of the fourth 
order, possessing the property that the repetition of any two 
operations of the group is equivalent to some single operation 
of it. . . 


i CS 
I scarcely need call attention to the familiar homology beteen” 


these operations and successivesmultiplications by the imaginary 
unit af—1. This last concept, considered as a multiplier, has 
the same properties as our rotating operator. Repeated twice, 
it changes the’sign or direction of the quanfity on which 
it operates ; repeated four times, i@ restores it to its original 
value. Let us extend this idea a little. Instead of 
taking two lines at gight angles to each other, let us con- 
sider two which form an angle of 40°. As already re- 
marked, this relation is homologous with an operator which 
whl turn a single line through that angle. If we continually 
rep eat this operation, we shall bring the line into thirty-five 
different positions, the thirty-sixth position being identical with 
the original one. Thus we should have,thirty-six positions in 
all, expressed by that number of lines radi&ting from a single 
centre, and making angles of 10° with each other. Now let 
us imagine thirty-six operators whose function it is to turn a 
line, no matter what, successively through an arc of 10°, 20°, 
0°, &c. up to 360°, the last being equivalent to an operator 
which simply does nothing. These thirty-sixe operators will 
form a group which we know to be strictly*homologous with 
multiplication by the thirty-six &pressions 
à 
eb, E a = 2 = I, i 

where ¢ is the arc of 10° in c&cular measure, 

So far we have only considered operations formed by the 
continual repetition of a single one;.in the language of the 
subject, all our groups are constructed from powers of a single 
operator. Now let us extend our process by substituting a 
cube for our straight line. Through this cube we have an axis 
parallel to four of its plane sides. By rotating the cube 
through any multiples of 90° around this axis we effect an inter- 
change of position between four of its sides. This process of 
interchanging is homologous with rotation through 90°, being 
in fact equivalent to it, and therefore it is also homologous 
with multiplication by the Imaginary unit. Byt there is also 
anotger homology. Let us designate the four sides of the cube 
parallel to the axis of rotgtion as 4, B, C, D. Then our group 
of rotations will be homologous with the pdéWers of a cyclic 
substitution between the four letters 4, 2, C, D. è ie 

Let us next introduce a new operator, namely, rotation 
around an axis at right angles to the first, one, hut always 
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through an arc *ofego® This introduces 4 new element into 
the problem, and enables us to change the cube from any one 
position to any other position, that js, to effect any interchange 
among the sides Which would be consistent with their remain- 
ing sides of the sama, cube. Here we have a seriés of rota- 
tions which, in the case of the cube, are homologous with 
certain linear transformations which have Beet developed by 
Klein in his very beautiful book on the Icosahedron. 

But it is also obviousthat i introducing these rotations we 
are practically operating with quaternions, the operator being 
a unit vector. Thus we have a homology between certain 
forms of quaternicn multiplicatigh and linear transformations 
involving the imaginary unit. oreover, since these rotations 
are also homologous with substitutgons, performed on six sym- 
pel Nereis the six sides of the cubes it follows that there 
is also homology between certain groups of substitutions and 
certain linear transformations involving two quantities, a 
numerator and a denominator, and quaternion multiplication 
by unit vectors, a tac 

I have taken a cube as the simplest illustration. Evidently 
we can construct a great number of groups of substitutions of 
the same sort between the sides of any regular solid, as Klein 
has done in the work I have already cited. The relation be- 
tween the linear substitutions thus found and the solufion of 
corresponding algebraic equations forms one of the most 
beautiful branches of our modern mathematics. 

We have in all these cases a very simple illugtration of alaw 
of thought, the application of which forms the basis of an im- 
portant part of modern mathematical research. We may call it 
the law of homology. I am not sure of my ability to define it 
rigorously, but I think we may express it in some such form as 
this: If we have two sets of concepts, say A and B, such that 
to every concept of the one set shall correspond a concept of the 


other, and to every relation between any two of one set a cor- 


responding relation between the corresponding two of the other, 
then all language, reasoning, and conclusions as to the one set 
may be applied to the other set. We may, of course, extend 


.th@law to a correspondence between things or concepts, and 


synfbols, or other forms of language. 

This law is, I think, more unfversal than might at first sight 
appear. Not only the progress, but the very existence of our race 
depends upon that coordination between our mental processes 
and the brocé8ses of the external universe, which has gradually 
been brought about by tle attrition between man and nature 
through unnumbered generations. A man is perfect, powerful, 
and effective in proportion as his thoughts of nature coincide 
with the processes of nature herself; each process of nature 
having its image in his¢hought, and vice versa. Now, language 
consists in coordination between wortls and conceptiofis. 
Thus we pass from nature to what corresponds to it in thought, 
afd from thought to what corfesponds topit in language, and 


e thus bring about (a ecorrespondence between Janguage and 


nature. 

Modern scientific research affords many examples of the 
application of this law, which would be very marvellous if they 
were not so familiar. We are so accustomed to the prediction 
ofan eclipse that we see no philosophy in it, And yet mighġ 
not a very inteélectual being from another sphere see something 
wonderful in the fact that by a process of making symbols with 
pen and ink upon sheets of paffer, and combining them accord- 
ing to certain simple rules, it is possible to predict with un- 
erring certainty that the shadow of the moon, ona given day and 
at a given hour and minute, will pass over a certain place on 
the earth’s surface? Surely the being might ask with surprise 
how such a result could be attained. Our reply would be simply 
this: There is a one-to-one correspondence between the sym- 
bols which the mathematician makes on his paper, and the 
laws of motion,of the heavenly bodies. His symbols embody 
the methods of nature itself. 

The introduction and application of homologies such as I have 
pointed out have, perhaps, their greatest value @s thought- 
savers. In the field of mathematical thought they bear some 
resemblance to labour-saving machines in the field of economics, 
They enable the results of ratiocination to be reached without 
going througlethe process of reasgning in the particular case. 
Much that I have said illustrates this use of the method, but 
there is yet angther case which hasebeen so fruitful as to be 
worthy of special mention: I mean the general theory of 
functions oan imaginary variable. We may regard such 
functions as being in reality representative of a pair of functions 
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of a certain class involving a pair of real varjables $ but the ** 


difficulty of conceiviwg the various ways in Which the two 
variables might be related, ang the results of the changes which 
they might go through, in such a way as to clearly follow out al? 
‘possible results, would, have rendered their direct study impos- 
ble. + 
é But when Gauss and Cauchy conceived the happy idea’ of 
representing two such variables, the real and the imagtnary 
one, by the rectangular coordinates of a point in a plane, those 
relations which before taxed the powers of conceptién became 
comparatively simple. Considered as a magnitude, the com- 
plex variable, or the sum of a real quantity and a purely 
imaginary one, the latter being considered fs one measured in 
imaginary units, was represented by the length and position of 
2 straight line drawn from an origin of coordinates to the point 
whose coordinages were represented by the values of the variable. 
Such a line, when both length and direction are considered, is 
now familiarly known as a vector. The conception of the vector 
would, however, in many cases be laborious. But the vector is 
completely determined by its teyminal point ; to every vector 
corresponds one and only one terminal point, and to every ter- 
minal point one and only one vector. Hence we may make 
abstraction of the vetfor entirely, and in thought attend only to 
the terminal point. Since for every pair of values we assign to 
our original variables there is one point, and only one, we may 
in thought make abstraction of both of these variables, and of 
the vectors which they represent, and consider owly thé point 
whose coordinates they are. 
the two quantities, how complex soever it may be, is repre- 
sented by a motion of the point. Now such a mofion is very 
easy to conceive. We may consider it as performing a number 
of revolutions around some fixed position without the slightest 
difficulty, whereas to conceive the corresponding variations in 
the algebraic variables themselves would need considerable 
mental effort. Thus, and thus alone, has the beautiful theory, 
first largely developed by Cauchy, and afterward continued by 
Riemann, been brought to its present state of perfection. 
Another example of the principle in question, where the two 
objections of reasoning are so nearly of a kind that nothought is 
saved, is afforded by the principle of duality ineprojecfive geo- 
metry. Here a one-to-one correspondence is established be- 
tween the mutual relations of points and lines, with the result 
that in demonstrating any proposition relating to these concepts 
we at the same time demonstrate a correlative proposition 
formed from the original one by simply interchanging the words 
t point” and ‘‘ line.” Ps 
The subjects of which I have heretofore spoken belong’ con- 
jointly to algebra and geometry.® Indeed, one of the great 


results of bringing homologous interpretation, into moderi 


mathematics has been to unify the treatment of algebra and 
geometry, and almost fuse them into a single science, Toa 
large class of theorems of algebra belong corresponding theo- 
rems of geometry, each of one class proving one of €he other 
class. Thus the two sciences become mutually helpful. In 
geometry we have a visible representation of algebraic theorems; 
by algebraic operations we reach geometrical conclusions which 
it might be much more difficult to reach by direct reasoning. A 
remarkable example is afforded by the geometrical application 
of the theory of invariants. These are perhaps the last kind 
of algebraic conclusion which the student, when they are first 
presented to his attention, would conceive to have a geometrical 
applitation, yet a very little study suffices to establish a complete 
homology between them and the distribution of points upon 
a Straight line. 

This use of homologies does not mark the only line by which 
we have advanced beyond our predecessors. Progtess has been 
possible only by emancipating ourselves from certain of the con- 
ceptions of ancient geometry which are still uppermost in all our 
elementary teaching, The illustration I have already given is 
here much to the point. The expression of a relation between 
two straight lines by the multiplier which would change one 
into the other is no familiar to every schoolboy, and the rela- 
tion itself was familiar to Euclid. But the yet simpler relation 


ead 


of a line to another of equal lengig standing at right angles to, 


it, and the correspondifg operator which will change one into 
the other, was never thought of by Euchd, and is unfamiliar in 
our schools. Why is this? It seems to Me that it grows out 
of the ancestral idea that mathematics concewis itself with 
measurement and that the object of measugerflent is to express 


all magnitudes in one-dimensional measure, So completely has 
to : 
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this idea directa language, that we stillextend the useof the word 


‘“eqyal” to all cases of thisgparticular kinti of linear equality : 
we say that a circle is equal to th® rectangle contained by its 
radius and half its circumference. We have therefore been 
Qpliged to invent the word ‘‘qpngruent “*for absolute equality 
in ail points, or to qualify the adjective ‘* equal” by ‘* identical,’ 
saying ‘‘ identically equal.” There is ofecourse no objection 
to the comparison of magnitudes in this way by reference to one 
dimensional measures, or by presupposing that the change which 
one magnitude must undergo in order to be transformed into 
the other is to be expressed by a single paramefer, but changes 
involving two or ang number of parameters, are just as important 
as those involving one, and the attempt to express all metric 
relations by referring them toa single parameter has placed such, 
restrictions on thought that it seems to me appropriate to apply 
the term emancipation to our act in freeing %urselves from 
them. With us mathematics is no longer the science of quan- 
tity. Bet even if we consider that the ultimate object of mathe- 
matics is relations between quantities, we have reaped a rich 
reward by the emancipation, forgwe are enabled by the use of 
our broader ideas to reach new conclusions as to metric relations. 
The idea of groups of operations, as I have tried to develop 
it, has in recent years been so extended as to cover a lange part 
of the fields of algebra and geometry. Among the leaders in 
this extension has been Sophus Lie. Considered from the alge- 
braic point of view, his idea in its simplest form may be ex- 
pressed thus ® We have a certain quantity, say x. We have also 
an operation of any sort which we may perform upon this 
quantity. Let this operation depend on a certain quantity, a, 
which necessarily enters intoit. Asone of the simplest possible 
examples, we may consider the operation to be that of adding 
As the quantity @ may take an infinity of values, it 
follows that there will be an infinity of operations all belonging 
to one class, which operations will be distinguished by the par- 
ticular value of a in each case. We thus operate on x with one 
of these operators, and get a certain result, say x’, We operate 
on x with a second operator, of the same class, and get a 
second result, say x”, If whatever operators we choose from the 
class, the result x” could have been obtained from the original 
quantity x by s8me operation of the class, then these operations 
are such that the product of any two is equivalent to the per- 
formance of some one of them. Thus, by repeating them ‘for 


ever, we could get no results except such as could be obtained | 


by some'one operator, To illustrate by one simple example: 
if our operation consists in the addition of an arbitrary ‘quantity 
to x, then we change x into x’ by adding a certain quantity a 
and x’ into x” by adding a gecond quantity 4. The result of 
¿hese two additions is the same as if we had added in thé first 
place the quantity a e- 4. It need hardly be said that the mul- 
tiplication by x of any quantity would be another example of 
the same kind. The pertormance of any number of successive 
multiplicatiéns on a quarftity is always equal toa single multi- 
plication by the product of all the factors of the separate 
multiplications. 

These operations are not confined to single quantities. We 
may consider the, operation to be performed upon a system of 
quantities, which are thus transformed into an equal number of 
different quantities, each of these new quantities corresponding 
to one of the firstsystem. Ifa repetition of the operation upon 
the second system of quantities gives rise to a third system, 
which could have been formed from the first system an 
operation of the same class, then all these possible operations 
form a group. . 

The idea of such systems of operations is by no means 
new. @t has always been obvious, since the general theory 
of algebraic operations has been studied, that any com- 
bination of the operations of addition, ‘multiplication, ang 
division could always be reduced to a system in which there 
would be*only a single operagion of division necessary—just as 
in arithmetic a complex fraction, no matter what the order of 
complexity of its terms, ean always Me reduced toa single simple 


a, fraction, that is, to aratio of two integers, bht cannot, in general, 


be reduced to an integer. Abel made use of this theorem in 


ehis celebrated Memoir on the @mpossibility of solving the general 


equation of the fifth degree. 

Another field of mathematical thought, quite distinct from 
that at which we have just glanced, may be called the fairy- 
land of geom@try, _To make a mathematician, we must have 
a higher developmént of his special power than falls to the 
lot of other men. @eWhen he enters fairyland he must, to do 
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himself juStice, take wings which will carr} him far above the 
flights, and even above the sight, of ordinary mortals. To 
the most imaginative of éhe latter, a being enclosegl in 
sphere, the surface of which was absolutely impenetrable, woul 
be so securely imprisoned that not even agspirit could escape ex- 
cept by being sgethereal that it could pass through the substance 
of the sphere, But the mathematical spirit, in four-dimensional 
space, could step out without even touching any part of the 
globe. Taking his stand at @slfért distance from the earth, he 
could with his telescope scan every particle of it, from centre to 
surface, without any necessity that the Jight should pass through 
any part of the substance of the earth. Ifa practised gymnast, 
he could turn a somersault and come down right side left, just as 
he looks to our eyes when se by reflection in a mirror, and that 
without suffering any “listortion or injury whatever. A faight 
line, or a line which to all our examination would appear 
straight, if followed far enough, might return into itself. Space 
itself may have a boundary, or, rather, there may be only a 
certain quantity of it; go on for ever,and we would find our- 
selves always coming back to the starting-point. All these re- 
sults, too, are reached not merely by facetious forms, but by 
rigorous geometrical demonstration, 
Thegonsideration®which lead to the study of these forms of 
space are so Simple that they can be traced without difficulty. 
When the youth begins the study of plane geometry his attention 
is devoted entirely to figures gying in a plane. For him space 
has only two dimensions, To a given point on a straight line 
only one perpendicular can be drawn. By moving a line of any 
sort in the plane he can describe a surface, but a solid is wholly 
without his field. He cannot draw.a line from the ougside to the 
inside of a circle without intersecting it. On a given base only 
two triangles with given sides can be erected, one being.on one 


side of the base, the other on the other. When he reaches solid 


geometry his conceptions are greatly extended. He can draw 
any number of perpendiculars to the same point of a straight . 
line. If he has two straight lines perpendicular to each other, 
he can draw a third straight line which shall be perpendicular to 
both. A plane surface is not confined to its own plane, but 
be moved up and down in such a way as to describe a solid. 
The characteristic of this motidn is that it constantly carries 
every part of the plane to a position which no part occupied 
before. gt i 

Now, it is a fundamental principle of pure science that the 
liberty of making hypotheses is unlimited. It is not necessary 
that we shall prove the hypothesis to be a reality before we are 
allowed to make it. ft is legitimate to anticipate all the possi- 
bilities. It is, therefore, a perfectly legitimate exercise of 
thought to imagine what would result iff we should not stop at 
three dimensions in “geometry, but construct one for space 
having four. As the boy, at a certain stage in his studie 
passes from two to three dimensions, so may the mathematician 
pass from three to four dimensions with gqual facility. He 
does indeed meet with the obstacle that he cannot draw ‘figures 
in four dimensicns, and his faculties are so limited that he can- 
not construct in his own mind an image of things as they 
would look in space of. four dimensions. But this need not 


Prevent his reasoning on the subject, and one of the most ob- 


vious conclusions he would reach is this: Ag if space of two 
dimensions one line can be drayn perpendicular to another at 
a given point, and py adding another dimension to space a 
third line can be drawn perpendicular to these two; so in a 
fourth dimension we can draw a line which shall be perpen- 
dicular to all three. True, we cannot imagine how the line 
would look, or where it would be placed, but this is merely 
because of the limitations of our faculties. As a surface de- 
scribes a solid by continually leaving the space in which it lies 
at the moment, so a four-dimensional solid will be generated by 
a three-dimensional one by a continuous motien which shall 
constantly be directed outside of this three-dimensional space in 
which our universe appears to exist. As the man confined ina 
circle can Wade it by stepping over it, so the mathematician, if 
Piaced inside a sphere in four-dimensional space, would simply 
step over it as easily as we should over a circle drawn on the 
floor. Adda fourth dimension to space, and there is room for’ 
an indefinite number of universes, all alongside 8f each other, 
as thére is for an indefinite number of sheets of paper when we 
pile them upon each oth@r. is ; 
From this point of view of physical science, the question 
whether the actuality of a fourth dimension can fe constdered 


admissible is a very interesting one, “All we can say is that, 
e ® 
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so far as observation foes, all legitimate Conclusions seem to 
be against it. No induction of physical science is mage uni- 
versal or complete than that three cqnditions fix the position of 
a®point. The phénomena of light shows that no vibrations go 
outside of three-dimegsional space, even in the luininiferous 
ether. If there is aac universe, or a great number of other 
universes, outside of our own, we can only say {Nat we have no 
evidence of their exerting any action upon our own. True, 
those who are fond of explainifg qnomalous occurrences, by the 
action of beings that we otherwise know nothing about, have 
here a very easy field for their imagination. The question of 
the sufficiency of the laws of natte to account for all pheno- 
mena is, however, too wide a one to be discussed at present. 

As illustrating the limitation of oar faculties in this direction, 
it is ph eben that we are unable to conceive of a space of 
two dimensions otherwise. than as contained in one of three. 
A mere plane, with nothing on each side of it, is to us incon- 
ceivable. We are thus compelled, so far as our conceptions go, 
to accept three dimensiops and no more, We have in this a 
legitimate result of the universal experience through all genera- 
tions being that of a triply extended space, 

Intimately associated with this is the concept of what is some- 
times called curved space. I confess th@t I do not nie this 
expression, as I do not see how space itself can be regarded as 
curved. Geometry is not the science of space, but the science 
of figures in space, possessing the, properties of extension and 
mobility which we find to be common to all rfaterial bodies. 
The question raised here is a very old one, and ina general way 
its history is familiar, 

Mathematicians hve often attempted to construct geometry 
without the use of what is commonly called the ninth axiom of 
Euclid, which seems to me best expressed by saying that in a 
plane only one line can be drawn which shall be parallel to 
another line in the plane in the sense of never meeting it in 
Yet every attempt to construct an elementary 
geometry without this axiom has been proved to involve a 
fallacy in-some point of the reasoning. This consideration led 


@iabatchewsky, and independently of him, I believe, Gauss, 


to Miquire whether a geometry might not be constructed in 
which this axiom did not hold ; ¢n which, in fact, it was pos- 
sible that if we had two parallel lines in a plane, one of them 
might turn through a very minute angle without thereby meet- 
ing the other fine in either direction. The possibility of this 
was soon shown, and a sysfm of geometry was thus constructed 
in which the sum of the angles of a plane triangle might be less 
than two right angles, ° 

Afterward the opposite hypothesis was also introduced, It 
was found that, given two parallel lines in a plane, it might be 
supposed that they would ultimately med in both direction’. 
This hypothesis might even be made without there being more 
thin one point of intersection, Zach straigh{line returning into 
The geometrye arising from these two hypotheses has 
been reduced to a rfgorous system by Klein. i 

To guess the future of mathematical science would be a rash 
attempt. If made it might seem that, in view of what has been 
accomplished during our time, the safest course would be to 
pretlict great discoveries in this and all other branches of sciencee 
The question issometimes asked whethera mathematical method 
may not yet be inYented which shall be as great an advance on 
the infinitesimal calculus as th® latter was on the methods of 
Euclid and Diaphontus. So far as solving*problems which now 
confront us is concerned, I am not sure that the safest course 
would not be to answer such questions in the negative. Is it 
not true in physics as in mathematics that great discoveries have 
been made on unexpected lines, and that the problems which 
perplexed our ancestors now baffle our own efforts? We must 
also remember that the discovery of what could not be done 
has been an important element in progress. We are met at 
every step by the iron law of the conservation of energy: in 
every direction we see the limits of the possible. The mathe- 
matics of the twenty-first century may be very different from 
our own; perhaps the schoolboy will begin algebra with the 
theory of substitution-groups, as he might now but for inherited 
habits. But we may well doubt whether our posterity will 
solve many preblems which we cangot, or invent an algorithm 
more powerful than the calculus. ‘The first principles of alf our 
mathemaical meio are as old as Euelid, and we cannot ex- 
pect that the future will do more than apply them to new 
problems, ® 
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UNIVERSITY AND EDUCA TONAL 
AVTELLIGRNCE. ; 


Oxrorp.—At a meeting of the Junior Scientific Club, hel? 
on Friday, January 26, Mr, Pycyaft exhibited a restoration of 
. A, Hillard read a paper,or? 
carborundum, and other substances, prepared by means of the 
electric arc; and Mr, H. M. Vernon read a paper on the activity 
of the cardiac centre under varying conditions. It was agreed 
at the meeting that the annual Boyle lecture, which will be given 
this year by lrof@Macalister, should be held early in May, and 
that a conversazione should be given on another day in the sum- 
mer term. 


e CAMBRIDGE.—Mr. J. W. Capstick, Fellow of Trinity, has 
been appointed an Assistant Demonstrator in Physics at the 
Cavendish Labdtatory, in the room of Mr, Whetham, who has 
been elected to the Clerk Maxwell Scholarship. 

A course of lectures with demonstrations in elementary phy- 
siology for students of agriculture will be given this term by 
Mr. Eichholz, Fellow of Emmamtel College, on Mondays and 
Saturdays, at nine. 

Baron Anatole veg Hügel, Curator of the Museum of 
Archeofogy and Ethnology, will this term give two courses of 
lectures on the collections in the Museum. 

A syndicate, consisting of the Vice-Chancellor, the Master 
of Peterhouse, the Master of Christ’s, Prof. Thomson, Fe R.S., 


Prof. Liveing, F.R.S., Mr. Glazebrook, F.R.S., and Mr. Shaw, a. 


F. R.S., is about to be appointed to consider the best means of 
extending the Cavendish Laboratory. A site forthe extension is 
reserved, but the standing difficulty of funds is like#y to prove 
a serious one unless outside help can be obtained. 

Dr, P. W. Latham has resigned the Downing Professorship 
of Medicine, which he has held since 1874. The appointment 
is made by a special board of electors, Mr. J. R. Green, of 
Trinity College, Professor of Botany to the Royal Pharmaceu- | 
tical Society of Great Britain, has been approved by the General 
Board of Studies for the degree of Doctor of Science. 

It is proposed to admit to the privileges of affiliated students, 
matriculated members of the University of Adelaide wae have 
studied there for two years in arts, law, sciencé, or medicine, 
and have passed certain specified eRaminations. Such affiliated 
students are exempted from the Previous Examination and from 
one year of residence for the B.A. degree. 





SCIENTIFIC SERIALS. 


American Meteorological Journal, Janugry.—glistory of th e 
Weather Map, by M. W. Harrington. Simultaneous observ- 
ations, which form the basis of weather charts, were made in 
Virginia from 1772 to 1777; about the same time Lavoisier 
proposed that such observations should be made in Eufope, and 
referred to an earlier proposal by Borda, In 1842, Kreil, of 
Prague, proposed the use of an electromagnetic telegraph for 
the same purpose. The earliest proposal for a weather map was 
probably made by Brandes, in 1816, ‘but his plan seems never 
to have been carried out, and it was not until 1856 that current 
charts of the weather were made by the Smithsonian Insti- 
tution. In 1857, Le Verrier published an international bulletin, 
but his synoptic charts were not issued until 1863 ; and in this 
country Admiral FitzRoy commenced the publication of tele- 
graphic weather*reports in 1860; since this time such reports 
and charts became general.—The meteorological work of the 
Medical Department of the United States Army, by Mgjor C. 
Smart. The earliest meteorological journal in the Office of the 
Sprgéon-General is from Cambridge, for July, 1816. The first 
results were published in the Meteorological Register for the 
years 1822-5,—-The meteorologic®] work of the Smithsonian 
Institution, by S. P. Langley. In December, 1847, Prof, J. 
Henry proposed a “‘systen@ of extended, meteorological observ- 
ations for solving fie problem of American storms,” and 
shortly afterwards the institution issued directions for meteoro- 


logical observations ; in 1849 el@mentary telegraphic weather. e 


reports were furnished’ to the institution daily.—Early indi- 
vidual observers in the United States, bY A. J, Henry. A daily 
record of the weather was kept by the Rev. J. Campanius at 
Fort Christiania, near the present city of Wilméngton, Dela- 
ware, ‘during 1644~5 and at Boston, by the‘{on. P. Dudley, in 
i ° 
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1729-30. Thøæfnstrumental period began with Dr. J. Lining’s 
obsegvations at Charleston@in 1738. The above, and articles 
‘gn the storms of the Atlantic, dnd the creation of meteoro- 
logical observatories upon islands, are abstracts of papers 


prepared for the Chicago @ongress df Meteorology.—The 


recerrence of hurricanes in the solar magnetic 26°68 day period, 
by F, H. Bigelow. The author comparee the curves of hurri- 
cane recurrences with those of the solar magnetic period. An 
inspectioneof the curves shows that they have closely synchro- 
nous maxima and minima, Mr. Bigelow concludes thatthe 
intensifications of the polar magnetic field H&ve*much to do 
with the generatian of West Indian tropical storms, but he 
admits that many points of the subject are as yet only partially 
understood. è 


Bulletins de la Société d' Anthropologie de Raris, Tome iv. 
(4e Serie), December 15, 1893.—M. Ch. Letourneau déscribes 
a stone Gross, found at Carnac, with inscriptions. The two 
arms of this cross are patée, like those of a Maltese cross, and 
the four faces of the quadrangular shaft are covered with in- 
scriptions which resemble in their general character those 
megalithic inscriptions which are so numerous in the neighbour- 
hood of Locmariaker. As these inscrip@ons must have been 
cut subsequently to the fashioning of the cross, we hav@ a very 
different case to that in which a cross is found carved on a 
menhir, This cross, with two others of a similar character, are 
figured*by Mln as tail-pieces in his work ‘‘ Fouilles de Carnac” 
(Paris, 1877), and he considers them to mark the transition 
period between Paganism and Christianity. There can be no 
doubt, however, that the men who chiseled the great menhir 
of Locmariaker and carved the inscriptions of Gavr Inis were 
capable of cutting a cross out of stone if they were disposed to 
do so; afterwards these crosses might have been preserved by 
the Christians, and even, perhaps, restored by them.—-Dr. Paul 
Raymond contributes a paper on the prehistoric period in the 
departments of Gard and Ardéche; and M. Désiré Charnay 
describes the remains of the cliff-dwellers exhibited at the 
World’s Fair at Chicago.—The colour of the eyes has long 
been looked upon as one of the most important race signs, and 
-Dr. Harfeaux proposes a systematic method of describing the 
iris, which, so far as one can judge without the assistance of 
plates, will enable qualified beeren to record and recognise 
very minute differences ; the system, however, appears to be 
somewhat too complicated for general use and is surpassed in 
precision by the iridographic method of Bertillon.—-Dr. Le- 
double gontributes a valuable paper on the anomalies of the 
great dorsal muscle.—M. A. Pokrovsky describes four crania 
found by Prof. Obolonsky iĦ® the grotto of Sundurli-Koba, near 
fhe village of Ouzoundja, in the Crimea. Three out of the 
four are considerably’ plagiocephalic, the plagiocephaly being 
left in two cases and right in the third ; two of the crania are 
male, one is,female, and,the fourth is that of a child of about 
twelve years of age.—M. Adrien de Mortillet gives an account 
ofthe figures cut on the megalithic monuments near Paris; 


* these are three in number, one in the valley of the Seine, at 
' Aubergenville ; the two others in the valley of the Epte, at 


Dampsmesniland at Boury. The dolmen at Aubergenville is 
known as the Trou-aux-Anglais, that at Dampsmesnil is called 
by the country people the Trou-aux-Loups, while the third is 
the Dolmen de la Bellehaye. i ; . 


Bulletin of the New York Mathematical Society, vol. iii. No. 3, 
December, 1893 (New York).—-A doubly-infinite system of 
simple groups (pp. 73-78) is an abstract of a paper presented to 
the Congress: of Mathematics at Chicago, by Prof, E. H. 
Mooree The paper is to be published in full in the Proceedings, 
andalso inthe Alathematische Annalen. Two notes follow, on 
monogenic, functions of a single variable (pp. 78, 79), by Dx. 
Craig, and Lambert’s non-Euclidean geometry (pp. 79, 80), by 
Prof. Hated. This latter is"very interesting, as it narrates the 
discovery of an old paper of Lambert’s (Zur Theorie der Parallel- 
linien, 1766) on what was long after*1amed the non-Euclidean 
Pages 80-88 are taken up with remarks on the 
teaching of mathematics at Göttingen.. There are the usual 


e*' notes” agd ‘new publicati@®ns” (pp. 838-94). 


The number of the Sourual’of Botany for December, 1893, 
contains further Notes on the genus Zotamogeton, by Mr. A. 
Fryer, with ijlustrations; Descriptions of three new African 
grasses, by Mr. á. P. Rendle; the completion of Mr. E. G. 
Baker’s Synopsis of genera and species of Malvee ; and Mr. 
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Carruther$’ Report of the Department of B8tany in the British 
Museut& for 1892.—The most important papers in the No. for 
January, 1894, are one on the Primary subdivisions in thg gen 
Silene, by Mr. F. N. Williams’; and-the late Prof. Asa Gray’s 


Last words on nomenclature. n 
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SOCIETIES AND ACADEMIES. 


LONDON. 


‘Entomological Societys January 17.—Sixty-first Annual 
Meeting.—- Mr. Frederic Merrifield, Vice-President, in the 
chair.—An abstract of the tregsurer’s accounts, showing a balance 
in the Society’s favous, having been read. by Mr. J. JenneggVeir, 
one of the auditors, the secretary, Mr. H. Goss, séad the 
report of the council. It was then announced that the follow- 
ing gentlemen had heen elected as officers and council for 1894: 
—President, Mr. Henry J. Elwes; treasurer, Mr. Robert 
McLachlan, F.R.S. ; secretaries, Mr. Herbert Goss and the ` 
Rev. Canon Fowler ; librarian, Mr. George C. Champion ; and 
as other members of the council, Mr. Walter F. H. Blandford, 
Mr. Charles J. Gah@m, Mr. Frederic. Merrifield, Prof. Edward 
B. Poulton, F.R.S., Colonel Charles Swinhoe, Mr. George H. 
Verrall, Mr. James: J. Walker, R.N., and the Right Hon. Lord 
Walsingham, F.R.S. Mr. Merrifield then read the President’s 
address, in whiéh, after alluding to the principal events of the 
past year, and the prosperous condition of the Society, he 
referred to the additions which had been made in 1893 tothe 
literature of entomology, calling attention ®to the ‘‘ Butterflies 
of China and Japan,” by Mr. J. H. Leech; the ® Moths of 
India,” by Mr. G. F. Hampson; ‘‘ Butterflies of North 
America,” by Mr. W. H., Edwards; ‘‘ Lepidoptera Indica,” by 
Dr. F. Moore ; and the continuation of the ‘‘ Biologia Centrali- 
Americana,” by Messrs. F. D. Godman, F.R.S., and Osbert 
Salvin, F.R.S. He also commented on the recent publications 
of the Grand Duke Nicholas Mikhailovitch, M. Charles 
Oberthiir, and Dr. Staudinger, on the continent. The Prgsi- 
dent concluded by referring to the losses by death during *he ° 
year of several Fellows of the Society and other entomologists, 
special mention being made of Prof. H. A. Hagen, the Rev.. 
Leonard Blomefield, Mr. A. C. Horner, Prof. J. Wood-Mason, 
the Rev. Henry Burney, Mr. J. C: Bowring, the Rev. F. O- 
Morris, Mr. J. Batty, Mr. Francis eP. Pascoe, Herr Eduard 
Honrath, and Dr. Adolph Speyer. A vote of thanks to the 
President was propose by Colonel Swinhoe, seconded by Mr. 
Jenner Weir, and carried. Lord Walsingham proposed a vote 
of thanks to the officers of the Society this was seconded by 
Mf. Waterhouse, and@arried. Mr. Merrifield, Mr. McLachlan, 
and Mr. Goss replied, and the proceedings terminated. 


Royal Microscepical Society, January 17. —Annual 
Meeting.—Mr. A. D. Michael, Presidenty ig the chair.—After 
the report of the council for the past year and the Treasurer’s 
statement of accounts had been read and adopted, the President 
announced that the following were elected as officers and 
council for the ensuing year :—President: A. D. Michael ; 
Wice-Presidents: Prof. L. S. Beale, F.R.S., Dr. R. Braith- 
waite, Frank Crisp, T. H. Powell; Treasurer: W. T. Suffolk ; 
Secretaries: Prof. F. Jeffrey Bel], Rev. Dr. W. H. Dallinger, 
F.R.S. ; Ordinary Members of Council: A. W., Bennett, Rev. 
E. Carr, E. Dadswell, C. H. Gill, Dr. R. G. Hebb, G. C. 
Karop, E. M. Nelson, Prof. Urban Pritchard, C. F. Rousselet, 
Prof. Charles Stewart, J. J. Vezey, and T. C. White.—The 
President then delivered the annual address. He took for- his 
subject the growth and present state of our knowledge of the 
Acari. The name ‘ Acarus” was probably first used by 
Aristotle ; it means uncuttable. But Aristotle did not antici- 
pate Cambridge rocking microtomes, and the Bresident exhi- 
bited a set of over 120 serial sections cut from a far smaller 
Acarus than Aristotle could ever have seen. The President then 
described What an Acarus really is and in what respects it differs 
ftom other Arachnida, a distinction which is erroneously stated 
in almost all text-books of zoology. The classification of the 
group practically began with Linnzeus ; it was shown how diffi- 
cult jt is to identify a Linmean species, and te progress of 
classification was shortly traced from the single Linnean genus 
to the two hundred and Pwelve genera admitted, by Trouessart, 
one of the latest writers on thé: subject. The President then 


.referred to the fact that many of the predatory Atari hdi- not 


~ 


_cumstances where they would otherwise perish, The President 


application to Wiedemann’s results, was found to be in practi- 


-ture,’ The effect of the thickness of the lens was specially con- 
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any special organs Of vision, and yet that they were most.active 
creatures, and would catch such agile insects as ThySanuride 
withowt constructing any web or trdp, and did not seem to suffer 
in the least {rom their eyeless condition ; he had seen small and 
weak Acari quietly waiting until larger ones had finished feeding 
before they ventured to attack the leavings,ealtapugh both were 
blind. The various forms of acarine parasitism and commen- 
sualism were then described, including one where a parasite 
lives in the fur of the°rabbit, nat feeding on the host, but on 
other parasites which really.do so, and the number of these 
which it will destroy. is amazing. The President then illustrated 
the principal families of Acari by selecting one or two instances 
of each, which were specially interesting either from their habits, 
thei anatomy, or otherwise. The Sarcoptide, or bird-parasites, 
were Npresented by a parasite of the cormorant, discovered by 
the PreMent, in which the male has one leg much larger than 
the'other, and the skeleton of the body is greatly modified to 
support it; but the enlarged leg and modified skeleton are on 
the right side of the body in some specimens, and on the left in 
others. The so-called cheese-mites were referred to in order to 
describe the hypopus-stage in the life-history of many of them ; 
when the creature, which is originally soft, and easily killed by 
heat or exposure, suddenly becomes, hard and able to eendure 
almost all vicissitudes, and also to live for a long period without 
eating; it is then provided with special organs for adhering to 
insects, and thus the species ar@ widely distributed under cir- 


then spoke of his recent rest arches into the association between 
many Acari (Gamagids) and certain ants in whose nests they live, 
and of aestill stranger and hitherto unrecorded case, even 
more lately observed by him, in which a species of Acarus 
(Bdel/a) lives habitually in as pider’s web in harmony with the 
otherwise most ferocious occupant. The speaker then shortly 
described his recent discovery of the extraordinary way in which 
female Gemasids are fertilised, a spermatic capsule being con- 
veyed to its destination by the mandibles of the male. Finally, 
the descent of the Acari was discussed. The discourse was 
il@strated' by the lantern. 


EDINBURGH. 


_ Royal Society, December 12, 1893.—-The Rev. Prof. Duns 
in the chair.=-Dr. George Berry read a note on the focus of 
concavo-convex lenses, the surfaces of which are of equal curva- 


sidered.—Dr. W. Peddie read a paper on torsional oscillations 
of wires. The law of decay of oscillations when‘ the set is 
large was investigated experimentally, and a very accurate em- 
pirical formula was given for the represgntation of the results. 
‘A. theory of the phenomenon was then investigated, and was 
spown to lead to the empirigal formula as an approximation 
when the loss of energy per oscillation waf not too large a frac- 
tion of the total enfrgy of oscillation. The theory was also 
shown to lead to a relation between torsion and set, which, on 


cally complete accordance with experiment. It was shown also 
to lead necessarily to \\elvin’s well-known ‘law of compound- 
interest” for the decay of oscillations when these are very 
small. —Dr.. Č. &. Knott communicated a paper, by Mr. S. 
Kimura, on certain electrical properties of iron occluding gases. 
The gases used were carbonic acid, carbonic oxide, and hydro- 
gen. The paper dealt with the changes of thermo-electric 
power and ofresistance.—-Dr. “Knott also read a paper, by Mr 
S. Tolver Preston, on the ethere~an idea of Sir John Herschel 
modernised. . i ; i 

January i§.—Prof. Sir Douglas Maclagan, President, in the 
chair.——A fter the reading of two obituary notices, Prof. Cram 
Brown communicated a paper by Prof, Alexander Smith, Wa- 
bash.College, {ndiana, U.S.A., on two stereo-isomeric hydra- 
zones of benzvin.—Dr, Knott communicated a paper, by Prof. 
Tait, on the compression. of fluids. In this paper Amagat’s 
recently published results are applied to test the truth of the 
empirical formula $ l 

i W- e 
m Vaf TEË 

where m is. the internal pressure and v,(1~-¢) is the ulfimate 
volume under infinite pressure. Test are made, at pressures of 
I, 1501, and 3001 atmospheres, for the substances ether, ethylic 
alcohe!], mefhylic alcohol, propylic alcohol, carbon bisulphide, 
iodide of ethyl, chlorid® of phosphorus, acetone, and water. 
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The quantity 2 is foynd to be nearly the same“fer all these sub- 
stances, and indicates an ultimate ®@eduction of volume of-about e° 
30 per cent. It increases as a rule with rise of temperature. Jn 
the case of water, m increases steadily with rise of temperature 
other @ubstances m decreases steadidy 
with rise of temperature. These facts correspond to the krfown 
changes of compressibility with temperature. An attempt is 
then made to see how far it may be possible to extend the 
formula to substances such as carbonic acid at or@inary tem- 
peratures, considerable pressure being required to keep the sub- 
stance in thè liguid state. Consistent values of e and. m are 
obtained at temperatures and pressures both above and below 
the critical point. It is found that w is positive, at volumes a 


Jittle above the critical volume, over a considerable range of 


temperature. Hence the Laplace effect predominates over the 
kinetic repulsi€n “In the other regions for which tests were 
made, wis negative. It vanishes, at a temperature alittle over 
80° C., throughout the observed range of volumes. Ths vanish- © 
ing of w corresponds to the case of the ideally perfect gas. 
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PARIS, 


Academy of Saiences, January 22,—M. Lceewy in the 
chair.-@-Integration of the equation for sound in an indefinite 
fluid in one, two, or three dimensions, when resistances of 
various types introduce into this equation terms proportional 
respectively to the characteristic function of thegnovetnent or ° 
to its first derived partials, by M. J. Boussinesq. A solution aw- <= 
of a problem in the propagation of sound-waves suggested by 
M. Poincaré in a recent communication.—On the calculation of 
coefficients ‘of self-induction ina particular case? by M. A. 
Potier.—-Experiments on the histological mechanism of the ' 
secretion of granular glands, by M. L. Ranvier. An account 
of methods employed in observing the cell-activities of the sub- 
maxillary gland of the rat,—-A study of the fauna of the Gulf 
of Lyons, by M. H. de Lacaze-Duthiers.—Report on the 
meteorological observatory established by M. Vallot, near the 
summit of Mont Blanc, and on the first volume of the annals of 
the work of this ohservatory, by the commissioners, MM. 
Mascart and Bouquet de la Grye.—On, the selar phe- 
nomena observed at the observatory of the Roman Col- 
legé, during the first two Quarters of the year’ 1893. 
A letter by M. P. Tacchini, giving details concerning 
protuberances, faculz, spots, and eruptions observed. 
All the phenomena were more frequent in.the southern zones, 
the maximum numbers also were found in these zones., In the . œ» 
first quarter, eruptions were not observed. The maxima of 
facule and spots were found in the same zones (+ 10°, Æ 20°), 
of protuberances in higher latitudes.—Note on equations and 


implicit functions, by M. A. Pellét. —-°On- new ex- 
perimental studies concerning the form, pressures, and 
temperatures of a jet of vapour, by M. Parenty. 


Diagrams are given showing the distribution of pressures in 
jets with apertures of different types.—Contribution to the 
study of the properties of the arc with alternating current, by ° 
M. G. Claude.—-On the minimum electromotive force necessary 
for the electrolysis of dissolved alkaline salts, by M, C. Nourris- 
son. From thermochemical data the E.M.F. necessary is for ° 
chlorides 2°02 volts, bromides 1°75, iodides 116, sulphates 2°15, 
nitrates 2 07, and chlorates 2°07 volts. The experimental results 
for the halogen salts of the alkalies and alkaline earths agree 
with these numbers, but for the corresponding sulphates, 
nitrates, and chlorates somewhat higher values are obtained. 
The minimum E M.F, necessary for the electrolysis of a dis- 
solved alkaline salt is constant for oxy-salts and is constant for 
the haloid salts of the same acid.—On an application ofsodium 
silicaie, hy M, G. Geisenheimer, The application referred to 
is that of being used to soften waters for laundry purposes.—-On 
some phosphochromates, by M. Maurice Blondel. The forma- 
tion and pr perties are described of bodies having the formule 
3K,0. POs 8C10, and 2K,0.H,O.P,0;.4CrO,, or 2K3PQO,, 
8CrO, and 2K,H QO. 4CrO,.—Actioh of sulphuric acid on 
wood charcoal, by M. A. Verneuil Some of the secondary= 
products have been isolated and identified, notably the. penta-. 
and hexa-carboxylic acids, CgH(CO,H)s and C.(COgH),—Con-” 
densation of isovaleraldehyde with acetone, by MM. Ph. Barbier 
and L. Bouveault.—-Studies on the chemjcal properties of the 
alcoholic extract of yeast ; formation of carbonic, acid and ab- 
sorption of oxygen, by M. J. de Rey-Pajlhade.—On the sea ° © 
bottom of the regiofi of Banyuls and, Cape*Creux, by M. G. èe 
Pruvot.——A certain symptom of death, indftated by the ophthal- 
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*e NicatjZ,.—Some observations@n snake poisoéns, by M. S. Jour- 


dgin. Remarks supplementary to MM. Bertrand and Phisalix’s 
recent paper,—-On the ichthyological fauna of the fresh waters 
o§ Borneo, by M. Léon Vaillagt.—A method of assuring and 
promoting the germination of vines, by M. Gustave Chauveaud. 
~~On fhe structure ofthe French Alps, by èl. Marcel Bertrand. 
~—On the laws of the contortions of the shell of the earth, by 
M. Ziirchesw--The temperature of the upper atmosphere, by M. 
Gustave Hermite. The author shows from the results of two 
balloon ascents in 1893 that the decrease of temperafure with the 
height is much more rapid than is indicated by temperatures 
recorded at mountain observatories, . 


SYDNEY. ‘ 


Royal Society of New South Wales? September 6, 
1893.—H. C. Russell, F.R.S., Vice-President, in the chair,.— 
The foll8wing papers were read by Prof. Liversidge, F.R.S, : 
(a) On the origin of moss gold ; (¢) on the condition of gold in 
guartz and calcite veins ; (c) on*the origin of gold nuggets ; (æ) 
on the-crystallisation of gold in hexagonal forms; (e) gold 
moiré-méiallique. Results of observations o@Comet VI. (Brooks), 
1892, at Windsor, New South Wales, by John Teb®utt,— 
Treatment of manufactured iron and steel for constructiona 
purposes, by W. F. How. - bee ah 

October 4.¢—Prof. T. P. Anderson Stuart, President, in the 


wu wep Chair.—On rock paintings, by the Aborigines in caves on Bulgar 


+ 
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e nearly the whole woòorld;' 


Creek, near Singleton, by R. H. Mathews.—Notes on artesian 
water in Australia, by Prof. T. W. E. David. 

Novembeé 1.—Prof. T. P, Anderson Stuart, President, in 
the chair.—Artesian bores on Bundabunda Station in Queens- 
land, by Hon. W. H. Suttor.—On the probability of extra- 
ordinarily high spring tides about the December solstice of 1893, 
by John Tebbutt—(@z) On meteorite No. 2 from Gilgoin Station; 
(4) On different pictorial 'methods of showing rainfall, by H. 
C. Russell, F.R.S.—~On the occurrence of a new mineral 
“ Willyamite” from Broken Hill, by E. F. Pittman.’ 

December 6.—Prof. T. P. Anderson Stuart, Président, in the 
chair.—@n the occurrence of: Triassic plant remains in a shale 
bed near Manly, by B. Dunstan.-~The-orbit of the double star 
Š 5014, by R. P. Sellors. “Occurrence of ‘ Evansite” in 
Tasmania, by IT. G. Smith:--On the separation of gold; silver, 
and iodine from sea-water by Muntz metal sheathing, by Prof. 


Liversidge, F.R.S.—Notes on the Cremorne bore, by Prof. T. | 


W. E. David and E, F. Pittman.—~The progress and position of 
irrigatio&{’ in New South Wales, by H. G, McKinney. 

e 
° NETHERLANDS, 


e 
, Entomological Society, January 21.—P, C. T. Snellen, , 


President, in the chair.—The President exhibited several 
specimens of Vanessa cardui from different regions, showing 
that it avery common species, being distributed over 
he also showed specimens of 
Papilio epius and Papilio antimachus, both from Java.—Dr. J. 
Th. Oudemans announced that he was preparing, a revision 


‘of Snellen van Vollenhoven’s list of indigenous Tenthredinse ; | 


he also stated that on the pupse of Lepidoptera the sex can be 
recognised, and showed a remarkable nest of Vespa media.— 
Mr. A. B ants read an interesting paper on the caterpillar of 
Nototonta ziczac.—Mr. P. J. M. Schuyt proposed the preparing 
of lists tor exchange of indigenous Lepidoptera.—-Mr. J. de Vries 
exhibited a variety of Xanthia gilvago, Dr. FW. O. Kallen- 
bach, a specimen of the rare Cidaria unifasciata, and Dr. A. J. 
van ome a peculiar variety of Dezlephila euphorbie.—Mr. 
Reo f Néervoort van de Poll exhibited a rare variety of 
Ornithoplera Priamus, and a very fine and rich collection 
the colepterous genus Haplosonyx.—Dr. Ed. Everts called 
attention to a third supplemefft of his enumeration of indigenous 
Coleoptera, and showed several species not yet found in the 
Neth: rlands, but collected in Belgium in the neighbourhood of 
the limits.-Dr. F, A. Jentink asked if ny of the members 


present had observed cats hunting after butterflies, a fact which | 
eheshadefound mentioned in British periodical, and which he - 


could confirm with his own experience. ° Dr. H. J. Veth said he 


had noticed a similar*behaviour of cats against Tinerde in a ` 


house where the latfer were very abundant,—Dr. A. F. A. 
Leesberg called attention to AZeloé autumnalis, of which several 


speciiuens were capfired at Mount St. Pieter, near Maastricht, . 
though this speciesgis extremely rare elsewhere,—Mr, W. G. - 
euet showed a peculiar nest of Vespa vulgaris and a web of' 
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motonometer. eaws of ocular tension. A note by M. W. | spider, on which hung a long thread with a small stone at its 


end.—Ffnally, Mr. F. M. van’ der Wulp exhibited several 
indigenous and exotic spe@ies of Hippobosga, Olfersia, ang 
Ornithomyia,and described the principal characters to distinguish 
these genera and their species. - nd 


# * 
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THURSDAY, FEBRUARY 8, 1894. e forth. At the same time, Dr. Stirling reiterates, that 
š a b i though quite ordinary intepectutlly, he was ‘‘a very good 
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A CRITIC CRITICISED. 


Darwinianism: Workinen and Work. By James Hutchi- 
son Stirling, F.R.GS., anel LL. D. Edin. (Edinburgh : 
J. and J. Clark, 1894.) 


R. STIRLING begins hig preface thus: “ Perhaps 
it may be thought that, Sn the whole, I might very 
well have spared myself this small venture”; and such 
of his readers as know anything of*Darwin’s theories 
and works will most cordially agree with him. It has 
been the present writer's business to read most of the 
anti-Darwinian literagure that has appeared in this 
country, and though much of it has exhibited extreme 
ignorance of the whole subject and a total inability to 
understand the theories and the arguments discusged, in 
both these respects the present volume fully equals the 
worst of its predecessors, while in the effort to belittle 
Darwia’s intellect and to depreciate the vabue of his life’s 
work it surpasses them all. 

Considerably wore than one-third of the volume is 
occupied With the lives of the three generations of Dar- 
wins, and though the animus is carefully veiled, there is 
an unmistakable attempt to show that, while: there is 
much to admire in the moral and social aspects of the 
whole family, yet intellectually they have been greatly 
overpraised, In the very first chapter a number of 


= sopfaions are quoted adverse to Dr. Erasmus Darwin; and 


after a chapter devoted to the glorification of Dr. Thomas 
Brown, the metaphysician, a third chapter is given up to 
his “ Obseryations on Dr. Darwin’s Zoonomia” and the 
correspondence between them, and we are led to under. 
stand that the young critic had by far the best of the 
argument, and that Dr. Darwin lost his temper. 

The seventh to the twelfth chapters are devoted to 
Charles Darwin ; and at the very commencement we find 
a, passage that gives the keynote to the whole book: 
After saying that, of course, Mr. Chales Darwin will go 
down to posterity às one of the first of naturalists—an 
observer only to be classed with the Linnzeuses and 
the Cuviers—we have this curious statement: ‘ Mr. 
Francis Darwin—and in the circumstances it is not to 
disparage him to say so—will not, in, all. probability, 
precisely do that ; but, with perhaps a more vigorous or 
more como hensive general intellect, he is otherwise, 
we make bold to say, just about as good a man as his 
father was, than whom, for genuine worth, it would not 
be easy to find a better.” What does this imply, if not 
that Darwin, though a preeminently good man, was, 
intellectually, not remarkable? And the whole- of the 
succeeding ehapters show that this is its meaning. 
Darwin's observing powers are dwelt on, and how much he 
thinks of technical zames (p.72). Then we aregold that he 
was considered by all his masters and by his father to be 
below the common standard of intellect (p. 75), and this is 
repeated at pp. 77, and again at p. 117. To enforce this, his 
own depreciatory phrases—that he learnt almost nething 
at school and. college, that he cowld never follow abstract 
trains of ghought, that mathematics were repugnant to 
him, and that he wag compelled to conclude that “his 
brain was never formed for much thinking ”—are fully set 


NO. 1267, VOL. 49] 


young man,” always trying t improve himself (p. 77); 
phat at Cambridge” he was ¢ the steady well regulated 
*young man ” (p. 84) ; ; that he was“ the good young man ” 
who, for self-improvement, has interest in, and would@have 
a try at, everything that gives marks. He actuglly “ paid 
some attention, to metaphysical subjects” (p. 105) ; and 
again—- he was the exemplarily good young man that 
sought self-improvement i in all that wasticketed in society 
gs right.” (p. 119.) 

While thus, with subtle ingenuity, “ damning with faint 
praise” the man whose life-work he is striving to de- 
preciate, Dr. Stirling impresses upon us whats in his 
opinion, is the intellectual faculty to which Darwin owes 
his reputation. It is, the ?éve of observing movement! 
Thus— The stir of a beetle in the dust was the first stir 
that aurested the interest of a Darwin: the ae of 
a continent was possibly the last.” (p. 114.) “It was 
stir that alone claimed his attention, s¢zr that alone woke 
his single natural life.” (p.113.) “ Obsewation is an 
affair of the eyes—~shallow, so far, and on the surface ; 
but ideas and their expression no less, spring rather from 
the depth—the cerebral depth—of the ears” (p. 114.) 
Here, by the profound philosophy of a Stirling we are 
informed that because Darwin was an observer and was 
not a musician, therefore he was shallow and of few 
ideas! And for several pages this notion is harped upon— 
stir, movement, watching birds, observing facts, his very 
soul was “captivated, fascinated, mesinerised, by the en- 
chantment of physical movement,” the dourna shows 
that he was “ only using his eyes there in every paragraph 
and almost every line ”—and thus the general reader, for 
whom this book is clearly intended, will gain the idea that 
‘there is something trivial and weak in minute observ. 
ation, and that this was what specially characterised 
Darwin. 8 

Further matter for depreciation is fougd in Darwin's 
remarks on some of the eminent men with whom he 
associated. He thought Carlyle narrow, because he was 
utterly unable to appreciate science, and thise evidently 
condemns Darwin in Dr. Stirling’s opinion, who callg 
Mill “his shallow contemporary,” and describes the group 
of eminent men who were more or less intimate with him 


in these terms:—‘ The truth is that a feebler general® 


public has seldom existed than what was atmosphere to 
Carlyle ”—of which Mill and the two Darwins, Tyn- 
dalk Huxley, and other eminent men were an 
important part. And when Darwin says of him—“I 
never met a man with a mind so ill-adapted for scientific 
research ”—Dr. Stirling remarks, with crushing sarcasm, 
ef Scientific research meant for Mr. Darwin only the 
‘observation of movement, as | in beetles, say; and there 
was no such accomplishment i in Carlyle.” Daārwin also 
knew Buckle, and regd his books with great delight, 
though not accefting all his theoretical views; but even 
this limited admiration is too much for Dr. Stirling, 
who thereon pours gut his wfath for seven pages bn whit 
he terms “the commonest, vulgerest, shallowest free~ 
thinkingism.” ad 


Having thus prepared his readers by hi$ fancy picture» e 


of the’ extremel¥ limited range of Datwin’s intellect, Dr. 


Stirling proceeds to deal with the * Origin of Species ‘ 
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‘ts ilMistrafed by the “fife and Letters.” And the first 
e, Point he brings forward isgthat Darwin®was a compiler— 
a “not very sceptical ” compile?, an “ 
and this idea is enforced throughout the first chapter of 
thiS second part of the wotk. Again and again this is 
recurred to, as the following passages show :— 


“With all his experiences in pigeons, poultry, and 
seeds, Mr. Darwin supported his results mainly on 
a compilation. 
190). “That all ehat—of the Descent of Man, say— 
should be supported, not on thirty years’ actual ob- 
servation, experiment, and insight—personally—of the 
greatest naturalist in existence, but only cane more 
than so many years’ clippings and cuttings from articles 
in periodjcals and other such, as—about ‘ Hearne the 
Hunter’!” (p. 212). “Now that is the pity of it! 
The success of the book depended on the belief of the 
public that it was the product of work at first 
hand, and not of compilation at secoyd—work at first 
hand and of the greatest naturalist in existence. .e .. 
A compilation is always a dressing of facts for a purpose ; 
and such a state of the case is simply glaring in every 
turn of tke ‘ Qrigin.’” (p. 179.) 


It is then clear that Dr. Stirling wishes to impress 
upon the public that Darwin’s chief work was mainly a 
compilation, badly put together—for he tells us it is 
“dull” and “as heavy as lead ”—put together to support 
a foregone conclusion, without caution orjudgment, and 
yet so as to deceive the ignorant public and make them 
believe it was original work! Surely here is a Daniel 
come to judgment—though rather late in the day. Pre- 
sently we shall have to inquire whether he who delivers 
this severe judgment is a competent as well as a just 
judge. ° 

The next point is to show how it was that this dull 
compilation created such an excitement in the literary 
. and scientific world, and made so many converts. We 

are told.tlfis was all owing to Darwin’s habit—partly un- 
conscious, partly designed—®f thinking and speaking so 
highly of the work of hjs chief scientific correspondents — 
Hooker, Lyell, and Huxley. “ Lyell is the biggest fish ; 
and itis the hooking of him that is wished, and watched, 
and waited sor with the intensest interest.” (p. 166.) And 
affer giving nearly two pages of extracts from Darw in’s 
letters, we have the remark—“ I suppose no one in this 
world has been more liberally or more lavishly thanked, 
~ flattered, and bepraised than the recipients of the above.” 
«p. 169.) Referring to the preliminary papers read before 
the Linnean Society, Dr. Stirling remarks :— 


6 

“ The way being so conspicuously prepared,for it, and 
its appearance ushered in and heralded by a trumpet- 
blowing so resonant and extraordinary, was it any won- 
der that the beok itself was hailed with acclamation and 
received with even a.rush of expectation? And we have 
now only to see how the proceedings of Mr. Huxley at 
the very first could but beat fhe excitement that, so to 
speak, already blazed into an absolute conflagration and 
a veritable fury.” (p. 192.) “As Wwe alJ know, all in 


ngland is done by parties, and everything that appears 


in England is of no use whatever until it is made an affair 
of party, ° It was not different*with the erigin of species,” 
. (pg. 174.) “ With all before it that has now been detailed 
what could the public ge expected to think? The most 
powerful scientific trumpets that, in these islands, could 
¢ Be blown, were Wiown—before the book. The most 
powerful popular trumpets that, in these islands, could 
e NO. 1267,eVOL. 49] . 
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easy ” compiler— ' 


Had the public but known that !” (p. | 
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be blown,’ were blown—after the, bodk. . . . What 
could be expected for such a book, if not all but 
a universal rush to buy? And howe dide 
the public.find the book? I do not suppose that 
any one will pretend that it is read nĝw ; and I do not 
Suppose that @#hy*one will pretend that it was read 
through then—unless by those, the few friends of science 
and the author, whom, in boeh respects, of course, it 
immediately and specially concerned.” (p. 176.) 


Dr. Stirling should, how $ver, have explained to his 
readers how it was that a book which hardly anybody read 
should have gone through *six editions in twelve yeams,. 
have been translated into every European languagé, and 
should still be constantly quoted and referred to as the 


most classical and authoritative work on the subjects of- 


which it treats. 

Half the volume having been thus occupied in the- 
insinuation, and attempted proof, that Darwin was a. 
mere compiler with fittle reasoning power, that there was. 
nothing in his book that was not anticipated by his grand- 
father (pp. 43-49), and that he book itself owed its suc-- 
cess to the carefully-prepared trumpet-blowing of a? few 
influential friends, Dr. Stirling proceeds to demolish. 
the whole theory in detail in order to juStify the conclu- 
sion he has arrived at. And it is clear-that the value to- 
be attached to his judgment, in this matter, must depend 
upon whether he has taken the trouble, or has the 
‘capacity, to understand the theory, or has acquired an 
adequate knowledge of the facts on which the theory is. 
founded. I propose therefore to show, by a rather fu] 
account of his work and by a sufficient number 8f 
extracts, the almost incredible state of ignorance and: 
misapprehension everywhere displayed by it. 

Chapter v, deals wtih the Struggle for Existeftce, devot- 
ing to it twelve pages, and mafhtaining throughout 
. that, in the sense in which Darwin and his followers. 
understand it, there is no such thing! If this can be 
‘proved Darwinians must indeed trentble. Let us then 
see how it is done. °The tameness of animals in un- 


inhabited islands is first referwed to, with the remark :@ | 


“It is impossible to think of struggle and strife in such. 
circumstances.” Dr. Andrew Smith and Mr. Selous are 
quoted to show the vast profusion of life in South Africa,. 
carnivora and herbivora—* Plentiful lion was not in- 
corgpatible with more plentiful antelope.” Then thé 
passenger pigeon of North America is refefred to, as 
described in one of Coopers nevels ;, and the conclusion. 
after two pages of such facts is—“ With nature so prolific 


of life, what call is there for a struggle? what need?” . 


Then we have several pages gaven to descriptions of how 
animals enjoy their lives. Mark Twain is quoted for 
playful schools of whales; Bret Harte for squirrels and 
Jays ; Jules Verne for antelopes, zebras, buffaloes, and 
monkeys ; two articles in Temple Bar on bird$ and otters 
amusing themselves. Darwin himself testifies to “the 
positive pleasures of existence, to the actual joys of 
nattfre,” and, “it is perfectly within the limits of truth to 
say that his entire Journal disproves the struggle!” 
And this conclusion is reerated to the efid of the 
chapter?—“ There is little sign of a struggle for life in 
such cases. These animals have evidently*no need to 
struggle : they seem indifferent about their food?and can 
remove themselves carelessly from “any supplies of it” 


|: 
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(p. 214.) The Journal says so little of the struggfe that 
Im. Stifling believes the idea to fave been only an after- 
thought, following th@reading of Malthus, and heconcludes 
the chapter with the opinion of Goethe, tkate in whatever 
situation of life we aré placed, and wherever we fall, we 
never want actual fped”—&®d,he adds—“ This means, 
that however galling the straits of life may be, there is 


` no struggle such that, failing tẹ triumph, we must perish 


in defeat.” 


The next chapter—on the Survival of the Fittest-—is a 
short ong ; 
begins thus :— 

“As regards our other consideration at present, it is 
pretty evident that if Struggle there is none, survival, in 
that it simply means result of foregone contest, can be, 
and must be, so far, only a dead letter.” 


This, though forcible, is cautious, But the next epara- 
graph sets the thing in a still clearer light. 


“But, just squarely to say eit, the proposition itself, 
survival of the fittest, is as things are, preposterousness 
proper. 
false.” b 


d 
And then follows, quite unnecessarily, a metaphysical 
and scriptural demonstration of the same thing, in which 
comets, tides, wind, the earthquake of Lisbon, the Black 


sity, with a host of other things, are all dragged in to 
enforce the argument. This abstract argument was, 
“however, felt to need support by a concrete example, as 
follows :— i 


“ Survival of the Fittest! Of two lions that fight, must 
the stroħges? win? How about a thorn, or a stone, or an 
unlucky miss, and an “unfortunate grapple, and a fatal 
strain—to say nothing of infinite contingencies of rest 
and fatigue, of sleep, and food,* and health, that 


precede?” : 


And after a few more such illustrations we have the 
cenclusion, that— - 


. a ® « Å 
“The propositjpa, as we have seen in fact, is wholly 
false as it stands.” 


And after some more vain attempts to arrive at any 
meaning in this “absurdity’s self,’ the argument is 
clenched with what is evidently felt to be a reductio ad 
absurdum, and ‘which is indeed a very gem of logic, as 
follows :— 


bal ° 


“Is it possible in such a struggle—a struggle that just 
constitutes existence—is it pgssiblein such a struggle for 
even a single competitor to survive him who is the fittest 
to survive? If individual with individual, species with 
species. genus with genus, must struggle, how is it that 
the infinitude of time has not already reduced all life to 
a single unit P” (p. 222.) 


Every biologist, every reader of NATURE, will now, I 
am sure, see that I was justified in speaking of the 
almost incredible ignorance and misapprehension ex- 
hibited in this book; but we have yet to find still more 
glaring exanfples of it. Two thapters, entitled “ Reter- 
mination of what the Darwinjan Theory /s” and 
“Design,” may be passed over, and then follow six 
chapters of“ Natural Selection Criticised,” from which 
a few illustrations of the capacity of the critic must be 


om, given. 
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and it might well have beén shorter, since it | 


It is simply absurdity’s self—the absolutely | 


_there is not a single word of*origin ! 


After Dr. Stirling's configent @ssertion that there is no 
struggle and no survival, and that the very idea of there 
being any such phenomena is g absurdity’s self,” we shal] 

eot be surprised to find that he prides himself on haveng 
cleared up a subje@t which Darwin left vague, indefinite, 


and obscure. He says :— e 


“It is only through long, patient looking that the par- 
ticular moments in the theory have reaqhed the clearness 
which we should be glad to think they will be found to 
possess in these pages.” (p. 342.) 


This is in fhe last chapter, when the author can look 
back with satisfaction on his completed work. , 

One of the difficulties he has cleared up is the meaning 
of the word origin, in ‘* Origer of Species.” He says there 
is never a moment’s question of the origzz of a single 
species : ad 

“ There is not even a hint before us of such a thing as 
origin, Change there is, not origin. We have a middle, 


elastic enough it may be, but we have no beginning, no 
origin, no first.” (p. 250.) 


Anda little further on, having previously æferred to 
small living armadillos and the gigantic extinct species, 
and having asserted that “It was the obvious resem- 


' blance common to both that irresistibly convinced Mr. 
Hole of Calcutta, contingency, time, and physical neces- | 


Darwin of the indubitable descent of the one from the 
other”—a statement for which he gives us no authority— 
for the good reason that none can be given—he deals 
with the question in the following brilliant style oo 


“Origin! We are referred*from the Galapagos to the 
South American Continent, and there again the problem 
stares us in the face, only harder thanever. What is the 
origin of these South Americans? Again origin! What 
is the origin of these pigmies? and you refer us to giants ! 
Good heavens! To be contented that the whole problem 
of the pigmies was solved in the giants, and never once 
to have asked what of these! Surely the giants at onc 
suggest an infinitely more instant question as to origin 
than the pigmies. That pigmies, too, could come out of 
giants—such pigmies out of such giants! | Was it 
selection, natural selection, condescended to such a feat 
as that? . 
of favoured races in the struggle for existence’—these 
pigmies? The nine-foot Glyptodon dies, the six-inch 
armadillo lives—is that the survival of the fittest?” 


(p. 251.) 


This may be called argument by exclamation and in- 
terrégation founded on misconception, and it goes on 
with wearisome monotony page after page. And at the 
very end of the book he still stumbles over the same 
difficulty: ` <8 


* “ This is strange, too—in the whole ‘ Origin of Species’ 
The very species 
which is to originate never originates, but, on the con- 
trary, is always to the fre.” . 


And again : 
“Tt was only the’ word origin did all this; and the 


novelists alone, but the general public as such, into antici- 
gations of a beginning and a first thatewds to be, as it 


himself exclaims, ‘ It is mere rubbish®hinking at present 
of the origin of life!’ Had Mr. Dgrwin but usede 
e 
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were, a new creafion of all things ; whereas Mr. Darwin’ 


. . Is that what is meant by ‘the preservatione 


—. 


word origin, strictly was a misnomer; misleading, not ` 
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*s instead of the word origin, his own other word for the 
idea in his mind, ‘ modificati8n’ namely—had his title- 
page ran ‘The Modification of Species by Means of 
Natural Selection,’ I quest#on whethtr Mr. Murray, wit} 
all his experience, would, for each of the thousand copies® 


he did sell, actually have sold ten.” (Last page.) 


Poor fovelists! Poor general public! 


fuss about it, or even have heard.of it at all! 


In order, perhaps, to enforce this conclusion—that it 


was the word origin that glone attracted readers, Dr. 


Stirling assures us that Lyell was too old a bird to be 
caught by such chaff. Huxley, he telgs us, is ina state of 
doubt ; Carpenter and Gray were only half-conVerted ; 


Hooker is the only genuine convert ; but— 


s : Lyell, ffom the moment he came properly to know 
the doctrine, was really, and in point of fact, that doc- 


Ben 
trine’s absolute opponent.” 
e 


It is to be supposed, of course, that Dr. Stirling 


believes this ; but then what of his knowledge? In five 
long chapters of the last edition of the “ Principles,” 

* Lyell expounds the whole theory in his own calm judicial 
style, and on every aspect of it pronounces in its favour. 
The passages we have marked in this volume as 
examples of misconception, misstatement, or ignorance, 
are so numertus that it is difficult to know where to 
choose. Here for example is the way the author deals 
with natural selection, as being neither a law nor a dis- 


- covery, 
eo 
7 “ Bushas there been a discovery ? and actually of a 
law? We have seen an hypothesis—a gourd, as it were, 
that came up in a night to be a shadow over the land— 
but a discovery? «Can what the Pampas suggested, or 
South America, or the Galapagos—can what the breeders 
or fanciers suggested, or what Malthus suggested, or 
what the split-up stock of horses suggested—can either 
or all of these suggestions be called a discovery? That 
the similarities in species (as in the beetles, say) should 
have ‘struck him, and that he should have then asked, 
e What, if naturally varying in time, and so naturally 
vatiously applied, they were all just naturally out of each 
e other ?—that is a mere supposition, it is no discovery. 
Even as a supposition, is it a credible one, unless we 
remove it, far out of sight, into the dark? Yes: variations, 
accidents, we know them well, we see them daily ; but 
they come and go, they appear and disappear, they are 
born and they die out—they really do nothing ; and as 
for forffingenew creatures, is not that an extraordinarily 
weighty complication to burden such simple, perishable, 
transitory accidents with?” (p. 284.) . 
a * 

Here we have an interrogative show of argument and 
s of superior knowledge on a subjett as to which it is quite 
7 mM elear that the writer knows nothing whatever, but hides 
dis igngrance in vague invqjved words, from which it is 


e impossible to extract any definite nfeaning. And when: 


he attempts to deal gvith any definite facts, the ignorance 
e becomes mo glaring and the flood of wordy interro- 
gations more IUditrous. One more quotation to show 
this, and we have done. He is attempting to deal with 
the theory of prgective colouration, and after a couple 
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For thirty- 
five years you have gone on reading and eliseussing this 
book, and helping to make it celebrated, and have only 
now found one candid and truthful friend to inform you 
that you have been flagitiously deceived by the title, withe 
out which you would never have read itor made any 
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of pages of misconception and interrogation, he thus 


proceeds :— è Pe” ee 


“ But, seriously, why are canaries yellow? Why are 


larks and starlings spotted? Why has the robin the red 
breast that gfves him his name? , Selection ! 
actually noselection. Neither on the part of nature, nor 


on the part of sex itself, js Phere the slightest proof of 
For selection, in the 


the necessary limit of selection. 


There is 


very idea that constitutes,it, means a limit. And limit - 


there is none. 
and greens, and yellows, are to be seen indiscriminately 
mingled, almost geverywhere—blacks, and whitesg»and 
reds, and greens, &c., in almost every possible shading— 
nay, In almost every possible variegation, too ! 
pretty anecdotal rationalising-——story-telling—in regard 


to the leopard, too (the grandfather has it), is it- 


not of the same kind? There are so many leopards in 


existence because their spots, confounded with the 


Interstitial light and dark of the jungle, save them. But 


if that is so, wily are there quite as many tigers, 
Oh, the 


animals that are not spotted, but striped? 
ghauts, the ghauts, you cry. Well, yes, the ghauts are 
defiles ; but how is a strip@ like a defile, or how does it 
come from a defile, or as being like a defile how Goes it 


save them? But admitting that, and saying that leopards 
| are saved by spots, and tigers by stsipes, what of the 


lions? They can be saved by neither—neith& by spots 
nor by stripes, and they are equally numerous, or sup- 
posably equally numerous—and sufposably so is the 
vernacular of the region—why is there no call for either 
spots or stripes in their case? Or, after all, just as it is, 
spotless, stripeless, is not the lion quite as likely to escape 
detection in the jungle as either of the others, let it be 
< 


leopard, let it be tiger?” : 

How clever is the jingle of words and interrogatives, 
yet how crammed with blunders and how devoid of sense ! 
The writer, evidently thinks that Darwira, or some 
authoritative writer on Darwinism, has stated that the 
tigers’ stripes imitate the defiles in which they live, which 
defiles are the “ghauts”! He also is of opinion that 
jeopards, tigers, and lions, all live tegether in the same 
“ jungles,” all have fhe same habits, and therefore all re- 
quire the same protective cglouring. But they are ngt 
coloured alike; therefore their colouring is not pro- 
tective! Thatisa sample of Dr. Stifing’s knowledge 
and of Dr. Stirling’s argument. 

Readers of NATURE may think that too much space has 
heen given to so contemptible and worthless a book ; but 
it must be remembered that the author has a*considerable 
reputation in philosophy angi literature, has published 
over a dozen workseof more or less importance, and was 
the first Gifford Lecturer.at Edinburgh University -in 
1888-90. Itis certain tha, many purely literary critics, 
as ignorant of biology as is the author, will declare the 
work to be an important adverse critique of Darwin and 
Darwinism. If it were the work of an unknown man, 
it would, so far as its matter is concerned, be beneath 
contempt. But when a writer of established reputation 
goes out ofhis way to discuss a subject of which he shows 
hfmself to be grossly ignorant, and puts forth all his 
literary skill to depreciate the mental power and the life- 
work of one of the greates{ men of science ofgthe century, 
it is Åecessary and right that, in the pages of one scien- 
tific journal at least, tte ignorance, the fatuity, and the 
carping littleness of the whole performances should ‘be 
fully and unflinchingly exposed. e 
ALFRED R. WALLACE. 


Blacks, ard whites, and blues, and reds, 


All that 
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volt-ampére, the ampére-second, &c., but pever ‘before of ~ 
the erg-second, w&ich has NOgMeaning whatever asa .. 
hyphened expression buit up in the manner customary 
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formulz now used by the designers of such machines, we | second the energy required will be ® 
shall therefore not follow the lead of the pioneers in Pu=leQ8 v ergs. 
science so much as that of their more popular expounders, The energy represented by the current is ec. if by e we 
and that of practical experience. Ẹhe treatment will | denote the electremotive force expressed in a suitable 
thus necessarily lack that mathematical elegance of*which | measifre. We have therefore the equation 
the scholastic mind is so fond, but, on the other hand, it | - ay 
ec=leBv (28) 
will be more easily grasped aed adopted by the practical or, : i à . 
engineer who works as much by the aid of his mechanical eml B vy —— 
inennot es by toat of science. from which we find that the induced electromotive force 
This ishe promise, and we may say at once that in |s given by the product of length of conductor, strength 

our opinion there is plenty of room for mathematical | of feld and velocity, all in C.G.S. measure. 
elegance on the lines laid down. If the results of difficult Formula (28) gives the energy in ergs. 
investigations be assumed, and correct deductions be | To obtain it in Watts, we divide by 10,000,000, and 
made and set forth in exact language and in appropriate have Waters y 1077." ° 
notation, as required for the particular practical applica- 

> «tion, the exposition will be both elegant and scientific. Herein we find almost every conceivable blunder. 
Practical experience also is on the same footing as any | Power is termed “energy,” and expressed in ergs ; 
experimental result in physics, and deductions made | formula (28) is said to give the energy imergs, whereas, 
therefrom may be scientific in the highest degree. From | of course, it gives the power fn ergs per second ; and to 
the extracts above quoted, one would not expect to find | wind up the comedy of errors, an expression said to 
one-third of the book occupied with a theoretical ex- | represent ergs is divided by the number Io’, and, magi- 
position of electro-magnetism on ljnes similar to those | cally, it appears as Watts. ars 


and Co.) 
TH author of this work is well known ¥sa successful 
designer of dynamgs and transformers. In his 
preface he states hfs object*t? be “to place before the 
reader an exposition of the general principles underlying 
the construction of dynamo- electric apparatus, and to do 
this without the use of high mathematics and complicated 
metfiods of investigation.” He further says, on p. 26; 
“In attêmpting to establish a working theory of dynamo- 
electric machinery, or rather in setting forth the rules and 


that may be found in a dozen or more existing works. 
But such is the casé¢, and we regret to say that therg is 
much in the exposition of the author that is open to 
dvere criticism on the Score of the inaccurate and 
frequently incorgeet use of scientific and practical ex- 
pressions, whose meanings are thoroughly well-estab- 
lished and generally understood. The word “ energy” 
is employed i in a sense with which, we imagine, theoretical 
and practical men will be alike. unfamiliar. ‘‘ Worle” 
and “rate of doing work” are throughout the book em- 
ployed as interchangea®le expressions, the word 
“energy” having double duty thrůst upon it. It is 
scarcely necessary to observe*that “energy” is expressed 
in units of work, and that it ¢s improper to use it in the 
sense of “rate of doing work” or “ power.” This is all 
the more extraordinary for the reason that the author 
defines “ power” or “activity,” and in one part of the 
book freely uses these terms to denote what he calls 
“ energy” in another part. 

More serious is the circumstance that “the author 
thinks it proper to express “rate of doing work’ ^in 
units of “work.” On p. 42 we find the statement : “ This 
is called th® Watt, and is eqwivalent to 10,000,000 ergs.” 
It is as if the distance betweeg London and Brighton 
were describéd as being fifty miles per hour. 
` IR the sime context the C.G.S. unit of power is termed 





with electricians. 
® On p. 141 electromotive fotce is under discussion Wy 
means of the welldknown rail and slider; and on 142 
occurs the following passage, which may be sain to fauly 
beat the record :— 

“Jt was Shown in chapter iv. that the mechanical force, 


P, acting upon a conductor ina field of $ lines per square 
centimetre is (C.G.S. measure) 


P =Z% f 


where / is thé length of conductor and c the current. If 
we move the slider with a velocity of v centimetres per 


Was confusion ever worse confounded ? - 


The practica! man—whose®intellect the author con- 
siders robust enough for the expression, “gine integral of 


‘magnetic force,” and for the comprehension of the (freely 


employed) integral calculus—is very easily pleased if he 
finds this sort of information improving. Surtly, above 
all things, he demands accurate statements, and resents 
having symbols thrown at his head in this contemptuous 
manner. 


On p. 27 the north pole of a bar magnet is described” 


as “the end which, if the bar were freely suspended 
would point to the geographical north.” 

Why the qualifying adjective “ geographical”? If the 
author desired to evade a definition of e magnetic 
meridian, he surely might have preferred a “ suppressio 
veri” to a “ suggestio falsi.” a : 
e Many examples might be given of the E. 
the language employed. We already possess a number 
of excellent books on electro-magnetism written by 
thoroughly practical men in pregise and accurate lan- 


+ 


€ 
guage; and we must enter, for the reasons above sive, . 


a strong protest apasi the theoretical portion, of this 
book. 

It is a pleasure to turn to the feally practical part of 
the work, where the reader will find valuable informa- 
tion concerning, dynamo design.: In the case of large 


€ o 


the erg;second. We*have heard of the Watt-second, the | machines, the author favours the mgutipolar type. Ha ° 
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„gives a detailed comparison of two-pole and four-pole 


machines of a*fower of 25 kilo-watts, and shows, it seems 
conctusively, that the lattér cam be made lighter, and to 
rfin at a lower speed than the former. We find a dis- 


tinction made between tbe “stati” and “dynamic ”e 


electromotive force of a dynamo ; the former is defined 
to be the E.M.F, “generated in the armature, and 
directly measurable on the brushes if the machine is 
working on open circuit.” This is alwayg shgwn on the 
characteristic (volt and ampére) of a dynamo of what- 
ever nature, and as there is no discontinuity between it 
and “dynamic” E.M.F. it is difficult to see the neces-e 
sity either for separate discussion or for sgecial nomen- 
clature. The alternators chosen as examples are repre- 
sentative of the different systems in vogue. We find 
those of Siemens, Ferranti, Gulcher, Mordey, Kingdon, 
and also that of the author deSigned for Messrs. Johnson 
and Phillips. 

There is not much set oan about alternating @rrent 


' transformers, but some good working diagrams are given. 


There is no information about multiphasers. We have 
noticed som®@ typographical errors. A serious one occurs 
on p. 46. l P, A. M. 





GOLF. 


Golf: a Royai and Ancient Game. 
Clark, F.R.S.E., F.S.A. Scot. 
and Co.) 


pro TAIT has recently pointed out how many 
scfentific problems are involved in the flight of a 
golf ball, and many men ofə science have learned to find 
in the game of golf a never-failing and unsurpassed 
means of recreation from their arduous labours. It is 
fitting, then, that Mr. Clark’s new edition of a golf 
classic ghould be noticed in these pages. 

A writer, who was a fameus cricketer, and is apparently 
a*new humorist, has lately, in the pages of a serious 
Review, started a ‘controversy on the question, ‘f Is 
Golf a first-rate game?” The question must be here dis- 
missed wish the remark that it is absolutely irrelevant. 
Unless there is no grain of earnestness in his reasoning, 
internal evidence, often misleading, shows that the writer 
referred to is in the twilight of knowledge of his subject, 
‘and the twilight of the gloaming, not of the dawn. Let 


e him hope that he may pass through the darkness, and 


that it may be as the brief gloom of a St. Andrews’ 
summer night. Mere first-class games, like cricket and 
kindred, are light o’ loves, who leave you¢he moment 
that you have lost your youth and your pace. Golf is 
like a nsothes—kind to you once; that is, all her life. 

In the year 1875, “Golf: a Royal and Ancient, 
Game,” was edited and privately printed for a small” 
circle of Subscribers. It.has long been out of print, 
and a new and slightly enlarged edition has now 
been published for the benefit of the world at large. It 
is a delightful book, and the reading of it is a pleasure. 
Bh it B feund in all itf? quaintgess the dear old 
fast-dying dialect of tle Lowlands of Scotland, and here 
and there bits of the @elicate humour indigenous to the 


e same region. The atmosphere of the book is as breezy 
ə as that of the links which now dot our East Coast from 
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Edited by Robert 
(London: Macmillan 


John o’ Groat’s t@ the South Foreland. "To class the 
book a a history is not quite accurate, for it is more 
a collection of the magerials for histosy than listors 
itself; bus to any one interested in, the subject, that is. 
no drawback. 

The introdfttion is excellent, anétogether with the old 
statutes bearing on the game, pe extracts from burgh and: 
parish records (much added’ tó in the ` present edition), the 
extracts from private note- books and from old minutes, and: 
the new notes, afford interesting glimpses of the social life 


of the kindly Scots of the ‘giden time ; of the difficulties of 


“the powers that were ” in weaning the people fromthe 
game, in order to lead them to the archery butt and to 
the kirk; of the funeral ceremonies of a keen golfer, the 
father of the great Marquis of Montrose, lasting one month. 
and nineteen days ; of the consumption of wine during that. 
period of mourning being reckoned in puncheons, and of 


the buckets of Easger ale being as numerous as the tears. 


that fefl ; of Smollett’s genial reflections upon seeing on 


Leith links a party of four playing Golf, the youngest of 


whom was turged of fours@re. Among those records are 
to be found also materials out of which a theory of the 
development of the Sabbatarianism peculiar to Scotland 
might be built, and of this something of intemest might 
be said did space permit. 

The gossip part of the book is too short. The story 
of John Patersone might be passed as a variant of the old. 
tale of the king and the cobbler. 
sufficiently interesting to inspire the celebrated Dr. Pit- 
cairn to write for the mural tablet of John’s new hous@— 
his reward from Royalty for his prowess at the Golf—four 
elegiac verses and a motto enigmatically telling to alb 
time a tale and John Patersone’s part therein., 
verses and the motto may be worth quoting :— 


Cum victor ludo scotis qui proprius esset 
ter tres victores post redimitus avos 
patersonus humo tunc educebat in altum 
hanc quee victores tot tulit ung domum. 
. d hate no ite 
The motto “I hate no persone” being an anagramma 
tical transposition bf the letters in anc words “ John 
Patersone.” 
The verses in the book are not intended for criticism, 


but a “Ballade of Golf ” and “A Voice from the Rhine” 
The wood engravings and the 


are welcome additions. 
plates appeal to the artist, and an addition*to the num- 
ber of the latter in place of ghe photographs that were,. 
apart from their interest to contemporaries, out of all 
keeping with the pictorial part of the first edition, is‘a 
step in the right direction. „The only serious objections. 
that can be taken to the present edition, and that only in 
a spirit of gentle remonstrance, are pointed out in the 
prefatory note bythe editor. Following the note in the 
order of its statements, it sets forth that sifice the pub- 
lication of the first edition, Golf has advanced by leaps. 


and boundy that it is now as popular in England as it is. 


ineScotland, that it has taken deep root in Ireland, yet in. 


the body of the book not a sentence is devoted to Golf 


clubs furth of Scotland. No doubt this is partly ex- 


plained by the fact that no existing club furth of Scot- 


land except Blackheatlfis old enough to have a history, 

At the same time a few pages recording the facts ofethe- 

introduction of Golf in recent years, not only to England 
s * 


It was at all events. 


The 


-and trouble by the late Sheriff Gordon! 


‘short of the time when it became the fashion. 
*stands, the book is the only book, indispensable to the 
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and Ireland, but also to America, India, Australia, Canada, 


-ank other parts of the world where Scotsmen have congre- 
gated, must have added to the value of the ebook. But, 


in this connection, the grave omission is that there is 
reference to the bistory and records oP the Blackheath 
‘Club, the oldest club in the United Kingdom. 


This is all the” more remarkable, that a bright de- 


‘scription of “ Medal Day at Blackheath” has a place 
¢ 


in the book. 

The most serious complgint is left to the last, and 
‘tMat is that the editor should sayin the note referred 
to th8t he has abandoned his intention of writing his 
own reminiscences. The reason assigned, that the 
books of his friends are a bar, will. not bear examination. 
These books, clever and able as they are, were born of 
‘the high spirits of the hour, and were never thought of 
by their authors as anything but epemeral. They served 
and are serving a good purpose ; they amuse anå instruct 
their generation, and it matters little that they have 
induced many to contort tlemselves ingo the oddest of 
.attifudes. The editor and his friends might furnish an 
interesting chapter of the history of the game. They 
have seen the days, when the grand manner was not yet 
dead, when the style of the front rank Golfers was dis- 
tinguished by something more than force and mammoth 


-driving, when it was as graceful as that of the play of 
‘fence of a first-rate swordsman; the days when the social 


life of -Golf was free from some of the irksome bonds 
which it now wears. How many now remember an 
incident that marked an epoch, the boys’ tournament of 
the summer of 1860, organised at great expense of time 
How few know 
anything Bf him! And yet he was as distinct a type of 
.a Scotchman of a past generation as singing Jamie 
Balfour, whose effigy is one of the adornments of the 
book. It is to be hoped that the editor may reconsider 
his decision, and afida chapter on modern Golf, stopping 
As it 


‘Golfer, and its yader circulation will no doubt lead many 
to the great house of Golf. There they will read, and feel 
the truth of, the legend inscribed in indelible letters upon 
‘the portals: fade Salis. 

* Let the last words here on this subject be the word? of 
aan enthusiast; — 


‘í Plaudere, non jubeo” (yôu may do that at cricket) ‘‘sed 
magna voce frementes, j 
* Dicite: In æternum floreat alma domus. 
Floreat.” a 


W. RUTHERFORD. 


° OUR BOOK SHELF. 


-Celestial Objects for Common Telescopes. Vol.i. Bythe 
Rev. T. W. Webb. Fifth edition, revised and enlarged, 
by the Rev. T. E. Espin, M.A., F.R.A.S. (London: 
Longmans, Green & Co., 1893.) 


SINCE the,original edition of Webb’s “ Celestial Objects” 
‘was published in 1859, no book has appeared which has 
‘found greater favour in the eyeseof amateur astronomers. 
Written by ne who had seen the wonders and glories of 
the heavens, the work has always been recognised as 
‘sounding the genue ring that results from rich ex- 
-periente ; atd „by entrusting the editing of the fifth 
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edition to the Rev. T. E. Espyp, the publishers have acted, 
wisely, for he is an ob§erver versed in both the ôld and 


the new astronomy. 

The work has been divided into two volumes, the first 
of whichis before us. This volume is concerned with 
the subjects of parts i. and ii. of the original wark; the 
second, which will probably be published shortly, covers 
part iji. and isthe book for the observator}?. In some 
respects, thig division of matter is an improvement, for 
descriptions of astronomical phenomena can very well 
be kept apart from lists of celestial sfghts. Mr. Espin is 
wholly responsible for the volume as yet unpublished, 
and as it has been entirely rewritten, we may confidently 
expect many Important Innovations. In the volume 
under review, very few alterations of the original text 
have been made. 
in different branches of astronomy have contributed 
additional matter on the subjects in which they are 
specialists. One of the results arising from this 
division of labegir is that the chapters are extremely 
unefual. The new matter is added in foot-notes, but 
we think the book would have gained in value if it had 
been incorporated in the text. Among these notes is 
one on celestial photography, and another on’ spectro- 
scopy as applied to the telescope, In the latter we rea 
that “Stellar spectra were divided by Secchi into five 
types,” and closely following this remarke is given a 
classification’ in which Type v. includes bright line stars 
and nebula. But Secchi only distinguished four types of 
stellar spectra, and it was not until 1891 that Pickering 
proposed to add a fifth ty pe to Secchi’s classification. There 


is another matter that might be more clearly expressed. ° 


In the brief statement of the use of the objective-prism for 
obtaining photographs of the spectra of stars, it is not men- 
tioned that the prism must be fixed over the object-glass 
with its edges east and west. If the prismeis arranged with 
its edges north and south, np amount of regulation of the 
driving-clock will expand the linear star-image into a 
band upon the photographic plate. These omissions are, 
however, very slight, and Mr. Espin will doubtless 
remedy them at the first opportunity. They certainly do 
not lessen the welcome we extend to this new edition 
of an excellent book. e 


; s e 
Plane Trigonometry. By S. L. Loney. (Cambridge: 
University Press, 1893.) 


IN the 500 pages of which this volume c8nsists, the 
author has placed before’ students of trigonometry an 
elementary text-book which only wants reading carefully 
to be thoroughly understood. One cannot do more than 
state in clear and plain language the various methods of 
expressing trigonometrical ratios, the applications of alge- 


braic signs, ratios of multiple and sub-multiple angles, * 


&c.; and this the author has done, interpolating neatly 
piénted figures and concise explanations wherever they 
seem neceseary for a clearer exposition. A great number 
of excellent examples is also given, the answers being 
collected at the end. No very marked deviatjons from 
the usual sequence of the subject-matter adopted in such 
text-books have been made, but it is noticeable that here 
and there are given at gome length many pieces of 
book-work which are passed over in a few words in some 
books. The second of the two parts into which the book 
is divided dealgmore with the afialytical side of trigono- 
metry, that is, with exponential and logarithmic series‘ 
expansions of trigonometyical quantities, summatiogs 
of series, &c. I this part the treatment? of complex 
quantities has been so handled agto lead the student up 
to the methods of the more adv&nced treatises. The 


concluding two chapters deal briefly yite errors of ob-. , 


servations, some miscellaneous propSsitions, solution of a 
cubic equation, maximum and minimum values, &c A 
very useful list of all the principal fermulee which tge 
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To bring the book up to date, workers « 
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eee faculties of man, has raised this very question, or one closely 


e two and four simple feet would soon pall, and was accordingly 
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» 
student should tommit to memory is geparately printed, 
and precedes the first clfipter Beginners will find it 
better on their first reading to omit the articles specially 
marked for this end, and afs° to make selections from 
the examples, It would be hard to find a better intro- 
duction to plane trigonometry book. o 
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LETTERS TO THE EDITOR: 
° 
The Editor does not hold himself responsible for opinions ex- 


pressed by his correspondents, ` Neither can he undertakee 


to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
No notice is taken of anonymous communications. | 


Music, Rhythm, and Muscle. 


œ 

In your issue of January 18,*you refer (on p. 271) toan 
article by Dr. Wilks in the Medical Magazine (which I have 
not seen), in which the learned author poiffts out that mgisic is 
not to be regarded in its origin as a purely spiritual faculty, but 
that it admits of a physiological explanation. This dis- 
cussion is in itself a most interesting one. Dr. Wallace, in his 
well-known discussion of the relations of music to the other 


allied to it. Wallaschek, as quoted by Dr. Wilks and your- 
self, asserts that ‘‘rhythm, or keeping time, lies at the very 
foundation of the musical sense.” Khythm-again, he says, 
“can be referred to muscular contraction and relaxation,” the 
**muscular sense being the measure of time,” so that the mus- 
cular sense is intimately bound up with the idea of music. 
‘Not in the different passions of the mind, but in muscular 
action, therefore, music appears to have had its origin.” 

My purpose in addressing you is to point out that these 
opinions receive a remarkable and very beautiful illustration in 
the history of Greek dance and rhythm, so far as these are 
known tô us. We know but little of Greek music in the 
stricter sense of this word, and, this perhaps for the very reason 
that music was not then separated from choral intonation and 
movement. The strophé and antistrophé of the Greek chorus, 
which terms we usually apply to the musical phrases sung during 
a movement, are primarily, of course, not these strains but the 
evolutiong themselves, the dancing towards the one side of the 
orchestraor the other. Now wedo know from the metrical analysis 
of Greek dramas and odes wh&t these rhythms were, and we can 
thus probably infer the character of the music proper. By the 
study of Greek rhythms we shall thus find a method of tracing the 
genesis of music in its most elaborate modern forms from dancing 
and footing it in any kind of measure. Dr. Wilks well points 
out that m@scular movement is essentially rhythmical : we may 
go farther and say that all movement, even the rush of falling 
water, isrhythmical. - 

The monotony of the recurrence of identical periods or colons 
would soon be felt, and we find accordingly that efforts are 
made by all early people to vary the measures. The use of 


broken up in the Greek drama by threefold and more complex 
metres, as, for instance, by Pindar in his Epinikian odes. This 
‘t threefold form,” says a recent writer, finds an almost e&act 
counterpart in most of the figures of Bach’s ‘t Wehltemperirtes 
Klavier,” andthe ‘f modern sonata has the same form on a very 
extended, scale,” the first part and its repetition corresponding 
with the strophé and antistrophé of the Greeks, and the second 
part with the epode. These curious parallels and essential, 
similarities may be traced much farther and into elaborate de- 
tail, as is shown in part by the*writer I have quoted, Mr. Abdy 
Williams, in the Classical Keview for 1893 (p. 295), Mr. 
Williams’s article, which, well deserwes a careful reading, is 


ammm PASEA upon the important discovery of a freatise on rhythm 


BP Aristoxenus of Tarentum. Aristoxenus was a favourite 
pupil of Aristotle, and flourishasl about 300 B.C. ; he wrote also 
a treatise on harmony, which less concerifs us here, and he was 
‘not only a musician,*but a man of the widest culture and 
knowledge.” Soon affer the time of Aristoxenus the depend- 
ence of music om metre, which in its turn is a notation of choral 
movement and but à regulation of the rhythmsof various muscular 


* movement—the depenglence, I say, of music on metre gave way 


to the ascendancy of accent. Accent, and not quantity began to 
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form the basis of the rhythm. Strict measure thus became less 
obviously the basis of music and poetical rhythm; but, says 
Mr. Williams, “upon the rains of the ancient measured*musi® 
arose.a newand magnificent art, now known as ‘ Plain Song’ 
or ‘ Gregorian Music,’ the rhythmical construction of which is 
based on the n#urdl laws of phrasing.” (Compare strophé and 
antistrophé. ) 

With the disuse of plain song erose again the old metrical 
rhythms, but now so dissociate from choral evolutions that we 
have forgotten their’ muscular origin. The early modern com- 
posers recovered the elaboraterhythms once founded on choric 
phrases, but under the name of “form,” and ‘‘ by following 
the instincts of their geniug, unconsciously brought about a 
renaissance of the natyral rhythms and musical forms knowf to 
the ancient Greeks, developing them by the aid of mgdern re- 
sources, while adhering to certain definite principles which on 
examination are found to-agree with those enunciated’ 2000 
years ago by Aristoxenus of Tarentum,” These, I need not 
repeat, were almost directly based not upon rhetorical, but upon 
muscular rhythms. The simpler and ruder the musical sense, the 
more brief and simply bipartite, or two-legged, must be the recur- 
rent rhythms, as theepopular tunes of our street organs and 
music falls tell us daily; the more relieved and elaborated 
rhythms of Bach and Beethoven need a more sustained atten- 
tion and a more cultivated apprehension, while the rhythms of 
Wagner are so postponed in tMeir resolutions, and so broken in 
their variety, that perhaps few even of good musicians can follow 
them with any consciousness of muscular measure, or even of 
“form.” Therefore we call them ‘‘highlyespiritualised,” and 
forget whence they are originally derived. . 

Cambridge, January 28, T. CLIFFORD ALLBUTT. 


P.S.—Since writing this letter, Prof. Roy has drawn my 
attention to the statement that if a pencil be taken in the right 


hand, a sheet of paper placed below it, and the hand thrown into ` 


a rapid automatic dotting action, as the paper is drawn forward 


the resulting row of dots will be found to be a uniform number’ 


per second—five or seven, I forget. which—and thus for@ll 
persons alike there is the basis of rhythm. ee 
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The Cloudy Condensation of Stean, . 


THE publication in your pages! ob Mr. Shelford Bidwell’s 
lecture on ‘“‘ The Cloudy Condensation of Steam,” at the Royal 
Institution in May last, calls fora few remarks from me. As the 
points I have to refer to are principally personal, I shall be as 
brief as possible. n 

Im discussing the effacts of electrification on the condensation 
of a steam jet, Mr. Bidwell, after pointing out that though it 
has been shown that small particles of matter are thrown off bẹ 


the electrical discharfe, says that—‘‘ Yet jt is remarkable that . 


Mr. Aitken . . . gives no countenance to th® nucleus theory.” 
He then informs his hearers that he imagines I have abandoned 
my conclusions regarding the action of dust. Itis very difficult 
to understand Mr. Bidwell’s objection to me not countenancing 
the nucleus theory to explain the phenomena, as in the very 
next paragraph he shows I was correct in not ascribing the 
change in the jet when under electrification to dust particles, 
and gives an experiment to prøve it. His experiment is dif- 
ferent from, the one om which I founded my conclusion, In 
some experiments made when working at this subject there did 
not seem to be a possibility of the dust produced by the elec- 
trical discharge getting to the j&t. Take, for example, the fol- 
lowing experiment :—The steam jet was allowed to issue from 
the side of a polished metal ball of about 3 c.m. diameter. 
This arrangement was adopted to prevent any discharge of 
electricity from the nozzle. At one side of thejet was placed 
an electrified body at a distance of about 10 c.m.; and at about 


the same distance on the other side of the jet was placed a' 


flame. As no air passed either from the flame or from the elec- 
trified body to the jet, it seemed impossible the effect could be 
due either to particles of metal from the conductor or to par- 
ticles of dust from the flame. The conclusion, therefore, was 
that the effect on the jet qould be produced py electricity 
withowt the aid of dust. It, however, seems highly probable 
that the dust produced byghe discharge of electricity may have 
some effect in such experiments as those des@ribed by Prof. 
Barus, in which the air from the terminals from which the dis- 
charge is taking place is carried tothe jet. Prof. J. J. Thomson 
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. condensation to the presence of dust particles. 
‘turn to my first paper on this sulgect,? he will find that the 
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has since shown? that the increased density of the jet on elec- 
trification is only partly due to the cause to which I attribute it, 
namely, fhe electri¢al repulsion preventing the coalescence of 
the drops, as he proves jhat the electrification of the Jet over- 
powers the surface tension, and so promotes the formation of 
small drops, and in this wgy assists in increasiħg fle density of 

the condensation. 
Mr. Bidwell’s misundeystandieg of my position is greatly due 


to an impression he seems to have that I attribute all cloudy 
Now, if he will 


effect of the vapours of hydrochloric, sulphuric, and nitric acids, 
active vapours, mentioned in his lectyre, have all been referred 
to, and experimented with, as well as many other substances, 
so that I was well aware of these causes of condensation. 
Further, he will find in the paper referred to, as well as in 
another of a later date,? that it is possible to produce cloudy 
condensation without the presence either of dust or a vapour 
capable of forming a nucleus with water vapour, or even the 
abnormal condition due to electrification, all that is necessary 
being a sufficiently high degree of supersaturation. 
Darroch, Falkirk. eJOHN AITKEN. 


ee ee 


The Os Pedis in Ungulates. 


PROF. eEWART, in a recent paper, describes tife os pedis or 
t‘ coffin bone” of the horse as consisting to a large extent of a 
bony cap developed from connective tissue around, and quite 
independent pf the tétminal phalanx. This throws an entirely 
new light on one of the most remarkable bones of the horse’s 
skeleton, and is especially interesting to veterinarians. Having 
a foetal calf (about 64 months) in my possession, I was led, on 
reading Ewart’s paper, to examine the digits, and wish now, in 
a word, to state the result. 

I found each digit provided with a bony cap similar to that 
figured by Ewart from his 35.c.m. horse embryo. On making 
a longitudinal vertical section of one of the digits, the investing 
cap Guld easily be distinguished from the phalanx proper; 
and, further, I noticed a large deposit of osseous matter in what 
may be termed the diaphysis (shaft) of the terminal phalanx, 
and an indication of a second ossific centre at its apex. This 
affords additional proof that the third phalanx in ungulates, as 
in man, consists partly of membrane bone and partly of 
cartilage bone, and that it in all probability develops from 
several centres, ° 

I hope soon to publish a number of observations on the 
structure and development of the digits in ungulates, 

eA, E. METTAM. ° 

Royal Veterinary College, Edinburgh. 

+ 





Brilliant Meteor, 


A METEOR of extraordinary splendour was seen here this even- 
ing at 7.45. It appeared vertically under the Pole star, at an 
elevation of 40°, and, after pursuing a path that sloped down to 
the West at an angle of 30°, disappeared silently under Cas- 
$10 pela. Ko vi 

The incandescent mass had an gpparent volume equal to that 
of a good-sized orange. It gave out a bluish-white light that 
brilliantly lit up, for about four seconds, the grounds and build- 
ings òf the College. 

The glowing mass was followed by a long, conical, crimson 
train ending in a wisp of condensed vapour resembling smoke. 

The sky was clear, starlit, and moonless at the time. 

M. F. O'REILLY. 

The Training College, Waterford, January 31. 








THE VATICAN OBSERVATORY. 


THE report recently issued by the Vatican ObServatory 

(Pubblicazioni della Shecola Vaticana, Fasciculus 
ili.) is the best that has been prepared by Father Denza, 
and in abundagce of matter and fineness of execution, it 
compares favourably with that of any observatory. ‘bhe 


1 Phil. Mag. Octobgr, r893. e 
a“ Dust, Fogs, and Clouds.” (Trans. Roy. Soc. Edin., vol, xxx. part i.) 
3“ Onghe Nunabers of Dust Particles in the Atmosphere,” (Trans. Roy. 
Soc. Edin. vol. xxxv. part i.) 
4“ The Development of’ the*®Skeleton of the Limbs of the Horse.” 


(Journal of Anatomy amd Physiology, January, 1894.) 
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first report was publighed in 189], but neitffer that nor 
the one of 1892 contains so much’evidence of work done 


as the bulky tome last issued. The observatory, as it is è 


at present constituted, only datgs back to 1889 ; but pre- 


vgbus to that, it passed through so many vicissitudes that ° 


a brief outline of its d@iistory may be of interest. 

It is recorded that an observatory tower was erected 
by Pope Gregory XIII. in connection with the reform of 
the calendar, some time previous to 1582. The tower 
was intended for astronomical observation, and there is 
every reason to suppose it was the first eelestial watch- 
tower built in Rome. The following translation of an 
extract from the Nautica Mediterranea of B. Crescenzi, 
published in Rqme in 1607, clearly shows that the room 
at the top of the tower was used for astronomical pur- 
poses :—“‘ When the sun arrives at the tropic of Gancer 
its rays enter a little hole which Ignatius Danti has had 
made for that purpose in theyeof of the apartment which 
Pope Gregory XIII. had erected upon the Belvedere Gal- 
lery, and the rays only enter the hole once a year, when 
the sun ès furthest from the equinox, after which he turns 
and goes back.” Danti appears to have marked a 
meridian line upon a marble table in the tower, and 
meridian observations were made until ahput ?644, 
but the observatory was afterwards neglected, and 
remained so for about a century and a half. It was 
only towards the end of the last century that an attempt 
was made to renew the astronomical work. Cardinal 
Zelada had a large meridian cirole constructed, and fur- 
nished the observatory with some good astronomical 
instruments, among which was a telescope by Dollond. 
As the observatory was not available for public instruc- 
tion, it was decided to establish another at the Roman 
College, and the new observatory was erected in 1787, 
though observations had been carried on at the College 
long before. ‘ ° 

In 1789 the Vatican Observatory commenced a new 
epọch in its history. Philip Gili began his directorship 
in that year, and, in addition to making astronomical 
observations, initiated researches in magnetism and 
meteorology, and other branches of terrestrial physics. 
The observatory kept well apace with the times until the 
death of Gili in 1821, but after that it became quite dis- 


organised. All the instruments and records were dis- e 


persed, and the observatory itself was entirély deserted 
until about 1870, when. it was transformed into a 
residence. 5 

Before passing to the third epoch in the “ eventful 
history” of the Vatican Observatory, a few remarks 
upon the Observatory of the Roman College may be of 
interest, especially as the relations between the two 
Institutions are not generally well understood among 
astronomers. According to Father Cortie, who has 
kindly furnished most of the following information 
upon this matter, the Roman College Observatory 
dates back at least to 1572. It belonged to the 
Society of Jesys, and consisted in the beginning of 
a few rooms set aside for astronomical studies. 
Scheiner, of sun-spot fame, Clavius, the author of the 
Gregorian reform of the calendar and the observér of 
Tycho Brahé’s Nova of 1572, de Gottingues, who ob- 
served Jupiter’s spots and the comets of 1664, 1665, and 
1668, Boscovich, and other renéwned astronomers were 
connected with it. There still exists in the Kircher 
Museum of the Colleg@ a meridian line traced by 
Boscovich, and the Same astronomer drew up the plans 
for a new observatory, but they were never carried into 
effect, on account of the troubléS.in France and Sfain, 
during which the Society of Jesus was suppressed. 
During the period of the suppressiong the observatory 
was directed: at first by J. Callandrelli, who in 1773 built 
a square tower at the eastern angle of she*facade of the 
College, and placed in it a zenith-sectorgnd a meridian 
circle, the gifts of Cardinal Zelada and Pgpe Pius VII. 

$ e 


Sd + + s 


\ ; 


t . 
e i e 


iE, 


gj 


, @ 


®) 


¢) 


(Re. 


* NO. I2 


67 VOL, 49] 


t 
NATURE 


Fic. 2.—Strato-Cumulus and Alto-Stratus. 
» 
o 











d 
e| FEBRUgRY 


8, 1894 


$ 











wp * 


e 
FEBRUARY 8, 1894] 





ue 
age 


Gye seb ies 


e © 


a 


NO? 1267, VOL. 49 | 


” 


ww 





te rte he 


Fig. 4.—Nimbus. 


op 








2 


+ 


a 


è 
Tt, 


344 ° ° NATL ORE [Fepruary 8, 1894 





‘Aft®r the restgration of the Society, however, the Jesuits 
gained possession of . is observatory in 1824, and 
laced it under the direction®f Dumouchel. De Vico, 
whose cometary discoveries and observations of Venus 
are so well known, was the next director, but with the 
troubles of 1848 came the expulsion of the Society o 
Jesus from Rome. De Vico diedin Lorwdon. In 1849, how- 
ever, Secchi, who made his first observation when an exile 
at Stonylfurst, commenced to carry out the learned Bosco- 
vich’s plans. The observatory was rebuilg, endowed, and 
instruments furnished at the expense of the Society of 
Jesus, and with the generous aid of Pope Piux IX. At 
the next expulsion of the Society, in 1870, Secchi re- 
mained at the observatory at the express wish of the 
Italian Government. At his death he bequeathed the 
property of the Society to Father Ferrari, but the 
Government appropriated the observatory and every- 
thing connected withit. Fortunately for astronomy, how- 
ever, Signor Tacchini was &ppointed to the directorship 
of the observatory, and has well sustained its reputation. 
It may be added that the Observatom of the Capitol, in 
which Respighi did such good work, was founfled by 
Leo XII., and attached to the University of Rome. 
After the Vatican Exposition in 1888, in commemora- 
tion of the fiftieth anniversary of the priesthood 
of Pope Leo XIII., all the instruments and apparatus 
given by members of the Roman Catholic Church inter- 
ested in eelestial and terrestrial physics were brought 
together, and it occurred to the managers of the science 
sections of the Exposition that they would find a suitable 
home in the old Gregorian tower. The suggestion was 
warmly approved and carried into effect.. Father Denza, 
a great friend of Secchi’s, was appointed the director of 
the revived observatory, and he began his work in 1889 
with a comprehensive programme, which he and his 
assistants Lais, Andreis, and Mannucci have well carried 
out. The investigations instituted relate to meteorology, 
terrestrial magnetism, geodynamics, and astronomy. 
The building is well situated for meteorological observa- 
tions ; it is equipped with instruments for the continuous 
record, as well as personal observation, of meteorological 
data. In terrestrial magnetism, also, instruments are pro- 
vided for the determination of absolute values and the 
registration of variatioms of the usual elements. The 
*chief astronomical engine of research included in the 
observatory’s outft is a photographic equatorial of the 
Henry pattern and mounting, for use in connection with 
the construction of the photographic star-chart which the 
Vaticar? Observatory is helping to bring to a successful 


e termination. 


+ 


Having now described the constitution of the observa- 
tory, it remains for us to state the nature of the work 
done, as evidenced by the reports. The first report 
contains a long article on the principles and progress of 
celestial photography, by Father Denza. Father Lais 
reports the details of stellar photography in connection 
with the chart, and the methods of obtaining photo- 
graphic stellar spectra and solar pictwres. He also 
summarises the observations made in Italy during the 
Persgid shower of August 1890, and during the Leonid 
shower of the same year. 

Sig. Andreis describes the points to be investigated in 
the geodynamical work gf the observatory, and there is 
a full account of the meteorological instruments and the 
observations made with them. 

When the second report of the obsgrvatory was issued, 


"e «it was seen that Father Denza and his assistants had 


e carrigd on some useful qbservations during 1891. The 


geograplfical position of the observatory, eclipses of the 
sun and moon, the*Perseid and Leonid meteor showers 
of the year, form@d the subjects of important articles by 
the Director, while Father Lais and Sig. Mannucci 
described the .Work that had been done in celestial 
photography. Marvellous results were obtained with 
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the Henry equafbrial from the very Beginning, and 
no stgonger witness of this is necessary than that 
afforded by the beautiful plates which embellish the 
second report. The picture of the Ring*Nebula if LyM 
is certainly one of the best yet obtaimed, and that of the 
star-cluster M 151s equally good. Other bits of celestial 
scenery included in the same- volume are the Pleiades 
and neighbourhood, and a qluster in Sagittarius, while 
individual occupants of hë heavéms are represented 
by three portraits of Jupiter and two views of the lunar 
surface. a 

We pass now to the report issued in the latter half of 
last year, and which in point of excellence and abund- 
ance of matter even surpasses the one before it. “Two 
remarkably fine portraits are given in this volume, one 
of Pope Leo XIII., the other of the late Admiral 
Mouchez; and the astronomical views include the region 
of Nova Aurigee, that of the Praesepe cluster, the Orion 
nebula, and four sun-pictures. But none of these photo- 
graphs are so striking as the fourteen reproductions of 
cloud photographg obtained by Sig. Mannucci, and of 
whicle we are able to give four specimens. Meteorolo- 
gists will remember that a set of eighty cloud photo- 
graphs taken at the Vatican Observatory were shown at 
the Royal M&teorological Society’s Exhibition ip 1890. 
Sig. Mannucci’s experience indicates that in cloud 
photography very short exposures do not give the best 
results. Plates of medium rapidity, faving g. thin film, 
seem to give the boldest contrast between the blue of the 
sky and the masses of diaphanous haze that are some- 
times projected upon it. Such plates also show the 
greatest amount of detail in large masses of cloud. 

Sig. Mannucci gives a brief account of ‘systems of cloud 
classification in the volume to which reference has been 
made. He practically accepts the classification propgsed 
by Abercromby and Hildebrandsson at the Internatwnaf 
Conference held in Munich in 1891, and set forth in the 
Cloud-Atlas of Hilderbrandsson, Köppen, and Neumayer, 
The classification recognises ten different species ar- 
ranged in five principal groups. The firšt group (A) 
comprises the highest clouds in our atmosphere; 
the second group (B) includes clouds at a medium height, 
and the third (C) low clouds. In the fourth (D) we have 
clouds in ascending currents, and finally, (E) contains 
the masses of vapqur changing in form. In the first four 
groups the letter (a) is used to distinguish the forms of 
cloud usually accompanied *by fine weather, and (6) €or 
those characteristic of bad weather. athe following is the, 
grouping as given by Sig. Mannucci :— 


GROUP A. 
Clouds from medium altitudes up to an average of 
e9000 metres. ° 
1. Cirrus (a) .- 


2. Cirro-stratus (J) * 
3. Cirrd-cumulus 
GROUP B. . 
Clouds having altitudes from 3000 to 6000 metres. 


4. Afto-cumulus (g 
5. Alto-stratus (4) 


GROUP C. 
Clouds the bases of which have altitudes from 1000 to 
2000 metres. 7 
6. Strato-cumulus (a) 
j 7. Nimbus (3) 
i GROUP D. 


eo: 
e 


Clouds on ascending columns of air, with bases about, ° 


1400 metres high, and summits from 3000 to 5000 metres. 
had 


š 8. Cumulus (a) 
9. Cumulo-nimbus (4) 
; GROUP E. ° 
Fogbanks up to about 1,500 metres. * , 4s 
10, Stratus? * | 
be w gd ° 
x p » 
~ 
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° ® 


fd 


o 
FEBRUARYSS, 1894 | 
e 


We cannof cenchide this account without xeferring to 
the magnetic work done at the observatory. ẹ Father 


Denga contributes to the third geport a long discussion of | 


the magnetic declination and inclination at Rome, and, 
by a comparison: of observations, finds the setular varia- 
tions. 
declination was abott two and one-half degrees West, and 
increasing. “In 1806, Gill obtained a value of 17° 17’, and 
in 1824 a maximum ‘of -> seems to have been reached. 
The declination then began to decrease, and its value at 
the end of 1891 was 10°'45' ‘3% The first observation of the 
magnetic inclination at the Vatican was made in 1801. 
This element had been previpusly determined, however, 
in other parts of Italy by several observers. From 1859, 
when Secchi observed the inclination at.the Roman Col- 
lege, up to the present time, the recorded values for 
various parts of Italy have been fairly numerous. Before 
1859, however, veryfew observations were made. In 1640 
an observer gave 65° 40’ as the inclination at Rome, and 
Humboldt obtained a value of 61° 57’ in 1806. Father 
Denza gives 58° 46 .as the inclingtion at the Vatican 
Observatory in 1891. A number of otherematters 
are discussed in the volumes under notice, and many 
observations are included, u upon which we have not been 
ableto comment in this artftle, Enough has been said, 
however, to show that the observatory has furthered in- 
vestigations in many branches of physical science, and, 
from the energetic character of the workers, we may con- 
fidently expect many more contributions to scientific 
knowledge. R. A. GREGORY. 


NOTES. 


THE -Bakerian lecture is to be delivered before the Royal 
Society by Prof. T. E. Thorpe, on the 22nd inst., the subject 


Sf the lecture being a research carried out by Mr. J. W. Rodger |: 


and himself on the relations between the viscosity (internal 
friction) of liquids and their chemical nature. 


WE are requested to state that Mrs. Tyndall would be much 
indebted to any corfespondents of the late Prof. Tyndall 
who have preserved his letters, if they would kindly lend them 
to her for use in the preparation of his biography. Any letters 
thus lent should be gent to her at Hind Head House, Haslemere; 
and would be returned safely to their 8wners. 


A HYGIENIC laboratory has been established in the University 
of Bonn. The ngw institution will bê under the direction of 
Prof. Finkler. According to the British Medical Journal, 
there is now no university in Prussia without a hygienic labora- 
tory. From the same authority we learn that the Bengal branch 

eof the Pasteur Institute was successfully inaugurated on January 
30, in the presence of a large company. 


THE Duke of York vigted King’s Lynn on Friday, and 
opened a new technical school built eby the Corporation at a 


* cost of £3,000, 


THE order of S.S. Maurjge and Lazarus has been conferred 
upon Sir Joseph Lister, M. Pasteur. and Prof. Virchow, by the 
King of Italy, 


Mr. HENRY O. Forses has been selected by the Library 
Committee® of the Liverpool Corporation for appointment as 
Director of the Liverpool Museums. 


THE late Dr. J. K. Hasskarl, whose death we announced on 
January 25, has, says the Chemist and Drugetst, bequeatived his 
library to the University of Strassburg, and his herbarium to the 
University of Leyden. 


e 

` ProF. BILLROTH died at Abbazia, on February 6, af sixty-five 
years of age. He principally de¥oted his attention to military 
siirgerypand published a number of valuable papers on that 
branch of his profession. It is said that during the last few 
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In the latter half of the sevente egth century, the, 


‘ing of castings, &c. 


months of his life he was engaged gn completing aework. upon 
the physiology of music, * s 


WE regret to announce the death of Mr. Peter Redpath, a °° 


generous benefactor to sciencé in Canada.’ Mr. Redpath tdbk 
an active interest in the McGill College and University, Mon- 
treal, and in 1880 built, at his sole expense, a museum in connec- 
tion with the University. This building, known as the Peter 
Redpath Museum, is used for the exhibition and study of speci- 
mens in geology, mineralogy, palaeontology, zoology, botany, 
and archeology. In October last, a library, capable of holding 


_130,000 volumes, and added to the Univergity buildings through 


the liberality of Mr. Redpath, was opened in the presence of a 
large and influential gathering. Thesums spent in erecting the 
museum and @ibrary are said to amount to nearly £75,000. Mr. 
Redpath died at Chislehurst on February 1, in his seventy-third 
year. ae a 

PROF, EDMOND FREMY gied on Saturday, at Paris. We 
are indebted to the Zimes for the chief points in the following 
sketch of ‘his cayger. The son of a professor of chemistry at 
St. Cyr, he was born at Versailles on February 28, 1814, and 
after studying with his father, became a teacher at the Ecole 
Polytechnique. In 1857 he was elected into the Paris s Academy 
of Sciences as successor of Baron Thénard. ®The amount of 
Frémy’s scientific work is enormous. His first publications 
date from 1835; they relate to.the precious metals, and 
attracted: the attention of the scientific world. HiPinvestigations 
on ozone (in conjunction with Becquerel), on the ammoniacal 
bases of chrome and cobalt, on fluor spar and the reproduction 
of minerals, will remain classical. In organic chemistry, also, he 


d 


made numerous important researches, and as manager of the ® 


Saint Cobain Works he superintended the manufacture of soda 
and sulphuric acid, the tempering of glass and steel, the refin- 
Not long ago he published, jointly with 
one of his pupils, M. Verneuil, a work, whith was the fruit of 
years of study, on the artificial production of rubies. He was 


‘the author, with Pelouze, of a treatise’on chemistry in six 


volumes, and in 188r began the publication of a chemical 
encyclopzedia, 


In addition to the names we gave last week, the*Zancez says ° 


that the following are some of the principal delegates who have 
been appointed to represent the various Governments at*the 
International Sanitary Conference which opened in. Paris 
yesterday. Great Britain: Mr, Constantine Phipps and Dr. 
Thorne Thorne, C.B., E.R.S. British India : Suggeon-General 
Cuningham. France: M, Barrère, M. Hanotaux, Prof. Brouardel, 
Prof. Proust, and Me Monod. Germany: Herr von Schoen and 
Herr Mordtmann. Holland: Dr. Ruysch and M. de Stuers. 
Russia: M. Michel de Giers, together with technical delegatęs. 
Austria-Hungary: Count Kuefstein, Dr. Hagel, and Dr. 
Karliuski. Greece: M. Criésis and M. Vafiades. Italy? 
the Marquis de Malaspina and Dr. Pagliani. Portugal: M. 
Navarro. Sweden and Norway: M. Due. Turkey: Tuskan 
Bey, Nouri Pasha, Boukowski Pasha, and Dr. Haindy Bey. 
Persia: A delegate yet to be appointed by the Persian Ministry 
in Paris. Egypt: Achmet Pasha Choukry, M. Mieville, and 
Sedky Pasha. The remaining countries—Belgium, Denmark, 
and Spain—have not yét announced their delegates. 


THE Executive Committee of the City and Guilds of London 
Institute have change% the name of the Guilds Central Institu- 


eee EE} 


tion, in Exhibflion Road, South Kensington, to the Guilds ar 


Central Technical College. x 
` THE gold medaPof the Royal Astronomical Sociéty has Peen 


awarded to Mr. S. W. Burnham fer his discoveries of binary - 


stars and researches in connection w@h them. At the annyal 
general meeting of the society, to be hqjd fo-morrow, the pw- , 
posal will be made that henceforth ` “the mieeuues be held yt 


ae 





4 4.30 p.m. instead of 8 p. m At present the Royal Society i is the 
“nly one that megis at 4.30 “at Burlington ia l 


*e THB fourteenth general meting ef the Federated Institution 
of Mining Engineers will be held at Leeds on February 14, and 
a number of important papersgwill then*be read. Arrange- 
ments have been made oy visits to works, &c, on the follow- 
mg day, : ” 


AS an intreduction to the summer excursions of the London 
Geological Field Class, Prof. H. G. Seeley, F. R.-S., will 
deliver a course of four lectures on ‘‘The Shaping of the 
Earth,” at Wortley Hall, Seven Sisters Road, beginning ‘on 
‘February 22. | 


WE learn from the Kew Bulletin that Mr. W. Tgant has been 


appointed botanical collector for Kew to Mr. Theodore Bent’s 

a expedition o the Hadramant Valley, in South Arabia. ‘The 
flora is only conjecturally known, and no botanical collections 
appear ever to have been made in if* The expedition left London 
on November 24, and is expected to return about April. 


THE number of the Kew Bulletin for December, 1893, ton- 
tains an important correspondence between the Colonial Office 
and the Directors of the Royal Gardens, Kew, on the root- 

° disease of fhe sugar-cane ; and an interesting account, by two of 
we-wwrhe gardening staff at Kew, of the d horticulture in 
various a in Cornwall, 


THE Botanical’ Gazette says that Mr. O. F. Cook 
sailed on October .25 for Western Africa, ‘to make further 
observations and collections of the plants of that region; 
especially of cryptogams. He will be gone a year or more. 
His former voyage resulted in securing a large amount of 
botanical material, and the present visit is expected to yield 
even greater results, 


AT the Monthly meeting of the Malacological Society of 
London on January 12, Mr. G. B. Sowerby ‘described a new 
species of the genus Veérticordia, to which he gave the name of 
V. optima. The shell, which far exceeds in size and beauty any 
hitherto known, was taken off Port Blair, at a depth of 188 

e fathoms. ‘he description and figure will appear in the forth- 
coming number of the Proceedings of the Malacological Society 
of London. 


THE vertical distribution of the British Lepidoptera forms 
the subject of an article by Mr. W. H. Bath in the January and 
February nunpbefs of the Lxdomologist. Too little attention is 
usually given to this interesting branch of entomology, though 
as à matter of fact vertical distribution is as important as hori- 
zontal or geographical distribution, for, as Mr. Bath points out, 
it pot only estimates the affinities existing between the lowland 
species occurring in this country, and their relations in more 
elevated areas in the South of Europe, but shows the relation- 
ships between our mountain forms and their representatives 
found at higher altitudes in Alpine regions, and lower in Arctic 
and sub-Arctic latitudes. And further, vertical distribution 
gives a better index as to the range of temperature and other 
climatic ph@nomena which each species can endure than mere 
geographical distribution is capable, of doing in anything like the 
same area, Mr. Bath has prepared a list of vertical zones in 
the British Isles, taking as its bass the divisions defined by the 
Brothers Speyer in their work on the distgibution of Swiss and 
© German Lepidoptera. His *proposed list conmings five zones, 

viż, he South Coast zone, the Lower Hill zone, the Upper 
Hil zone, the Lower Alpine zone,@and the Upper Alpine zone. 
e The limitations of these zones are fully described, besides being 
` presented in a tabular form, so that any entomologist who desires 
to*take up this mountaineering branch of his science will find that 
e Mr. Bath has considefably smoothed the way of, observation. 
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THE Geographical Qournal for February, contains a note of. a 
journey up the Cross River, made by Sir Cfaude Macdonald, , 
the Comfnissioner for the Niger Coast Protectorate. Since 


et n 


1842°no vessel larger than a Canoe had gone up the river as far? 


as .the rapids, but the stern-wheeler Segroft, navigated by 


*f-aptain Dundas, met, with no difficulty, and in her Sir Claude’ 


passed the rapids, and would have gone “on to some high falls. 
spoken of by natives, but the rainygeason , was alinost over, and 
the river beginning to fall so raptdly that he had to return. The. 
natives met with were friendly and anxious to have regular, 
communication on the river. % 


A WE la received a pamphlet from Mr. Robert Stein, setting 
forth his plan for the exploration of Ellesmere Land in a foncise. 
and practical form. His expedition is undertaken with the 
cordial approval of the National Geographic: Society of Wash- 
ington and ‘of.many of the. leading Bgitish and American: 

. Arctic explorers. Mr. Stein retains full liberty for his conduct. 
of the expedition, but is aided in organising it by an advisory 
committee consisting o Commodore G. W. Melville, Dr. T. 
C. Mendénhall, General Greely, and Mr.. John Joy Edson, who- 
acts as treasurer. The éxpedition is estimated to cost only 
10,000 dollars, a large part of itebeing subscribed by the mem- 
bers already appointed,. while the remainder was nearly made by 
private subscriptions. The proposed method of working bears. 
every mark of having been carefully thought oft. Twgnty-two- 
men at most will take part in it, and they will leave St, John’s, 
Newfoundland, about May 1, 1894, in a whaler,. which will 
land them at Cape Tennyson, in Ellesmere Land, or as near 
that point as possible. A house will be erected, provisioned 
for two years, and left in charge of four men. Eight men will 
follow the coast of Ellesmere Land westward, and establish an. 


advanced depot about. 100-miles from the’ base, and then mak@ rd 


an attempt to reach Hayes Sound. A thorough search will be’ 
made eastward along the coast by a party of six for the missing 
Swedish naturalists Bjorling and Kalstennius. The whole party 
intended to spend the winter of 1894 at the base, Where con- 
tinuous meteorological observations will ‘be carried on, and in 
the spring of 1895 they will endeavour to extend the explora-: 
tion as far as Greely fjord, but will make their way by the end of’ 
September to Cape Warrender, on Lancastes Sound, where four 
men will be left at a depo@in 1894 to await them. A whaler will 


meet them there by appointment, and bring the expedition back » 


to Scotland or Newfoun@land. Careful scientific observations. 
will be made throughout, and collections in al™departments of 
natural history are arranged for, Over sixty men had volun- 
teered for the expedition up to January 9 ; of these, thirty were 


found to be suitable, but only three had been definitely en- , 


gage. The estimate of 10,000 dollars provides only for a party 
of ten ; in order to establish the, reserve station &t Cape War-: 
render, and to search properly for th® lost Swedes, a further sum 
must be raised, Should thé first ex pedition prove successful, Mr.’ 
Stein’s larger scheme of Arctic ex pronation will probably be-” 
‘proceeded with on his return. ° 


In the Geological Magazine for February, Miss M. M. 
Ogilvie continues her paper on ‘‘Coral in the ‘ Dolomites’ of 
South Tyrol.” The article is ‘illustrated by a fing map and 
sections of the district discussed. Miss Ogilvie’s conclusion. 
with regard to coral formations in the dolomites strengthens. 
‘*the position df those authorities who have contended that the 
immense thicknesses of ‘Schlern Dolomite’ rock were an 
ordinary marine deposit and not ‘ coral-reefs.’” 


THE digcovery of petroleum ‘$n the Mendip Hills has re-. 
cently been announced. A well at Ashwick Court, two miles. 
north of Shepton Mallet, has long been known to yield water 
slightly flavoured at times with petroleum. | A considerable flow: 
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of oil is said to have taken place in July, 1892, whef the water- 


@ levêi was lowpand this has contifiued at intervals, but in smaller 


‘quantities, since thgt date. Ashwick is shown on the Geological- 


‘Survey map to stand at the northern edge of, the carboniferoys 
limestone ; the beds dave a high dip to the north, passing under 
the millstone grit and the goal-measures of the Radstock area. 
Indications of petroleum fre®also known in other wells and 
‘springs in the neighbourhood. The matter is now béing inves- 
‘tigated by Mr. Boverton Red@ood and Mr. W. Topley, under 
' whose directions further elorstions will be made. 


° THE phosphatic marls of New Jersey have long been known® 
‘they ave been worked for fertilisers since 1768, Mr. W. 
Bullock Clark has published a paper ‘‘ On the Cretaceous and 
Tertiary Formations of New Jersey.” (Ann. Rep. of the State 
‘Geologist, 1892. ) The origin of a glauconitic greensand is fully 
‘discussed, and reference made to recent deep-sea research, 
‘Coloured reproductions are given of Murray and Renard’s plates 
in the Challenger Expedition Report, exhibiting phases in the 
formation of glauconite. 
near the boundary lines between the shallow and deep-water 
zones, but not opposite the mouths of larg rivers, nor where 
strong currents prevail. In making the detailed survey in New 
Jersey, a small poring apparatus has been used, which seems, 
from tRe description given, to be simpler and more portable 
than that employed on the Belgian and English surveys, It is 
made of half-inch gas-piping, in lengths of 10 feet. This gives 
good results to a depth of 30 feet. 


Mr, CuarK’s paper is further illustrated by prints from 
photographs. Some ofthose, e.g. ‘‘ View among the Navesink 


™ Highlands,” suggest nothing so much as an ultra-“' impres- 


sionist ” daub, all blur and no colour! The professional photo- 
-grapher complains of the hypercritical eye of his fair sex con- 
stityency; one could wish that nature had a word to say for 
herself. The photographic camera is fast coming to be con- 
-sidered part of the equipment of the geologist. If men, whose 
‘movements in the field are already well burdened by hammer, 
compass, knapsack, and specimens, are willing to add to those 
the inconvenience 8f a camera, there must be great advantage to 
be got from photography. But what advantage will be derived 


© ‘from an occasional luckyghit? It would be difficult to name 


na 


« bad photographs and worse prints. 


the science now‘fthat does not utilise photography. Clearly the 
time has come when another ‘‘ optional”’ may be added to the 
subjects of the complete curriculum. At any rate, science must 
recognise photography at its professional value, and must refuse 


° 
FoR someetime past the United States Hydrographic Office 

‘has been collecting inforneation about {the meteorology of the 

North Pacific Ocean, with the intention of utilising it for the 


* benefit of seamen, and it has recently issued an advance Pilot 


-Chart of that ocean forthe month of January, 1894, on the same 
principle‘as the Pilot Chart for the North Atlantic Ocean, which 
has often been referred to in our columns. The hydrographer 
states that, if Congress grants the necessary funds, it is proposed 
to issue onthe first day of each month a chart showing for tHe 


-Succeeding month, by deduction from accumulated observations, 


the winds and currents to be expected, the regions of prevailing 
fog and rain, the most advantageous routes to bg followed by sail 


-and by steam; &c. The amount of information available for the 


Pacific is greatly inferior to that for the Atlantic, but if the 
‘support afid cooperation souglet for are freely given by those in- 
terested in enhancing the safety of navigation, the undertaking 
“will undoultedly become a very Valuable contribution to mari- 
‘dme meteorology, 


M.et. PARENTY has been investigating the forms of steam 
jets from various orifices, and has published his results in the 
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The greensands occur most commonly - 


last number of thé Coneptgs R#dus. The diagrams accom” 
panying the paper, in which regions of different pressure% are 
shaded differently, exhibit some curious fluctuations, which may 
be described as a series of nodes and ventral segments pgoceed- 
ing outwards from the orifice. These fluctuations arg due to 
the interference between the outgoing waves of steam pressure 
and those reflected back by the air. In the cise of a con- 
vergent ¢llipgical orifice of 13°, three nodes were, found with 
pressures of 115, 165 and 138 c.m, respectively, that at the orifice 
being 285 c.m, or 3°75 atmospheres, All the nodes occurred 
within 2 c.m. of the orifice. They were found by means of an 
air-manometer provided with very finely-drawn glass tubes. 
It appears that the position and value of the nodes or condensa- 
tions depend upon the difference of pressure between the boiler 
and the atmosphere, and the form of the orifice. At very high 


pressures the jet assumes aw*approximately paraboloidal shape, w 


such as would be assumed by a liquid jet falling upon a disc of 
the size of the @ifice. A further conclusion reached .by M. 
Parenty is that the highest attainable velocity of efflux is 
the limiting velocity of sound in the medium concerned. 


THE curious polarisation phenomena obtained witht very small 
electrodes in a sulphuric acid voltameter through which a strong?” 
current passes, accounts of which have appeared in Wiedemann’ s 
Annaler for the winter of 1892, suggested to Dw. L, Arons the 
question as to what would take place at a very thin and small 
metallic partition in a voltameter. Some preliminary observa- 
tions made by Dr. Arons showed that when a piece of gold-leaf 
was pasted over a hole 15 mm. in diameter bored through a 


+ 
be ) 


glass partition in a voltameter, there was no visible development . 


of gas at the partition ; while with platinum foil ‘oz mm. thick 
there was a profuse development of gas with the same current 
strength. A very thorough investigation eof the “polarisation 
phenomena upon thin metal partitions has been carried out by 
Mr. John Daniel, an account of which is published in the 
Philosophical Magazine for February. The author has examined 
partitions made of gold, platinum, silver, and aluminium, and 


finds that, in good conducting solutions of sulphuric acid, ® 


copper sulphate, and common galt, the critical thickness, below 


‘ which there is no polarisation, is for gold between ‘oooogemm. 


and ‘ooo4 mm., while for plates mère tlan ‘oog mm. thick 
the polarisation is as great as for very thick plates. The author 
finds that the polarisation of ‘‘ thick” plates is about the same 
for all currents between 0'2 ampere and o'or ambere, provided 
time be allowed in each case for the current to become constent. 
With ‘‘thin” plates, however, the polarisation depends upon 
the current. By thick plates we mean those with a thickness 
greater than o'004 mm., and by thin plates those having a 
thickness less than this quantity. ° 


THE same number of the Philosophical Magazine contains a 
paper by Mr. W. H. Steele, on the thermoelectric diagram for 
some pure*metals. From some thermoelectric observations he 
had made, the author was led to suspect that the lines given by 
Prof. Tait in his thermoelectric diagram were got q@ite accurate, 
and he has therefore undertaken the measurements necessary to 
construct a diagram, using metals in as great a state of purity 
as possible. The metals uẹd are aluminium, tin, lead, zinc, 
thallium, silver, gold, copper, cadmium, and antimony. The 
electromotive fgrce for a temperatvre difference of about 100° C. 
was in each case compared with that of a standard Clark cell 


made according to Lord Ragleigh’s instructions, , a 
® f * 


THE distribution of zymotic disegse by sewer air is a question, 
still sud judice, and in order to @hrow, if possible, some 
additional light on the subject the London Ceunty Council asked | 
Mr. Laws to nrake some investigations pn the air in some of. the” 
London sewers. The report has recently been presented and 
published. The principal experiments wêre made in a sewerrun- 
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ning under the Gredh Park, and constructed some 120 years ago, 
*and presumably having had Ample opportunity for getting 
thowoughly contaminated. The percentage of carbonic acid gas 
present was.estimated, and especial attention was given to the 
microbjal contents of sewer air. For the detection of the latter 
Prof. Percy Frankland’s method (PA2/. Trans. 1887) was em- 
ployed, and it is to be regretted that as this process enables 
large volume? of air to be -sifted for micro-organisms in a short 
time, Mr. Laws did not examine more than tewlitwes. The 
results recorded confirm those obtained by previous observers, 
j.e. that sewer air contains generally very few organisms, and, 
as a rule, less than the air outside; Dr. Petri’s observations 
on sewer air are not mentioned, but they are worth, quoting, for 
he examined. 100 litres ofair in a Berlin sewer, and found on one 


aoccasion noeorganisms at all; and in another experiment only 


one bacterium and three moulds, It would appear, therefore, 


a that drain air as regards freedom*from microbes is very fre- 


quently superior to that which’ we inhale in our houses, and 
compares especially favourably in this respe@f with the aig in 
crowded reception-rooms, -Mr. Laws, however, concludes his 
report by remarking that although the organisms in sewer air 
do not probably gonstitute any source of danger, the latter may 


we -aontain some highly poisonous chemical substance which may 


produce a profound effect upon the general vitality. But every- 
one agrees that sewer air is not a desirable addition to the 
atmospliere either of our streets or houses. 


THE Midland Naturalist has ceased publication, owing to 
lack of support, after sixteen years’ existence. 


AMONG the papers in the Actes de la Société Setentifigue du 
Chili, vol. iii. 1893, is one on the Coleoptera of Chili, by M. P. 
Germain, and another containing a description of a new method 
of determinjng the. orbits of planets and comets, by M. A. 
Obrecht. 


* 
THE University Correspondence College Calendar (1893-4) 
has just been published. It contains answers to the questions 
set at the Matriculation Examination of last month, and 


* e articles on the special subjects for June, 1894, and January and 


June, 1895. 


Ma. R. H. Scorr, F.R. S., liai prepared an abridgment of. 


his ‘“ Elementary Meteorology,” in the form of a little book 


containing five hundred questions and answers on meteorology. . 


The book, whichis published by Messrs. Williams and Strahan, 
will be found useful to teachers and others. 


ANoTHER of the Alembic Club Reprints (No. 5) has been 
‘published by Mr. W, F. Clay, Edinburgh. The volume con- 
tajns extracts from the Micrographia of Hooke (1665), and a 
specially interesting paper in which his views on combustion are 
€xplained. 


MESSRS. NALDER Bros, AND Co., Red Lion-street, Clerken.- 
well, have issued a price list ofelectrical testing, mathematical, 
optical, and other scientific instruments manufactured by them. 
The catalogue is very well illustrated, and each article named in 
itis given a telegraphic code word, so that in ordering any piece 
of apparatus it is simply necessary to transmit to the makers 
the code word, allotted to it. _ he 


THREE representatives of the Lancashire County Counci 
Technical Instruction Committee visited, last year, some of the 
cHiefcontinental schools which give technical instruction in 
howplogy, whe silk industry, and@mining. „As a result of the 
, inquiry a report has just begn issued, in which the deputation 
recommends the establistgnent of schools in which all these 
_ subjects are thorough!) y angit, 


e THE Quarterly Journal of the Geological Society (No. 197) 
gontai, in addition to tight papers, eight plates illustrating 
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the work of Mr. Rutley on the “Sequence of Perlitic and 
s 
Spherulitic Structure,” of Mg. E. A. Walford on “Inferior 
Oolite Bryozoa from Shipton Gorge, Dorset, » Gnd “f Cheilos- 
‘tomatous Bryozoa from the Middle Lias,”eand of Dr. J. W. 
vans on the ‘‘ Ggology of Matto Grosso, Brazil.” 


‘ AN entirely new edition (the seventeenth) of “ Johnston’s 
Elements of Agricultural Chemisty ” hag been published by 
Messrs. W. Blackwood and Sons. Prof. C. M. Aikman has 
revised the whole of this well-known text-book, rewritten large 
portions of it, and added new matter, so as to bring the work 
up to the present position of agricultural chemistry. The fact 
fhat the book has survivéd unto the seventeenth edition is suffi- 
cient evidence of its usefulness. . 


A SERIES of coloured botanical diagrams, suited for class 
teaching, has been published by the Saciety for Promoting 
Christian Knowledge. The plants selected are chiefly in- 
digenous, and the leaf, blossom, parts of the blossom, husk, 
and seed of each are very clearly shown in a greatly enlarged 
form. THe diagrams thus exhibit to students the characteristic 
parts of plants, and will doubtless facilitate the study of some 
common specimens, ~ e 


‘© A TEXT-Book of Solid or Descriptive Geometry,” by Mr. 
A. B. Dobbie (Blackie and Son), is a little book possessing 
many good points, and one upon which great pai@s have 
evidently been spent. There are about 350 diagrams in the 
book, all of which have been carefully designed by the author, 
The diagrams and explanatory text are both extremely clear, 
and the problems well arranged. Elementary courses in plane 
geometry and graphic arithmetic are included, and add.to the 
value of a book which we confidently recommend to the notice, 
of teachers. 


THE first part of the volume of the Proceedings of the 
Congrés International de Zoologie, held at Moscow during 
August, 1892, was reviewed in NATURE of January 5, 1893. 
The second part has just been published§ and is of equal excel- 
lence with the one that preceded it, The volume contains 
thirty memoirs, occupying 287 pages altogether, and a supple- 
ment of 83 pages is devoted to the secogd report of Prof. 
Blanchard on the nomenolature of organisms. Prof, Blanchard 
presented his first report upon this subject to the International y 
Zoological Congress thag met at Paris in 1889. 


THE first edition of ‘‘Electricity in the Service of Man” 
(Cassell and Co.) was published in 1888. Two years later a 
second edition appeared, and the third is now before us. The 
work has been revised and enlarged by Dr. R. M. Walmsley, 
and ®t has certainly benefited by his changes. Some 120 pages 
of the second edition have been excised, and new® matter cover- 
ing more than 200 pages has ben inserted. It would be 
tedious to enumerate the’ numerous additions that have been 


S ø 


made, both in the theoretical and technical sections of the 


subject. Suffice it to say that Dre Walmsley has brought the 
book well up to date, and has largely increased its value by a 
thorough revision. 


e THE Lrish Naturalist for February contains a list of all the. 
kaosa additions to the flora of the north-east of Ireland (except 
Musci and Hepaticæ) since the publication in 1888 of Stewart 
and Corry’s werk upon that subject. The list also embodies 
additional localities for many of the rarer species. Dr. Scharft 
concludes a paper on the Irish wood-lice, in which he gives 
descriptions of all the British species. Miss S, M. gChompson 
sets up aglea for Irish glaciology, and the Rev. Hilderis Friend 


describes a new Irish earthwerm. r 


AN admirable review of the rapid progress which#ias been 
made during the last few years in the mew domain of stereo- 


@r 


chemistry, which deals with the spacial arrangement Bf the q_ ` 


d 
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atoms which compose a chemical molecule, is contributed to the 


Chemiker Zeitung by Prof. VictorsMeyer. The literature of 


this most interesting branch of chemical study has so rapidly ac- - 


cumulated since the theory of Le Bel and Van’t Hoff was pro- 
mulgated in the year 1874, that a concise @ccqunt of the im- 
portant stages of progres$ which have led up to the present state 
of our knowledge is pasticularay welcome. The earlier portion 
of the memoir is devoted to the development of the idea of the 
asymmetric carbon atom, and the growth of the conviction that 
the occurrence of isomeric anes ie represented by the same 
constitutional formula—which differ only in their action upon 
polafised light, and very slightly in other physical properties, 
such, for instance, as the three lactic acids—could only be ac- 
counted for by the different spacial arrangement of the atoms in 
the molecule. The fundamental assumptions of Van’t Hoff are 
very clearly expressed,°and the possibilities of isomerism by 
change in the relative positions of the various groups attached 
at the four corners of the hypothetical carbon tetrahedron are 
fully illustrated. A striking example is afforded in this gonnec- 
tion by one of the results of the brilliant researches of Emil Fischer 
in the sugar group, whereby we are made acquainted with no 
less than thirteen distinct sugars, Ail of which are represented by 
the same constitutional formule CH,OH.(CHOH),.CH,OH. 
The second section jis devoted to the stereo-isomerism of the 
derivatives ®f ethylene, so ably worked out by Wislicenus. The 
simple explanation of the remarkable and long-discussed case of 
the isomeric acids, maleic and fumaric, upon the lines of the new 
theory, is referred to, and a similar explanation extended to 


. numerous other and more complicated of the derivatives of 


ethylene, .The third section deals with the peculiar nature of 
the stereo-isomerism of closed-chain compounds, such as the 


“pofmerised tri-aldehydes. It is then shown in a further section 


that carbon is by no means peculiar in lending itself to stereo- 
isomerism, but that the pentavalent nitrogen atom is likewise 
capable ef fugnishing isomers which differ structurally merely in 
the relative positions occupied by the five attached atoms or 
groups. The stereo-isomerism of nitrogen compounds is shown, 
however, to be largely influenced by the weight and complexity 
of the five attached groups. The interesting discovery of a 
second di-oxim of benzil by Goldschmjdt in Prof. Meyar’s 
laboratory, gave a great impulse to the study of nitrogen com- 
pounds containing the group*C =N, termed oxims, and the 
number of stereo-isgmeric oxims which have subsequently been 
isolated bear remarkable testimony to the use of a theory in 
stimulating research, 

THE additions to the Zoological Society’s Gardens during 
the past week. include two Swainson’s Lorikeets ( 7richoglossas 
nove-hollandiz) fom Australia, presented by Mr. John Biehl ; 
a Chilian Conure (Conurus sntaragdinus) from Chili, presented 
by Mrs. Gibney; two Eyed Lizards (Zaverta ocellata) twenty 
Evtropean Tree Frogs (Hy:a arborea) South European, pre- 
sented by Mr. T. Keen; a Madagascar Porphyrio (Porphyrio 
madagascariensis) from Madagascar, a Waxwing (Ampelis 
garrulus), two Long-tailed Tits (Parus caudatus) European, 
purchased ; a Hog Deer (Cervus porcinus) born in the 
Gardens e 


er ot Aa gsr 


OUR ASTRONOMICAL COLUMN. 


ECLIPSE METEOROLOGY.—A very extensive series of meteor- 
ological observations was made during the total eclipse of the 
sun on January 1, 1889, at Willows, California. It appears 
that the temperature fell 6° F. from the commencement of 
totality to ten minutes after, while ehe variation of the baro- 
meter was so nearly identical with the daily fluctuation that no 


_ effec? could® with certainty be ascribed to the eclipse. The 


influence on the wimi, h®wever, was very marked, its previous 


a ocity of twelve miles per hour being reduced almost to that 
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ofa calm, Observations with the solar radiat¥an thermometer 
showed that some Heat wasrecei€@d throughout totality. An 
attempt was also made to secure concerted observations of the 
so-called ‘‘ shadow bands ”—the long dark bands separated by 


eWhite spaces which art seen in repid motion on the ground andl 


sides of buildings just before and after totality. The obsarva- 
tions collected seem®to give decisive evidence against the view 
that the bands are diffraction fringes in the shadow of the 
moon, the observed velocities being far less thandéhat of the 
shadow ; the fact that they were prominently seen at some 
stations, while ĝt others they were hardly visible, indicates a 
local origin (Ann. Harvard. Coll, Obs. vol.exxix.). . . 

In the same volume, Mr. Parkhurst gives an account ‘of his 
@hotometric observations of some of the asteroids, and confirms 
the previous conclusion that there is a phase correction over and 
above that fowthe defect of illuminated surface, and that this 
correction is different for different asteroids ; the idea that large 
errors may be introduced by rotation, however, is hot con- 
firmed, The same writer also gives the individual observations 
ofa large number. of variable gmrs, which furnish valuable data 
for the construction of light-curves. 


A REMARKABLE@COMETARY COLLISION.—Two striking 
photogfaphs are reproduced in the February number of Know- 
ledge, in illustration of an article, by Prof. E. E. Barnard, on 
the probable encounter of Brooks’ Comet with a disturbing 
medium on October 21, 1893. The comet was giscovtred by 
Mr. Brooks, on October 16, but though it was kept under obser- 
vation at the Lick Observatory,no phenomena of an extraordinary 
kind were observed until the 21st of that month. A photo- 
graph, then taken with a Willard photographic len€, presented 
a remarkable appearance, the tail appearing, to use Prof. 
Barnard’s analogy, like a torch streaming in the wind. The 
reproductions of the photographs give the impression that the 
comet’s tail swept into some dense medium, and was broken up 
by the encounter. Indeed, Prof. Barnard thinks it impossible 
to escape the conclusion that the tail did actually enter a dis- 
turbing medium which shattered it. This theory is supported 
by the photograph taken on October 22, where the tail is seen 
to hang in irregular cloudy masses, anda large fragment appears 
to be entirely separated from the main part. There is little 
doubt that the tail met a mass of *meteoritic matter, and so had 
its symmetry destroyed ; at any rate, this supposition must be 
accepted until a simpler and better one can supplant it. What 
we have to do, as Mr. Cowper Ranyard remarks in an article on 
the irregularities of comets’ tails, is diligently to collect facts. 
The multiplication of such photographs as those obtained of 
Brooks’ Comet, and of Swift’s Coret (1892), by Prof. Barnard, 
will certainly revolutionise current opinion as to the develop* 
ment, and the types, of comets’ tails, ° ° 


MIRA CETL. -According tothe Companion tothe Observatory, 
this famous variable star will reach a maximum about the r7th 
inst, At the time of writing (February 3), the sPar is of a 
reddish tinge, and faintly visible to the naked eye; but, un-e 
fortunately, it is too near the sun to permit of long-continued 
observations on the same evening. The magnitude at 
maximum is very inconstant, and varies between 1'7 and 5'0 
(Gore). Spectroscopic observations of the star are of the highest 
importance, and it is to be hoped that a satisfactory record of 
its phases will be secured. The general spectrum is one of 
Group II., but near a former maximum, Pickering photo- 
graphed a number of bright lines, chiefly of hydrogen. Among 
the points on &hich information is desirable are: (1) at what 
phase of the variation the bright lines of hydrogen make their 
appearance ; (2) the fluctuations in the bright flutings y% carbon 
observed by Mr. Lockyer at the maximum of 1888 (NATURE, 
yol. xxxviii. p. 621). 


PROPER MOTIONS oF Stars. — The recently published 
volume (xxv.) of the Annals of ehe Harvard College Observa- 
tory contains values for the proper motions of a large number 
of stars in the zong §0°—55° north, the adopted values, how- 
ever, being only at present regarded as provisional. The resus 
are derived by Prof. Rogers from the comparison of his own 
positions for the starwin this zofle, obtained with éhe Meridian® 


circle, with the positions given for corresponding stars by earlier , 


catalogues. One section of the volume gjves the values of aand 
§, referred to the system of the Astronomische Gesellschaft, tor 
the stars included in the zone in question, « 


r 


Ld an, . 
THE SYSTEM OF ALGOL —An elaborate discussion of the in- ¢ 


equalities in the period of Algol recently leq Mr. Chandler to 
© s ns 
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conclude that? there is a distant dark þody around which the 
bright star and the dark CSmpagion producing eclipses revolve 
ein a period of 130 years (NATURE, vol. xlv. p. 446). This con- 
clusion has been greatly strengthened by recent investigation by 
eMr. Searle, of the relative p®aces of Algol and comparison staes 
frem observations made with the meridian circle at Harvar& 
College (Annals, vol. xxix. 1893). The® right ascension of the 
star appears to be increasing in general conformity with 
Chandlews prediction. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


z s$ 
HE forty-seventh annual general meeting of the Institution 
of Mechanical Engineers was held on®the evenings ‘of 
Thursday and Friday of last week, in the theatre of the Institu- 
tion of? Civil Engineers. There were two papers down for 
reading, as follows :— 

“Research Committee on Merine Engine Trials. Abstract 
of results and experiments on six steamers, and conclusions 
drawn therefrom in regard to the efficiegcy of marine engines 
and boilers,” by Prof. T. Hudson Beare. bd 

‘Description of the Grafton High Speed Steam Engine,” 
by Edward W. Anderson, of Erith. 

The readjng and discussion of Prof. Beare’s paper, together 
with the introductory proceedings, occupied both evenings, so 
Mr. Anderson’s paper had to be adjourned until next meeting. 

Upon the members assembling on Thursday evening, the ist 
inst., the President, .Dr. William Anderson, took the chair. Mr. 
Bache, the secretary, then read the annual report of the council, 
by which it appeared that the Institution continues to flourish, the 
income and membership having increased during the past year. 
After the reading of the report Dr. Anderson vacated the chair, 
his term of office of two years having expired, and the new 
President, Prof. Alexander B. W. Kennedy, F.R.S., was duly 
installed. After the usual votes of thanks, and a few compli- 
mentary speeches, the reading of Prof. Beare’s paper was pro- 
ceeded swith. 

As our readérs are aware, the Research Committee on marine 
engine trials of this Institutfon has been for some time past en- 
gaged in making trials with different steam vessels. ‘The 
reports.of the committee on these trials have already been re- 
ferred to in our accounts of former meetings of the Institution 
at which they have been read. Six vessels have been experi- 
mente® upon altogether since the committee was formed. 
These ships have consiste@ of channel passenger vessels and 

ecargo boats, the committee not having had yet an opportunity 
of experimenthg upon an important ship of the ocean liner 
type. 

The labours of the committee have been brought to a con- 
clusion, fpr the present at any rate; and the paper of Prof. 
Hudson Beare was intended to give a summary of the results, 
and afford a basis of discussion thereupon. We are at a loss 
how to condense within the compass of space at our disposal 
the mass of data dealt with by the author of the paper. 
Perhaps the most lasting impression on one’s mind, after going 
through the subject, is that no general conclusions, that can be 
compactly expressed, are to be drawn from the trials. 
The conditions of work required from marine engines 
in ships of different classes are so various that what is 
paramount virtue in one case becomes an ungécessary refine- 
ment in another. Thus in the cargo boats the first. consider- 
ation is economy in fuel, to which nearly every other feature in 
the machinery is usually saciificed. In order to carry cargo at 
a rate sufficiently low to enable the shipowner to compete, the 
coal bill must be light, and therefore we find in these vessefs 
boilers lightly worked and gpeeds low. On the other hand, 
vessels that have to convey passengers must be speedy, and 
general economy has to be sgcrificed to this end, the 
model of the vessels tRemselves being fagmed with the same 
purpose in view. Perhaps we cannot do better than quote some 
of the elements of design of the machinery, and some of the re- 





® sults &tained during the trial? in order tw illustrate these leading 


facts. We will take tyo of the ships tried—the Tona, a large 
cargo boat, and the Ķille de Douvres,a paddle boat carrying 
mails and passengers between Dover and Ostend. The Zona 
is 275 feet long,e37,.3 feet wide, 27 feet 74 inches draught, and 
4430 tons displacement. Her speed on triaf was 8°6 knots. The 
Ville de Douvres is©71 feet long, 29 feet wide, 9 feet draught, 
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and 90 tons displacement.. On her trial she made 17° 
knots. It will be seen, fherefore, that the cargo boat is cgn- 
siderably over four times the displacement, ånd travels at about 
one-half tthe speed of the mail boat. @ As both craft are ap- 
proximately the same length, the additional size and weight- 
carrying cap#@ity °of the Zona is madg up by her greater beam, 
and also by her fuller ends. The engines of the Joza are of the 
three-stage compound, popylagty, bute grroneously, known as 
triple expansion engines. s a matter of fact the Joza’s 
engines are I9-expansion, .the steam being expanded nineteen 
times in passing through tięe three cylinders. 
Douvres has ordinary two-cylinder compound engines, 
in which the steam is expanded but 5°7 times. The horse- 
power required toedrive the 4430 tons of the bluff-ended 
Jona through the water was but 645°4 indicated, . whilst 
the File de Douvres, modelled for speed, required 2977 
indicated horse-power to enable her to get her 17 knots. Sup- 
posing each unit of power to be obtaiged in both ships at an 
equal expenditure of fuel, the figures quoted will show the 
price that has to be paid for speed; but there is a further item 
to the debit side of the coal bill in the case of the fast ship. 
In order to get h@®h speed it is very desirable, indeed neces- 
sary, that machinery should be light, and light machinery, other 
things being equal, means a low figure of merit in regard to 
fuel economy.- The Zona works, as stated, with 19 ex- 
pansions, he? boiler pressure being 165 lbs.e above 
atmosphere; whilst the Ville de Louvres has boilers 
pressed only to 105 lbs. The result of this greater expansion 
of steam on the part of the cargo boat’s ngines, and the easy 
way in which her boilers are worked, enables each unit of power 
to be obtained on a consumption of 1°46 Ibs. of coal per hour ; 
whilst the Ville de Douvres required 2°32 lbs. of coal for each 
indicated horse-power exerted for an hour. 

It is easy to see from these figures, which are fairly repre- 
sentative, that economy and speed cannot go hand in hand; the 
owner must select whether he would rather travel cheaply (in 
fuel) or quickly, ° « 

Pursuing the investigation of this.branch of the subject we 
find that the total weight of the machinery of the Jona 
is 202 tons, which gives 3°t units of power per ton weight.of 
machinery; whilst the total weight of the machinery of the Ville 
de Douvres was 361 tons, equal to 8‘2 units of power per ton 
weight of machinery. With rega@i to space occupied, the 
engines of the two ships are not comparable, being paddle and 
screw engines respectively ; but in boilers we find. that the net 
volume required for each indicated horse-power with the /oxa 
was 4°15 cubic feet, and with the /2ll@ de Douvres 2°09 cubic 
ffet; thus showing®that space as well as weight may be 
gained by the sacrifice of fuel economy. In the discys- 
sion which followed the readiift of the paper, Mr. Jeremiah 
Head, of Middlesborough, gave some intewggting figures in regard 
to those cargo steamers generally known as ‘‘ocean tramps,” 
He stated that the s.s, Westee, a vessel of this class, had carried 
3500 tons dead weight at a speed of 9 knots, the fuel burnt being 
at the rate of “64 oz. per ton per nautical mile, or about one five- 
g$undredth of a penny. Another ship, the Oscar ZZ., of 4600 
tons dead weight capacity, required a consumption of half an 
ounce of coal per ton per mile.. Still anothér vessel steaming 
at 8'9 knots showed a similar fuel economy. The figures are 
striking, and easily remembered: half an ounce of coal for each 
ton carried one nautical mile. i 

The boilers of both the Zorza and the Ville de Douvres are of 
a similar type, being the ordirfary return tube marine boiler, but 
the proportions are somewhat different. Thus in the /oxza the 
proportion of total heating surface to grate surface is 75°2 
per cent; in the Vitle de Douvres it is but 31°I per cent. 
‘This large extension of the heating surfase means both 
a heavier and more bulky boiler, as has been shown; but 
in the cargo boat this sacrifice of weight and space can be 
profitably guade in order that the fullest amount of heat from 
the products of combustion may be absorbed by the water in the 
boiler. In the Ville de Douvres this heat is allowed to pass off 
by the chimney. If we turn to the record of funnel temperatures 
we find this fact bornegout, the escapingegases in the 
Jonaebeing 452° F. and in the Ville de Douvres 910° E., as 
far as could be ascersained. The coal consumed on a 
given area of grate in the two vessels does not vary 


greatly, it being 22°4 Ibs. per hour in the Zona, ang 31'318. per | 


hour in the Ville de Dowvres, The different proportions of 


grate to heating surface in the two ships will, hOwever, Re 
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smaller blocking bubbles. A little Irger go gomewhat More * 


remembered. ff we turn to the coal bfirnt per hour per 
square foot of heating surface we find it but 0'298 Ibs in the 
Zona, and ror Ibs, in the Ville de Douvres. With regard to 
aporktion, each® square foot of heating surface in the Jona’s 
boilers turned 2°73 dbs. of water into steam per hour; 
in the Vile de Douvres. the corresponding figure’ was 
9'02. The feed-water eyaporated per Ib. of fu® was 9°15 Ibs. 
in the Jora, and 8'97 fbs. in the Ville de Douures, Taking 
carbon values—that | is, exciding incombustible ash—and 
reducing the results to an equivalfnt of evaporation from and 
at 212°, we find the corresponding figures to be 10°42 lbs. for 
the Zona and 9'94 lbs. for the Vige de Douvres, a by no means 
bad result for the latter vessel’s boilers, considering the demand 
made upon them in other respects. » 

Tftrning to the engines of these two ships, we find that the 

efficiency of the Joxa’s engines was I7'I per cent., whilst the 
Ville de Douvres’ engines had an efficiency of 11°7 per cent. 
The weight of steam used in the main engines of the former 
vessel was 13°35 Ibs. per indicated horse-power per hour, whilst 
in the Ville de Douvres there were required 20°77 lbs, of steam 
to produce one unit of power. 

The figures we have quoted will be sufficient to give an idea 
of the scope of the paper. We have not@space to go into the 
discussion upon the various causes of the variations in r€sults ; 
for these we must refer our readers to the Proceedings of the 
Institution, where also will be found an account of the long and 
interesting discussion which folloWed the readirfg of the paper. 

The summer meeting will be held this year in Manchester, 
at the beginning of August. 

e 





ON THE MOTION OF BUBBLES IN TUBES. 


EVERY student of physics has observed the motion of bub- 
bles in tubes. Which of them has not used a big bubble 

to show the little ones their duty in clearing out the air, when 
filling a barometer tube? Who has not spent his time and 
atience in whisking a spirit thermometer to drive a bubble out 
of Me column? Mr. Trouton has recently communicated to the 
Royal Society the result of some researches on this subject. He 
has studied the behaviour of big bubbles and of little ones, of 
bubbles in large and small tubes, of bubbles of air in a liquid, 
and of one litjuid in another, of bubbles in heavy and in light 
liquids, of bubbles in liquis of various degrees of viscosity and 
with various degrees of surface tension at their surfaces. From 
this enumeration it is evident that the nunaber of different mag- 
nitudes involved is very great, and at the start it seemed almost 
hopeless to disentangle ahe effects due to each. The first matter 
to observe was that, as in other cases of ftid motion, two cages 
must be distinguished. These are the cases of slow motion and 
or qnick motion. When the nfotion is soy the viscosity of the 
liquid causes the floysto be very simple. it entirely stops all 
whirling and swirling, such as is seen in the water behind a 
boat. When the motion is quick, on the other hand, the flow 
is very complicated. Whirls and swirls are set up, and the 
resistance is increased, owing to the increased energy that has 
to Be communicated to the whirling and swirling liquid for eacle 
centimetre that the bubble moves.. The slow kind may be de- 
scribed as viscous’flow, and the quick as turbulent flow. The 
most interesting point observed in connection with the turbu- 
lent flow was that it was sometimes possibfe to izcvease the rate 
of flow by zxcreasing the viscosity. Increasing the viscosity 
of a liquid generally makes it flow more slowly, but in some 
critical cases the increase of viscosity may produce more éffect in 
decreasing the turbulence than in increasing the viscous resist- 
ance, and the result is to, on the whole, reduce the combined 
resistance so that the bubble moves more rapidly in the liquid 
of greater viscogity. Another matter that was of interest was 
the question of the size of the bubbles, and how it affected their 
rate of motion. Very long bubbles moved all at nearly the 
same rate, but short bubbles had a great variety of rates. Very 
small bubbles ran along ever so fast, while ones only a little 
larger went very much more slowly. These latter blocked up 
the tube much in the same way that a crowd blocks its own 
egress througle a doorway. However, bubbles a little larger 
seemed to have more sense, for they shape themselves ifto a 
sharpish head, with the result that they can make their way 
along the tube more rapidly than smaller ones. Those a little 
largeragain fake up a dumb-bell sort of shape, and block the 


< tube, and go more slewlyeagain, though not so slowly as the 
a 
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rapidly again, but aẹ the bubblesgare made Ichger the differ- 
ences between the rates of the akok and slow sizes befome 
rapidly less and less until pretty soon all go at the same rate 
no matter how long they are. This alternation of speeds is 


evidently connected with the rippfes that are formed at the heafl 
“of the bubble as it Rasses through the liquid, much as a.stick 


moving through water makes a series of ripples upon th® sur- 
face. If the ripples are so long that the bubble hàs a pointed 
head it goes fast, if it has a blunt head it goes slowly. These 
ripples are gn s@me cases very marked. Mr. Trouton found 
that when a bubble of oil was allowed to rise through water 
with which one fifty-thousandth part of causfic soda was mixed 
the ripples became quite a feature of the figure of the bubble. 
They at first extended as a series of rings round it, which, 
however, soon coalesced into a spiral wave, when the bubble 
rose rapidly thréugh the liquid with a sort of corkscrew motion. 
If the tube were inclined the ripples were only formed on the 
lower surface of the bubble, the top surface floating up against 
the containing tube, and the ripples then looked like the feet of 
a caterpillar walking up the tbe. This is not the only case in 
which surface tension motions simulate muscular actions, and it 
is an important que@tion whether some of these actions are 
similarfties or simularities. 

The surface tension between the air and liquid if the bubble 
is an air bubble, and between the two liquids if the bubble is 
a liquid one, has a very important bearing on the rete of*motion 
of the bubble, for it is owing to this surface tension that the 
bubble swells out and presses against the sides of the tube. In 
consequence of this, when the surface tension is large the bubble 
moves more slowly than with a small surface tension’ It would 
take too long to explain all the considerations by which Mr. 
Trouton was led to conclude, by the dimensions involved, that 
the velocity could be expressed in a series of powers of S/e8D? 
when S is the surface tension, g the acceleration of gravity, 6 
the difference of density of the liquid and bubble, and D the 
diameter of the tube. This series is multiplied by u/g5D? where 
u is the viscosity of the liquid. Two assumptions are made. 
First, that the viscosity of the material of which the bubble is 
made is negligible ; and secondly, that the motion produced by 
the surface tension is negligible compared with the motion pro- 
duced by gravity. The series he gets from his experiments 
represents the results as accurately as can be expected, consider- 
ing that the bubbles varied in density from air to mercury,.the ' 
viscosity of the liquid from I to 833, and the surface tensions 
from 2 to 370. The series Mr. Trouton gives for calculating 
the time, T, a bubble takes to move one centimetre is 


T = Att Aus q ÊS? ° 
gib* PD gobe o 
The values of the constants cin be determined by the values he 


gives from experiments on glycerine whose dengity was 1'25 
and superficial tension 63 dynes per centimetre. ° 


AM = 1308, 
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The formula is unfortunately a very inconvenient one for using 
to calculate the quantity that enters into it, and which is the 
most Gifficult to determine, namely, the surface tension between 
the bubble and liquid. This method of determining surface 
tension is one of the very few by which it can be determined 
without knowing angles of contact, which are so very difficult to 
determine at all accurately. In this way Mr. Trouton has 
determined the initial surface tension to be 6'5 between a bubble 
of water and glycerine that was pretty rapidly dissolving it. The 
tipple method could hardly be Zpplied to this case,eand it is 
doubtful whether the jet method could be applied to the surface 
between two liquids. e ý 

In connection wit the high power to which g is raised in 
the formula it is interesting to note how, by altering the acce} 


eration on the liquid by impactser by centrifugal force ave can e 


very much increase thé rate at which a bubble pagses along a 
tube. This seems to be part of the rati@hale of the methods by 


Å _ e 


which a bubble in a spirit thermometé can be shaken or , 


whirled up the column. ® 
The whole subject is of considerable intetesf, and lends itself 


to experimental investigation with very symple apparatus. 
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few. glass tube% and the lgguids to be @xperimented with are 
almést the only things reana ingaddition to a plentiful supply 
@f care in cleaning. An investigation ofthe problem from purely 
dynamical considerations might. well: tax the powers of an 
#mbitious mathematician, andorovide tripos. problems for many 
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SCIENCE IN.THE MAGAZINES, 
"THE Fortnightly again ‘takes the’ first place; as regards 
scientific artigles, in the magazines received by us. Mr. 
Herbert Spencer contributes to it a’paper on the late Prof. Tyn- 
dall, Prof. Karl'Pearson writes on ‘f Science and Monte Carlo,” 
and Mr: H. O. Forbes states the grounds of his belief if 
“ Antarctica: a Vanished Austral Land.” Mr, Spencer does 
not dwell upon the more conspicuous of Prof. Tyndall’s intel- 
lectual'twaits, but upon a few characteristics concerning which 
little has been said." Chief among these’powers of thought was 
‘“the scientific use of the imagipation.”: Tyndall insisted upon 
the need for this. -‘‘ There prevail, almost universally,” Mr. 
Spencer points out, ‘‘very erroneous ideas concerning’ the 
hatute of-imagination, Superstitious pple whose folk-lore 
is full of tales of fairies and the like, are said to be imaginative ; 
while nobody ascribes imagination to’ the inventor of a new 
machine . 
is neverthel@ss true that the mathematician who -discloses to 
us‘some previous unknown order of space-relations does so 
by a greater effort of imagination than is implied by any poetic 
creation.” a The faculty with which Tyndall was largely en- 
dowed was that of constructive imagination, and he used that 
talent in all his work. Among ‘other: points upon:which Mr. 
Spencer dwells in the eulogy of his dead: friend, are Tyndall’s 
intellectual vivacity, and the x Club described by Prof. Huxley. 
The influence'that the Club evéntually exercised in the scientific 
world is shown by the fact that it contained four presidents of the 
British Assoéiation, three’ presidents of the Royal Society, and 
‘presidents of the College of-Surgeons, of the Mathematical 
Society, and of the Chemical Society. The number of mem- 
bers is now re@uced to five, and the Club is practically dead, 
The object of Prof. Pearsop’s essay is to show that chance 
as it applies to. the tossing of an unloaded coin has,.no 
Monte Carlo roulette. The discussion! of 
records of the roulette-tables leads to the strange result 
that ‘*the random spinning of a roulette manufactured and 
daily seadjusted with extraordinary care is not obedient to 
the laws of chance.” In the Fortnightly of May last, Mr. 


Forbes gave reasons for belRving that “‘ there must have existed 


in the Southegn Segs an’ extensive continuous land similar to 
that in the Northern Hemisphere, on which the common ances- 
tors of the forms unknown north of the equator, but confined to 
one or moreeof the southern extremities of the great continents, 
lived an@ multiplied, and whence they could disperse in all 
directions.” He then remarked that this lost continent ‘lies in 
part beneath the southern ice-cap, and it approached to, or in- 
cluded, the Antarctic Islands, as well as extended northward to 
unite with the southern extremities of South America, perhaps 
with Africa, and- with the Mascarene, the Australian, and the 
New Zealand continental islands.” Mr. Forbes now brings for- 
ward a mass of evidence in support of his view, dealing in detail 
with the distribution of different divisions of the animal 
kingdom. . 

The Century contains a. biographical sketch» of Mr. Nikola 
Tesla, by Mr, T. C. Martin, illustrated by an excellent portrait 
‘of tha investigator. Mr. Tesla comes of an old Servian stock, 
His electrical work began 
‘in the Polytechnic School at Gratz, where he distinguished him- 
self in experimentation. He afterwards became an assistant fn 
‘the Government Telegraph Engineering Department at Buda- 
Pest, from which he passed into an electric-lighting estab- 
lishment in Paris. A, little later $e crossed the Atlantic, and 
entered one of Mr. Edison’s workshops. ® When his term of 
“upprenticeship there had ended, he struck out for himself, his in- 
vestiggtions eventually leadigg him- to the brilliant phenomena 
produced With currents of high potentfal and high frequency. 
“Recently,” says Mr.@Martin, “the high-frequency generators 
with which he had doe so much of this advanced work have been 
laid aside in discontent for an oscillator, which he thinks may not 
only replace the ste&am-engine with its ponderous fly-wheels and 
governors, but embodies the simplest possible form of efficient 


e mechanical genegator of electricity.” 
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Orchjd lovers—and who are not lovers of those marvellous 
plants ?—-will find pleasure in reading an article on ‘* Orchids,” 
contributed by Mr. W. A.“Styles to Scvééuew. The article $ 
embellished by M. Paul de Longpré, with fourteen illustra- 
tions of the beautiful and fantastic forms of orchid flowers, Mr. 
Styles gives am ac@ount of a collector, who, when offering his 
plants for sale, explained that they had 4 special value, inasmuch 
as he had taken pains to destypy all that remained in their 
native woods. “‘* This ing#huBus avoWal,” continues Mr. 
Styles, ‘‘ suggests a new danger to the orchid supply. It has 
already been necessary to pags laws in Switzerland to protect 
the endelweiss from tourists’; there are societies in many 
European countries to rescue rare and native plants from ex- 
tinction by amateur botanists and others. In our own coentry 
a few extremely local ferns and wild flowers are already in 
danger of extermination, and in the case of certain’species of 
orchids of a limited range, each one of which has a money value 
regulated by the scarcity of the plants, the greed of man 
furnishes a motive for the wholesale 8estruction of all which 
cannot be carried away. The beautiful Disa grandiflora has 
already become scarce on Table Mountain, and the authorities 
at the Cape of Gogd Hope have found it necessary to forbid 
collect*ng it in order to prevent its total destruction. Rajah Sir 
Charles Brooke, of Sarawak, in Borneo, has issued an order to 


‘forbid the collection of plants in the country under his control; 


and if restrictions like this coffe to be enforced throughout the 
tropical regions tributary to the British Empire, it wifl cause 
consternation among the importers, who are receiving more than 
half a million orchids every year.” Serideer also contains a 
striking article by Mr. J. C. Harris, on the terrible®storm that 
devastated the Sea Islands and the coast of the United States 
from Charleston to Savannah last August. 

. Along discussion of Sir Henry Howorth’s ‘* Glacial Night- 
mare” appears in the Quarterly Review (No. 355). In con- 
clusion the reviewer remarks: ‘‘ We venture to record the 
opinion that in his treatment of the rival claims oficeand of water, 
as to which. was the chief factor in producing the great Drift at 
the close of the Pleistocene epoch, our author has succe 
in shifting the balance of probability, and transferring it to the 
action of the latter.” 

Among other contributions of scientific interest in the 
magazines received by us is an interview with Dr A. R. 
Wallace, F.R.S., on ‘‘ Heredity and, Pre-natal Influence,” pub- 
lished in the Humanitarian ; an article in Longman’s, in which 
Mr. J. G. McPherson brings together a number of elementary 
facts relating to ‘‘Colour,’” and a paper on ‘* Vegetable 
Monsters,” by Mr. Edward Step, in Good Words. Mr. Step 
describes the current Sctions concerning the so-called Devil-tree, 
the Upas-tree, the manchineel (Xippomane mancinella), and the 
Scythian Lamb (Agnus Scythiwts). We have received the 
Contemporary, buti? does not contain any articles on scientific 
topics. ~% 


UNIVERSITY AND EDUCATIONAL 
° . INTELLIGENCE. o 


OXFORD. —The voting for the board of theFaculty of Natural 
Science last week resulted inethe election of Messrs. J. E. 
Marsh, H. Balfour, A. G. Vernon Harcourt, W. Esson, G. C. 
Bourne, and R. E. Baynes. Mr. R. H, Bremridge bas been 
elected to a Senior Demyship at Magdalen College. Mr. 
Bremridge obtained a first «lass in the Honour School of 
Natural Science (Physiology) last year, Mr. R. T. Ginther 
has been chosen as science tutor at Magdalen College, to 
succeed Mr. E, Chapman, who is leaving Oxford at the end of 
the Summer Term, 

Professor Ray Lankester is issuing a volfime of studies 
made in the Linacre Department since his election to the 
Professorship. . The volume, which bears on its cover a medal- 
lion with #likeness of Linacre, contains papers by Dr. W. B. 


Benham, and Messrs. Minchin, R. T., Günther, Goodrich, _ 


Pycraft, and others. 


CAMBRIDGE.—The electgys to the Downing Rrofessorship of 
Medacine, vacant by Dr.. Latham’s resignation, will’ meet for 
the purpose of electing kis successor on March 3. Candidates 
are to send twelve copies of their testimoniafs (if any) to the 
vice-chancellor (the Rev. A. Austen Leigh, Provest of King’s) 
by Monday, February 26. e o ; 

The Council of the Senate have publié; the Oni- 
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versity Reporter for February 6, a very importan? 
which may lead to a considerable increase in the “number 
əf students resogting to Cambri@ge for advanced study or 
research. The Council recommends that statutory powers 
be obtained for th&® establishment of two new degrees, 
Bachelor of Science and Bachelor of Lettars, ġp be conferred 
on graduates only, whether of Cambridge or of some recognised 
University, British or foreign, The conditions suggested are 
(1) matriculation, (2)¢@sidenc@ far one academical year (three 
terms), (3) evidence of advanced study or research in Cambridge, 
(4) an original dissertation on some subject, literary or scientific, 
coming under the cognisance of ®ne of the Special Boards of 
Studies. Hitherto only graduates of the Universities of Oxford 
ande Dublin, who have fulfilled tonditions as to residence 
equivalent to,those in force at Cambridge, have been admissible 
to ad eurtlem degrees, The new proposal is much more liberal, 
and is calculated to attract some of those maturer students who 
now, after graduating in their. own University, seek op- 
portunities for higher *work in the continental schools. As 
Cambridge graduates can qualify for the B.Sc. and B. Litt. 
degrees only if they have passed one of the higher Honours 
Examinations, and then only on ae an approved 
original dissertation, it is plainly intended that these degrees 
shall imply a real distinction. It is interesting to note that 


literary or scientific research, and not the faculty of passing . 


examinations, is a condition fom the new ‘Spost-graduate ” 
degree? At Oxford similar proposals are said to be afoot, and 
if the two older Universities carry through their scheme, a great 
step will have beengaken towards making them once’more the 
resort of seholars from all parts of the world. 


The Times published on Tuesday a summary of the recom- 
mendations of the Gresham Commission on a Teaching Univer- 
sity for London, embodying a scheme for its constitution, with 
visitor, chancellor, vice-chancellor, senate, academic council, 
convocation, and schools, and regulations as to examinations, 
facyjties, boards of studies, and degrees. 
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Royal Society, December 14.—‘‘ Action of Light on 
Bacteria.—~Bacterial Photographs of the Solar and Electric 
Spectra.” By Prof. H. M. Ward, F.R.S. 

A thin film of gelatine or agar, in which spores or bacteria 
are evenly distributed, is spread over ethe flat bottom of a 
shallow glass dish. The lid of the dish is a plate of ground- 
puss, in which one or moreeslots, about $ inch wide and 
2% inches long, are pierced. The spectruntis so arranged that 
the light-rays fall #ferpendicularly on the film carrying the 
spores &c,, and can only reach the latter through the slots, all 
other parts of the plate being covered by tin foil and black 

aper, 

: When the film has been thus locally exposed for a certaig 
number of hours to the spectral rays, the culture is put into the 
incubator, All those parts protected from the light entirely, 
behave as in any ordinary culure—the spores germinate out 
and develop colonies, and the previously transparent film 
(transparent because the spores are too minute to affect it) 
becomes opaque, 

Under the slot, however, the® spores were exposed to the 
various rays of the successive regions of the spectrum. On one 
part of the exposed area the infra-red rays fall; on another the 
red ; on another the orange ; and so on with the yellow, green, 
blue, violet and ultra-violet rays. 

If any of these rays kill or injure the spores they fall on, 
obviously the latter will show the effect by not germinating at 
all in the incubator, after exposure, or by germinating more 
or less slowly and feebly in comparison with the uninjured 
spores, 

Wherever the spores do not germinate at all, the gelatine 
remains transparent ; where they only germinate and develop 
into slowly growing, feeble colonies, the transparency o$ the 
gelatine film is merely clouded more,or less; whereas, where 
they germinate did develop as vigorously as on the unexposed 
parts gf the alm, the latter is rendered quite opaque. 


- Obviously these differgnces, or contrast effects, can be | 
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proposal, photographed, and fhe following Py a photog*aph of a plate 
treated as described. e e 
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In all cases so far examined, both the solar and“electric 
spectra show that no action whatever is perceptible in the infra- 
red, red, orange, or yellow region, while all are injured or 
destroyed in the blue and violet regions. i 

The exact point when the action begins and ends is not the 
same in all the experiments, though very nearly so, but it must 
be reserved for the detailed memoir to discuss the, various 
cases, 

Broadly speaking, the action beWins at the blue end of the 
green, rises to a maximum as we pass to the viglet end of thé 
blue, and diminishes as we proceed in the violet to the ultra- 
violet regions. 

Some especially interesting results were obtained with the 
electric spectrum. In the first place, the results with glass 
prisms, lenses, &c., were so feeble that it was necessary to 
employ quartz throughout, 

Secondly, the bactericidal effect is found to extend far into 
the ultra-violet. The intervention of a thin piece of glass 
results in the cutting off of a large proportion of effective rays, 
- These results suggest evidently that the naked are light may 
prove to be a very efficient disinfecting agent in hospital wards, 
railway carriages, or anywhere where the rays can be projected 
directly on to the organism. 


January 25.°-‘‘ The Effect produced upon Respiration by 
Faradic Excitation of the Cerebrum in the Monkey,’ Dog, 
Cat, and Rabbit.” By W. G. Spencer. - $ 

The effect upon respiration of exciting the cerebrum in a non- 
apzesthetised animal is probably a complex one, yet, by careful 
regulation of the anesthetic state, four constant effects can be 
obtained upon respiration by stimulation of the cortex, and 
thesé can be traced down each in a course of its own from the 
cortex to the medulla oblongata, . 


; A, Diminution of Action. d 


I. Slowing and Arrest of the Kespiratory Rhythm ~The cor- 
tical area where this refult was obtained is situated just outside 
the olfactory tract in front of the point Where the tract'‘joins the 
temporosphenoidal lobe. On exposing giccessive and vertical 
sectional surfaces of the hemisphere the same result was obtained 
by exciting in the line of the strand of fibre8 known asthe olfac- 
tory limb of the anterior commissure. After decussating at the 
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sige of the infundibulum into the red nucleus below and ex- 


ternal to the aqueduct at the plane of exit of the third nerve, 
a 
e B. Lnercased Action, 


Il. sfeceleration.—Commencing from a point on the convex 
surface of the cortex within the ‘‘sensori-motor” area, the effect 
may be follĝwed back just below the lenticular nucleus where it 
borders on the outer and ventral portion of the igternal capsule ; 
the strand runs at first external and then ventral to the motor 
portion of the interrfal capsule, and so reaches the tegmentum. 
The lines from the two sides meet in the interpeduncular grey 


matter at the level of and just behind the exit of the thirde 


nerve. 
lll. Ayperinspiratery Clonus (*‘snuffing m@vements ”’).— 
This effect was obtained by excitation at the junction’ of the 
olfactory bulb and tract, and then carrying the stimulation 
backwards along the olfactory tract; the same result was found 
when the uncinate convolution dfethe temporo-sphenoidal lobe 
was irtitated. Followed from the uncus this excitable region 
passed behind the optic tract to the crus, agd then lay ventrally 
to the crusta, The excitable tract on each side thus con®erged 
towards the middle line at the upper border of the pons. 


1V. Hyperinspiratery Tonus.— This experimental result is of |. 


such fréquengy and constancy as to be clearly an important 
general phenomenon. It can be elicited in various ways: e.g. 
excitation of the descending motor tract in the corona radiata 
and internal capsule yielded this result ; so did excitation of the 
fifth nerve 4hd dura mater, as well as the sciatic nerve, both be- 
fore and after complete removal of the cerebrum at the 
tentorium cerebelli. 


“Experimental Researches into the Functions of the 
Cerebellum.” By Dr. J. S. Risien Russell, Assistant Physician 
to the Metropolitan Hospital. 

This paper is based on experiments performed on dogs and 
monkeys, the results of which lead the author to conclude that 
the cerebellum is an organ whose one lateral half does not in 
any great measwe depend on the cooperation of the other half 
for the proper performance of its functions. The bulk of the 
impulses pass from one half Sf the organ to the cerebrum, or 
spinal cord, without passing to the other half. Three factors 
are-responsible for the defective movements which result on 
ablation of. different parts of the ‘organ—incoordination, 
rigidity,,and motor paresis. The last of these is probably 
directly due to the withdrawal of the cerebellar influence from 
the rnuscles, while the ex@lted excitability of the opposite 
Cortex cerebri, which results after unilateral ablation of the 
cerebellum, is probaly a provision-for compensation in this 
and other connections. The alteration in the excitability of the 
cerebral cortex was the most striking result obtained, for both 
as tested By the induced current directly applied to the cortex, 

and from the characters of the curves obtained from muscles on 
the two sides of the body, during general convulsions evoked 
by absinthe, the opposite cortex showed a gréater degree of 
excitability than did that on the same side, owing, it appears, to 
an increased state of excitability of the cortical cells of the 
opposite cerebral hemisphere, and a diminished :state of excit- 

‘ability of those on the same side. Further, the curves obtained 
from limb muscles showed that there was a marked alteration 
in the second stage of the convulsive seizure, on the side of a 
unilateral ablation of the cerebellum, or on hoth sides after 
total ablation of the organ, for the tonus characteristic of this 
stage of similar convulsions evoked in dogs whose central 
nervous sysi@m was intact was either replaced by clonic spasms, 
or a large element of clonus was superimposed on the tonus. 

There is evidence that the one half of the cerebellum core 
trols the eells of the cortex ofthe opposite cerebral hemisphere, 
and those of the anterior horhns-of the spinal cord on the same 
side chiefly, and on the opposite sidg to a slight extent. It is 
further suggested that either the cerebral hemisphere whose ex- 
Sitability-is increased inhibits the opposite hemisphere, or that, 

e under gormal conditions, ong half of the cerebellum inhibits 
the other Ralf, which inhibition being’ no longer operative, 
owing to ablation of half of the organ, allows the remaining 


- 


e. half to exert an incre@sed control on the opposite cortex cerebri, 


or on the spinal centes of the same side, or possibly in` both 
directions ;.but Whieh is the most probable explanation of the 
phenomena observed is at present left an open question. 
The symptoms which characterise al-lation of different parts 
of the cerebeblumeare detailed ; and it is urged that instead of 
e ` e 
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“e anterier commissure, the trac is cogtinued backwards on either looking 8n it as a distinct organ which has a special function, 


distinct from those subservéd by other party of the centralg 
nervous system, it would be more correct to look on it as a part 
of that system, having many functions if common with -other - 


®parts of it, the ghieb difference between one part of this great 


system and another being the degree ir® which different iunc- 
tions are represented in any giyen part: e.g. with regard to 
motor power, the anterior ex@remity ° maximally repre- 
sented in the cerebrum and minimally in the cerebellum, 
whereas the trunk muscles are minimally represented in the. 
cerebrum and maximally in the cerebellum. Arguments are 
adduced in favour of looking on the ocular deviations which 
result from ablation of parts of the cerebellum as paralytic 
rather than irritative phenomena, and two forms qf nystagmus 
are recognised as consequent on cerebellar lesions, on@ which is 
spontaneous, and the other which is only evoked on voluntary 
movements of the globes, and the probable difference in their 
ætiology discussed. Finally, the phendmena characteristic of 
unilateral ablation of the cerebellum are contrasted with those 
the result of extirpation of the labyrinth, and it is shown that 
no-single phenomenog is the same in the two. 


“Thè Pathology of the (Edema which accompanies Passive 
Congestion.” By Walter S. Lazarus-Barlow. 


_ Physical Sogiety, Janua®y 26.—Prof. A. W. Rücker, 
F.R.S., President, in‘ the chair.—Mr. J. W. Kearton fead a 
note on a new mode of making magic mirrors. The author’s - 
first idea was that the magic properties werg due to differences 
in reflecting power, but experiments showed thiséo be im- 
probable, and indicated that the patterns visible by reflected 
light were due to slight concavities in the surfaces. Several ` 
methods of producing such changes of curvature were tried, such 
as electro-depositing and electrical etching, the plates being sub- 
sequently polished to remove sharp edges. The method found 
most satisfactory was to draw the figures on polished brass 
covered with wax, and etch them by immersing in nitric acid, 
subsequently scouring with charcoal, Sheffield lime, and sw 
down calico, until all direct traces of the figures disappeared. 
The scouring rounds off the edges and makes the depressions 
concave, the two eventually forming one concave sweep, which: 
makes itself visible when light is reflected from it gn ‘a—screen. 
To obtain satisfactory results with figures having broad and 
narrow lines, it was found necessary to paint over with hot wax 
the fine lines, and the outer edges of the broad ones after the 
first immersion ; a second immersion etched the middle parts 
of the broad lines deeper. B repeating the process the broad 
lines were etched roughly concave in steps, and the scouring 
made «their curvature continuous. Figures in relief, show- 
ing the pa:tern in shade on geflection, were obtained by - 
painting the pattern®n the plate in sealing-wax dissolved in 
naphtha, and etching away the uncovered P¥«tions by an immer- 
sion of one or two seconds. A number of mirrors with patterns 
in intaglio and relief were exhibited to the meeting. Prof. 
S. P. Thompson said the chief interest of Mr. Kearton’s work 
as that he had succeeded in producing mirrors by a process 
which Prof, Ayrton had found unsuccessful. The spherical 
polisher used by Mr, Kearton might have something to do with 
the result obtained. Some of tae mirrors had been gilt after 
polishing, and the reQected pattern improved thereby. Prof. 
Ayrton said he was greatly interested to see that mirrors could 
be produced by the chemical method. The polisher used by 
the Japanese was the flat end ef a tight bundle of special straw 
cut crosswise, When the true explanation of the magic proper- 
ties was found out, the chemical method was not pursued 
further. The Rev. F. J. Smith mentioned that he had pro- 
duced magic properties on silvered glass by the inductoscript: 
method. Although no markings could be seéh directly, the 
pattern showed itself whem light was reflected from the surface 
to a screen.—Mr. W. B. Croft read a paper on some obser- 
vations in diffraction, and exhibited a large number of photo-. 
graphs of diffraction figures obtained under different conditions. 
The first series exhibited, related to diffraction from parallel 
light (diffraction of Fraunhofer and Schwerd), and were obtained 
by placing ` various combiffations: of thin cirfular lines of 
light on a dark glass platg before the object-glass of a telescope 
focussed on a star. Spectral images o! the ster are formed by 
interference from the edges of the lines, thus givigg diffraction 
patterns whose form depends on the shape of the aperture em- . 
ployed. The next series illustrated in shadow 


iffra cheney! 
(Fresnel’s diffraction), and were “produced by condensing __ 
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_ the hole and a microscope eyepiece. 
‘ pigce the camerg used for -ph®ographing the pheno- 
‘mena was placed. Permanent records of remarkably good 


_ the distinction between internal and external bands, 
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light on a, minute pinhole, and placing the object ‘begween 
Beyond the eye- 


diffraction figures wer® obtained in this way, both of the 
combinations of circles above mentioned andeof qarious other 
objects and geometrical forms. After showing geometrically 
that diffraction: bands from narrow obstacles and openings were 
wider than those from bréader ont, éhe author explained the con- 
ditions necessary for making the bands visible, and pointed out 
Promi- 
nent amongst the photographs wert several showing ‘‘ Arago’s 
white spot” at the middle of a shadow, and, in particular, this 
well-kgiown phenomenon was shown 4s produced by so large an 
object as a threepenny-piece. Speaking ‘of diffraction in a 
microscope,*the author said little doubt need exist as to whether 
an image represented the real object or a diffraction modification 
thereof, for the latter were usually of a more misty and compli- 
cated character. Departtng somewhat from the subject of 
diffraction, an excellent photograph of conically refracted 
pencils was shown, consisting of circular lines of light produced 
by passing light from pinholes through a crystal of arragonite. 
Dr. Johnstone Stoney thought the obtaining of permanent 
records of diffraction phenomena of great importance, and was 
particularly interested in the’ photograph showing conical 
refraction. Prof. S. P. Thompson@said he had never seen dif- 
fraction effects exhibited to an audience so well before. He 
had noticed that in several of the photographs Arago’s spot was 
unintentionally showg to perfection in the shadow of dust par- 
ticles. TheePresident greatly appreciated the fact that the 
conical refraction photograph had been exhihited for the first 
time before the Physical Society.—A note on anew photo- 
metric method and a photometer for same, was read by Mr. J. 
B. Spurge. The method consists in using two diffusing screens 
(illuminated respectively by the lights to be compared) as second- 
ary sources, and adjusting to equality the luminosity of equi- 
distant internal surfaces by varying the apertures through which 
tae light passes from the screens to those surfaces. By reducing 
the sizes of the apertures the author has been enabled to compare 
lights of different colour, for when of sufficiently feeble intensity 
coloured lights are indistinguishable from white or grey. The 
Photometer is made up of two tubes mounted at 45° to an axis, 
about which one of them is capable of rotating. When in the 
same horizontal plane, the axes of the tubes form the sides ofan 
isosceles right-angled triangle, at the middle of whose hypothe- 
nuse the light to be tested is placed; this” illuminates one of 
the screens, whilst the standard light shines on the other. 
These screens, used as secOndary sources, arg situated a short dis» 


‘tance away from the outer ends of the tubes, whilst the inner sur- 


facgs of the near ends of the tubes gre viewed by means of a mirror, 
By turning the movable tube abcut the inclined axis, and rotat- 
ing the source about aefertical axis, theilluminating effect of the 
source in any direction can be tested. Capt. Abney said the law of 
inverse squares was not true for weak lights, for the proportions in 
which the light from sources of equal intensity had to be reduced 
to appear white or grey depended greatly on the colour; being 
much greater for violet than for red. Only for the yellow-green 
rays was the ordinagy law of illumination true when the intensi- 
ties were feeble. Mr. Blakesley, Prof. S. P. Thompson, and 
the Président also took part in the discussion. 


Geological Society, January 24.—W. H. Hudleston, 
F.R.S., President, in the chair.—The ossiferous fissures in the 
valley. of the Shode,, near Ighthatn, Kent, by W. J. Lewis 
Abbott. ` The fissures occur in a promontory of Kentish Rag 
between two tributaries of the Shode. There are four fissures 
in this promontory, striking at right angles to the valley. Details 
of the physiograghy of the area in which the fissures occur are 
given inthe paper. Three of the fissures have obviously been 
in contact with the surface, and from these the bones appear to 
have been dissolved out, The fourth does not reach the top of 
the Rag, and furtheris sealed by an arragonite-lined chamber with 
stalactitic floor and ceiling. This fissure is from 2 to 6 feet wide 
and about 80 feet deep, and is filled with a heterogeneous col- 
lection. such as constitutes the flotsam and jetsam of streams, 
along with materials derived from the rock in which the fisswres 
occur, Several thousand bones were fownd, also twelve species 
of aquatic and lan@ shells, an entomostracan, Chara and other 
vegetabde remains have been procured. The author gave reasons 

r concluding that the G@ssuaes have never been reopened since 
they were fi@Ciowd by the materials introduced into them by 
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the river, and that all the contained pessils belong to one and 
the same geological period. @fle pointed to the discovery’ of 


species not before found in Pleistocene beds as only a repetition ° 


of what has occurred ip other sections he had worked, and 


ramarked also that the increase of “species was corroborative of ° 


Psuggestion of Mr. C.. Reid that the more we discover of the 
smaller creatures of this and the preceding age, the more they 
approximate to those of our own times. Even if wegwere to 
exclude from the lists all the species not previously found fossil 
elsewhere, we sti have an extensive assemblage of the older 
Pleistocene forms, which must have lived during the filling of 
the fissures, and this therefore fixes the filling operation as having 
occurred in Pleistocene times.——-The vertebrate fauna collected 
byeMr. Lewis Abbott from the fissure near Ightham, Kent, by 
E. T. Newton, F.R.S. The vertebrate remains collected by 
Mr. Lewis Abbof& have been passed in review by Mr. Newton, 
and as far as possible specifically identified: they represent 
mammals, birds, reptiles, and amphibians ; but no fishes have 
been found. In all, 48 different forms have been recognised ; 
3 or perhaps 4 are extinct; rr fre extinct in Britain, but are 
still living elsewhere ; 21 are living in Britain, but are known to 
be Pleistocene or fore@t-bed forms ; and 12 are species now 
living in®Britain which have not hitherto been recognised in 
Pleistocene or older deposits. Among the more important 
species found in this fissure, but extinct in Britain, may be 
noticed, besides Hlephas primigenius, Rhinoceros awtiquitatis, 
and Hyena, the Ursus arctos, Canis lagopus, Myodes torquatus, 
Myodes lemmus, Microtus gregalis, M. ratticeps, Lagomys 
pusillus, Spermophilus, and Cervus tarandus, The name of 
Mustela robusta was proposed for some limb-bones int&mediate 
between the polecat and marten, and the remains of an extremely 
small weasel are noticed as a variety of Mustela vuigaris. 
Although the large number of living species gives a recent 
aspect to this series of remains, the evidence, it is believed, 
points rather to their being all of Pleistocene age, and most 
nearly allied to the fauna of British caves, In the course 
of some remarks upon the paper, Mr. Topley compared the 
fissures filled with loam and gravel, and containing mammalian 
bones and land-shells, of the Maidstone district with the inferest- 
ing example described, and explained that those of the Maid- 


stone Rag country were connected *with overlying deposits of . 


drift, the material now filling the fissures having been let down 
into the rock by solution of the limestone along joints and 
cracks, Sir Henry Howorth and Dr. Henry Hicks also spoke, 
and Mr. E. T. Newton briefly replied. “a 
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Academy ot Sciences, January 29.-M. bœwy in the 


chair.—-An account of the work of A. Scacchi, by M. Des 
Cloizeaux.—lIntegration of the equation of sound for an in- 
definite fluid in one, two, or three dimensions, wherf there are 
different resistances to the movement ; physical consequénces of 
this integration, by M, J. Boussinesq.—On the propagation of 
an electric current in a particular case, by M. A. Potier.— 
Anomalies in the force of gravity observed on the North 
American Continent, by M. Defforges. The value of g 
for a number of stations between Washington and San Fran- 
cisco is as follows :—Washington 980°167, Montreal 980°729, 
Chicago 980°345, Denver 979'684, Salt Lake City 979°816, 
Mt. Hamilton 979°633, and San Francisco 980016. These 
values, Teduced to sea-level and compared with the theoretical 
values calculated {rom Clairaut’s law, show regular anomalies 
which are compared with anomalies exhibited by oceanic 
islands.—-Theory of the elasticity of metals, by M. Felix Lēcas. 
—On the new measurement of the area of France, by General 
Derrécagaix. A planimeter measurement, calculated on the 
assumption that the figure of the earth is a true ellipsoid of 
revolution. Supplementary remarks were made by M. E. 
Levasseur.—On the rapid summation of certain slightly con- 
vergent series (alternate haffnonic series), by M. A. Janet.— 
On a common propert# of three particular classes of rectilinear 


congruences, by M. Alphonse Demoulin.—Joule’s and Mar- @ 


riotte’s laws in connection with misting gases, by M. pules 
Andrade. The author shows that these laws are true for real 
gases within about the samelimits ofaccuracy.—-An electric alarm 
thermometer for laboratory ovens, by M. P&rillé. Connection 
of an electric circuit is made when the mercury,in the thermo- 
meter reaches a detesmined point on the scale by means of a 
platinum wire which is attached to a small gron tube (sliding 
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along a fixed wire), of which the position can beregulated bya o 
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magnet attached to the ‘s@pporting frame.—On synthesised 
borneols, by MM.: G. Bouchard&t and J. Lafont.—Thermal 
Constants of some polyatomic bases, by MM. Albert Colson 
and Georges: Darzens, Foy ethylene-giamine’ the observed 


valyes were :—Specific heat 0°84 between 12° and 45°; heat of 


solution +7°6 cal. for r mol, in 4 litres of water at 15°; heat 
of neutralisation .+ 23°54 cal. (1 mol. normal salt in 5 litres of 
water); hgat of solution of the normal chloride —7'55 cal. for 
I mol, in 4 litres of -water. - For quinine, observations gave :-— 
Heat of solution for 1 mol. of Q.SO,H,.6H,@ dissolved in 12 
litres of water coptaining 1 mol. H,»SO,=-—6°7 cal.; , heat 
of neutralisation +15°5 cal. for freshly precipitated quinine.— 
On the adaptation of the alcoholic ferment to the conditions of 
living in media containing hydrofluoric acid, by M. E. Sorel 
The lactic acid ferment is destroyed by the addition to the mash 
of a small quantity of hydrofluoric acid, and the’yield of alcohol 
correspondingly increased. fBy cultivation in presence of 
increasing quantities of hydrofluoric acid the resisting properties 
of the alcoholic ferment may „be considerably increased.—On 
the relation of the palisade tissffe’ of leaves to transpiration, by 
M. Pierre Lesage. . The palisade tissue appears to function as 
a means of protecting the leaves from eMessive transpiration. 
~~-Main lines indicating directions of folds and contortions in 
the geology of France, by M. Marcel Bertrand.—On the com- 
position of some calcareous marls, by M. H. le Chatelier.—On 
the forms of@platinum in its bed rock, from the Ural district, by 
M. A. Inostranzeff.—_On the age of the: human skeleton dis- 
covered in the eruptive formation of Gravenoire (Puy-de-Dôme), 
by MM. Terl Girod and Paul Gautier, 


BERLIN. 


Physical Society, Dec. 15, 1893.— Prof. du Bois Reymond, 
President,. in the chair.—Dr, A. du. Bois .Reymond spoke on 
Lilienthal’s experiments on flying. As a starting-point he had 
chosen the study of the flight of birds, which may be divided 
into three distinct kinds—flapping, steering, and soaring. Of 
these the one demanding least expenditure of energy is soaring, 
and infestigatiopn showed that under certain conditions flight is 
possible if the wind possesses a vertical. component. Experi- 
ments showed that surfaces dàn acquire a horizontal motion by 
the action of the wind only, when their curvature bears a certain 
relation: to their superficies, and that this relation corresponds 
exactly to that which is observed in the wings of birds, , Dr. 
Lilientpal’s flying machine consists of a correctly curved surface 
whose area is 14 square metres, made by stretching linen overa 

light wooden frame, and having a weight of about 20 kilos. . In 
apparatus is héld in fosition by the person’s arms. On running 
rapidly down a gentle slope of a hill against the wind, the latter 
soon acquires a vertical component, which then carries the flying 
apparatus and propels it in a direction against the wind. The 
speaker had seen Dr, Lilienthal sail over a space of about 120 
metres, at an altitude of some 30 metres, in a minute; with a 
favourable wind it was possible to cover some 200 to 500 metres, 
and Dr, du Bois Reymond had himself taken leaps through the 
air of-.20 to 30 metres under similar conditions. He was of 
opinion that by practice far better results may, be obtained as 
regards soaring, and that then, by combining steering with soar- 
ing, it will be possible to fly even when the wind is unfavourable. 
Jt appears that the three essentials for the solution of 
the problem of flight are (1) correct utjisation of the 
wind; (2) the correct shape of the supporting surfaces, 
and (3) correct handling of the apparatus.—Herr Haensch 
explaihed three different models of Nicol prisms, of which 


Glans’ showed itself to be best as regards construction and 


efficiency, _ ° 


m © : 

‘January 5.—Prof. Kundt President, in the chair.—Dr. Lum- 
mer gave a detailed account of the experiments he had made, 
before his journey to Ghicago, on Sieme ‘s and on Violle’s unit 

«pf light. Both of these must be rejected as standard-units in 
cases where the platinum is’ melted: in the blowpipe flame. 
Experiments made to. establ&h the: Viglle unit by means of an 
electric current showed that in this case there were variations 
of from 10 to 12 ger'cent., which made it unsuitable as an 
absolute standard of light. Hefner’s amylacetate lamp, which 
the speaker hal geen examining during the last- four years, 
gives a unit which varies ouly by some 3 ðr 4 per cent. as long 
as the necessary c@nditions are strictly observed and allowance 


‘@ is made for yarfing meteorological conditions which affect the 
+ 
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its centre is an aperture for the experimenter’s body, and the | 


s. d 
F EBRUARÝ 8, 1894 


id ; „e par 
lamp. elt appears, theréfore, that a really reliable unit of Jight 
has still to be found, 

January 19.—Prof. Kurftit, “President, in éhe chair.e-Proé 
Hale, of Ghicago, exhibited and explained his lantern-slides of 
solar photographs.—Prof. Neesen communicated on behalf of 
Herr van Aub@l, df Brussels, the latter’s method’ of silvering 
aluminium. It consists in cleaning the plate of aluminium — 
with benzol, then dipping it igto a solution of sulphate of 
copper until a thin film of coftpét is form@d on its surface. At 
this stage a layer of silver is deposited electrolytically on the 
plate. Prof. Neesen had fqund that the layer of silver thus 
formed does not adhere very firmly to the aluminium. 





BOOKS, PAMPHLETS, and SERIALS REGEIVED. 


Booxs.—A Students’ ‘Text-Book of Botany: Dr. S. H. Vines, first half 
(Sonnenschein).— Johnston's Elements of Agricultural Chemistry, revised by 
©. M. Aikman, ryth edition (Blackwood).—Gptical Experiments, revised 
and arranged after the directions of Dr. H. Zwick (Newmann).—-The In- 
ventions. Researches, and Writings of Nikola Tesla: T. C. Martin (New 
York, Electrical Engineer Office) —Electricity in the Service of Man: Dr. 
R. Wormell, revised ang enlarged by Dr. R. M. Walmsley (Cassell). =A 
Text-beok of Euclid’s Elements: H. S. Hall and FE. H. Stevens, Books 
2 and 3 (Macmillan).—Pain, Pleasure, and. Aisthetics: H. R. Mar- 
shall (Macmillan).—Primer of Philesophy : Dr. P. Carus’ (Chicago, 
Open Court Publishing Co.).—The Religion of Science: Dr. P. Carus, extra 
edition (Chicago, Open Court Pulgishing Co.).—Investigations on Micro- 
scopic F rms'and on Protoplasm: Prof. O. Bütschli, translated by E. A. 
Minchin (Black).—Congrés Internationaux d’ Anthropologie et d'Archéologie 
préhistorique et de Zoologie à Moscou, Matériaux, Deux Partie (Moscou). 
Two Great Scotsmen the Brothers William and Jghn Hunter: Dr. G. R. 
Mather (Glasgow, J. Maclehose). ar, 


Pampeuters.— Report of J. P. Lang'ey, Secretary of the Smithsonian In- 
stitution, for the year ending June 30, 1893 (Washington),—Seventh Annual 
Report of the Liverpool Marine Biclogicil Committee and „their Biological 
Station at Port Erin : Prof. Herdman (Liverpool, Dobb).—Uber: ein Inter- 
ferenzrefractometer: L. Mach (Wien),—Physical Constants’ of Thallium : 
W. H. Steele (Melbourne).—A New _Uhermoelectric Phenomenon: W. H. 
Steele (Melbourne). —On the Conductivity of a Solution of Copper Sulphate : 
W. H. Steele (Melb:urne).—Sulle Pertirbazioni Magnetiche dell’ Agosto 
1893, &c.: Dr. L. Palazzo (Roma). f 


SERIALS. —Bulletin de l’Académie Royale des Sciences de Belggua 
63° Année, No. rz (Bruxelles).—Dictionary of Political Economy, sixth 
part (Macmillan). Navural Science, February (Macmillan).—Botanical 

Gazette, January (Madison, Wis ). Proceedings of the Society for Psychical 
Research, ‘January (K. Paul).—L’Anthropologie, Tome iv: No. 5 (Paris, 
Masson).—Geological Magazine, february (K. Paul),—Quarterly,Journal of? 
the Geological society, Vol. l. part r, No. 197 (Longmans).—Bulletin of the 
New York Mathematical Society, Janu&ry (New York, Macmillan).— 

American Naturalist, January (Philadelphia). : 





° CONTENTS. PAGE 
A Critic Criticised. By Dr. Alfred R. Wallace, 
F.R.S... ges 
Dynamos and Transformers. 
Golf, By W. Rutherford. .....4.+..., 
Our Book Shelf :— | 
Webb: ‘Celestial Objects for Common Telescopes ” 339 ` 
e Loney: “ Plane Trigonometry” . s es ss 6 + +2339. 
Letters to the Editor :— 
Music, Rhythm, and Muscle. — Prof. °T. Clifford 


E ee a er res 
By P.A. M. es o + 337. 


ae 338 


340 


‘Allbutt, M.D. Ju Genes Soe De ee. 
The Cloudy Cofdensation of Steam. -John Aitken, 
F.R.S. E E E E T o a ee 340 
The Os Pedis in 'Ungulates.—Prof. A. E. Mettam 34I 
A Brilliant Meteor. — DÈ M. F. O’Reilly... . ... 34I 
The Vatican Observatory. (Jilustrated.) By R. A. i 
Gregory . 6.6 6 ee estores ew ee ee J345 
Notes’ 2. oS 4 be Se ee Eh Doe eae ee 4S 
Our Astronomical Column :—- , -* a 
Eclipse Meteorology . . . s p + 6 2 + + s ee 349 
A Remarkable Cometary Collision . . . e... - 349 
© Mira Ceti a ue ee ew ee we ww ow e e 349 
Proper. Motions of Stars . . a sea esoe s. ee 349 
The System of Algol: . 6 6 6 6 «© 6 6 ee wre ws 349 
The Institution of Mechanical Engineers, .. . 350 
Ontthe Motion of Bubbles in Tubes.. .... .. 351 
Science in the Magazines. ..... ses o es + 352 
University and Educational Intelligence œ. .... 352 


Societies and Academies. (li/ustragd.) «e. oa 
Books, Pamphlets, and Serials Receivef™™™. . . 


35 
350 


t 
i è 


° 


(® 


s - 
ro; 
3 t 
>. ¢ 2 
THURSDAY, FEBRUARY*15, 1894 








RECENT RESBARCHES IN ELECTRICITY 
AND) MAGNETISM. N 


Notes on Recent Researches gn Electricity and Magnetism, 
intended as a sequel to Soot Clerk Maxwell’s Treatise 
on Electricity and Magnetism. By J. J. Thomson, 
M.A., F.R.S., &c., Professo of Experimental Physics 
in’ the University of Cambrjdge. (Oxford : at’the 
Cfarendon Press, 1893.) ° 


HE supplementary volume to Maxwell’s “Electricity” 
which it was announced the present occupant of 
Maxwell’s chair in thg University of Cambridge had in 
preparation, was looked forward to with keen interest by 
all electricians. It was sure, of course, to be a work of 
great scientific importance ; but it was @waited with all the 
more impatience because certain promises and allusions 
in the new edition of Maxwell’s treatise, lately published 
under Prof. Thomson’s editor$hip, had led to pleasant an- 
ticipations that the supplement would be more or less of 
a commentary on, the treatise, and would deal with some 
of the outstanding difficulties of Maxwell’s electromag- 
netic theory. One promise in particular, made in the 
notes on the Electricity, we looked forward to 
seeing fulfilled in the supplementary volume, that of 
further discussion of the Maxwellian stress in the electro- 
magneticfield. Itis just here that the greatest difficul- 
wieseof Maxwell’s theory present themselves to some at 
least, and that a commentary such as the author could 
have written would have been particularly valuable. 
‘Any little disappointment which may be felt at first as 
to the conténts of the volume vanishes when their solid 


. scientific value becomes apparent, and it is felt that 


perhaps the author has done the right thing after all by 
preferring to give a full account of the great work which 
has been done in redent years, in confirming and. verify- 
ing Maxwell’s theory, and in answering the questions it 
Was suggested. [ r 
The book openæ'with an account of Prof. J. J. Thom- 
son’s method of regarding electric and magnetic pheno- 
mena as produced by the motion of Faraday tubes of 
electric force. This method is fully explained, and ap- 
plied to the discussion of various physical phenomena, 
such as electrolsis, the action of a galvanic cell, and so 
forth. These show, perhaps, to the best advantage the 
power of the method, which certainly enables a mental 
image of what goes on in such cases to be more easily 
and clearly formed. i 
These tubes, according to Faraday’s idea, start from 
positive and end on negative electricity, and the positive 
and negative, electricities at the extremities of a tube, 
being merely the two aspects or surface manifestations 


_ of the state of strain existing in the medium, within the 


tube, are complementary and equal. 
‘According to Prof. Thomson’s specification, a tube is 
either closed or terminated by atoms. When.it has a 


` length of the same order of magnitude as the distance 


between two atoms in a moleeule, the atoms are in 
chemical combination ; when the length is of a higher 


S ordér of magnitude thg atoms are chemically free. 
1 


g 
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These tubes move through the field when „electrical 


changes take place, and by their motion preguce maghetic . 


force, which is proportiqnal t@ the velocity of the stube 
moving at the point considered, and at right angles #0 
the plane defined by the tube gnd the direction of motion. 


“When a tube as a whole reaches a conductor, it shrinks 


to molecular dimehsions. e 
To account for a steady magnetic field, whigh occurs 
without dielectric polarisation, and therefore apparently 
without the’préSence of tubes in the field at all, it is sup- 
posed that there are passing through a$iven small area 
just as many positive as there are of negative tubes, 
(that is, there is a distribution of oppositely directed tubes 
throughout the field, such that there is nowhere any pre- 
ponderance of one kind over the other), but that these 
two sets of tubes are moving with equal velocities in 


-opposite directions, so thae the magnetic forces which 


they produce reinforce one another. 

A qyantity whic the author calls the polarisation of 
the medium is defined, for any given direction at a given 
point, by the excess of the number- per unit of area of 
positive over negative tubes passing throwgh a small 
plane surface drawn through the point at right angles to 
the given direction. When the dielectric is not air, the 
unit area is supposed taken in a narrow crevass€ cut in the 
medium with its walls at right angles to the given direc- 
tion. Thus the dielectric polarisation is exactly analogous 
to the magnetic induction in the magnetic field as ordin- 
arily defined. 

The momentum of the tubes per unit volume of the 
fieldat any point is a directed quantity which is normal 
to the plane defined by the magnetic indwction ‘and the 
polarisation, and its componegts are proportional to the 
rates of transference of energy, according to Poynting’s 
theory, in the directions of the axes across unit area held 
at right angles to each of them. 

When the electric intensity of the field is due solely to 
the motion of the tubes, theyemove at right angles to 
their own directions with the velocity of light. : 

This theory gives a clear idea of why both polarisa- 
tion and conduction currents and the motion of charged 
bodies produce magnetic effects. Everything ds due to 
the motion of Faraday tubes, and in all three cases the 
Faraday tubes are moved through the field. 

It is questionable whether this theory will ever suc- 
cessfully compete in electromagnetic discussions with ° 


the reciprocal method, that of the motion of tubes of e 


magnetic force. Both were given by Faraday, who 
speaks most unmistakably in his “ Experimental Re- 
searches,” inthe language of the modern theory of the 
induction of currents by the motion of tubes of magnetic 
induction across conductors situated in theefiel® It is 
well to have both, and their use will serve to emphasise 
What is of very great impoytance, the reciprocal cha-. 
racter exhibited very strikingly in the modification of 
Maxwell’s electromagngtic equations, given by Heaviside 


and Hertz, of the*elations between the electric and the ° 


magnetic forces. i 

After these preliminary discussions comes afi account of 
the phenomena accompanying the® passage of electricity’ 
through gases. This reviews and Coordinates to a con-® 


è z e 
siderable extent the experimental resgarthes of Crookes, * * 


Spottiswoode and Moulton, Hittorf, and others in this * 


aS. 


a field. This part of the work has a value @nhanced by 
the contributi$8ns made to our knowledge of this depart- 


*e mem of electrical scien® by ghe author himself, both as 


fegards the actual experimental facts and their. 
theoretical explanation. The actioa of a magnet upon 
diseharges in tubes or bulbs without  electrodese 


is peculiarly interesting. The discharge being oscil- 
latory ig such a case is separated into two distinct 
portions, consisting of the discharges in the two opposite 
directions, Thus a ring discharge in a foriZontal plane 
has one part raised, the other lowered by the action of 
a horizontal magnetic field. Further, as has been observed 
by the author, the discharge is rendered more difficult 
when it has to pass across the lines @f force of a 
magnetic field, while it is facilitated when it has to pass 
along the lines. 

- The explanation suggestetteby the author is ingenious. 
The gas breaks down along the line of maximum electro- 
motive intensity, and a discharge octurs which gives a 
supply of dissociated molecules, which readily convey 
subsequent discharges, The magnetic field, when at 
right angle to the line of discharge, acting on the mole- 
cules taking part in the discharge, removes them from 
the line of maximum -electromotive intensity, and thus 
the instalfility of electric strength which the discharge 
tends to set up is continually being annulled by the 
magnetic action. 

In the other case it is suggested that if branching of 


the discharge from the main line takes place, the dis- 


sociated molecules there formed will be brought into the 
line by the magnetic action, and would thus increase the 
‘facility*of the discharge, beyond that which would exist 
if there were no field. e 

This, as Prof. Fitzgerald has suggested, has an impor- 


tant bearing on the nature of the aurora, and probably 


explains the streamers which form so remarkable a 
feature@of auroral displays. These may be simply more 
than averagely bright discharges along the electrically 
‘weaker lines gf magnetic force in the rarefied air of the 
upper parts of the atmosphere. 

A chapter is next devoted to Conjugate Functions in 
their applications to the solution of electrical problems. 
e This method is very serviceable for the solution of prob- 
lems of electrical flow in two dimensions, but it can 
hardly be applied ina systenatic manner to the various 
° problems which present themselves. l 

The theory of functions of a complex variable has 
been greatly advanced since Maxwell wrote, and there is 
certainly much, as has been pointed out, more espesially 
by Klein, that has direct application to the solution of 
electrical problems. Prof. Thomson has therefore done 
well t8 include some of the general transformations of 
this theory, with their applications to such problems as 
the effect of the gap between the plate and guard-rintg 
in Lord Kelvin’s absolute electrometer or guard-ring con- 
‘denser, different arrangements af piles of plates, and the 
e like. This theory of the condenser he has himself made 
use of in his determination of v. 

It may be objected that Some of éhe problems solved 
by the indirect method employed in this chapter have no 
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ready to hand by which problem$ quit®unas@ailable by 
ordinaryemethods are discovered and’sofved; and who can 
tell when such problems may not become of great practical 
importance, in the preseht rapidly advaneing state*of tlee 
science ?* e 

We are takengnext to the subject of electrical waves 
and oscillations, which in some form or other is the 
theme discussed in the renguinder of the book. The 
problem of periodic disturbances is very fully treated 
in a large number of practically important cases. 
Throughout the analysis Nhe method of representing a 
simply periodic functiongin the form Me*+#4? where 


is ./-1 is adopfed. This tends greatly to condensa- 


tion, and the results are always interpretable st will by 
properly “ realising ” the solution. i ¢ 

First is taken the extremely important case of waves 
along a cylindrical wire surrounded by a coaxial coating 
of dielectric, outside which again is an infinitely extend- 
ing cylindrical cofductor ; and this is treated with special 
fulness. The solutions are expressed in terms of Bessel’s 
functions ; and this part of the book ought to lead to a 
more general Study of the*properties of such functions, 
and their applications to physical problems. They had 
their origin in a physical problem, and their importance 
to physicists has gone on increasing with t®e develop- 
ment of physical mathematics which has been brought 
about by the problems disclosed by scientific progress in 
recent times. 

The theoretical solution of the problem of waves 
along wires is mainly due to Lord Kelvin, Mr. 
Oliver Heaviside, and Prof. J. J. Thomson. hg 
solution given long ago by Lord Kelvin of the more 
limited problem which was then the practical one, appears 
as a particular case of the general solutions whigh these 
physicists have since obtained. | The conclusions they 


‘have reached are of the utmost interest in connection 


with telephony, andéeem likely to point the way to a more 
extended use of telephonic communication than has 
hitherto seemed pogsible. Lord KefVin’s early solution, it 
is not too much to say, gave for the first time light on 
the vexed question, of the cdnditions of success in sig- 
nalling through submarine cables and together with the 
marvellously delicate and simple instruments which he 
also invented, rendered signalling through such cables 
commercially possible. Even now the question of ocean 
telephony has come to the front, and if it succeeds (and 
who will venture to say its difficulties will not be over- 
come ?) it will be in great measure a result of the patient 
researches of men like Lord Kelvin, O. Heaviside, and 
the author of the work before us. 

The complex variable tfeatment is adhered to, and 
contributes greatly to brevity of expression. The treat- 
ment of the subject is very complete, and though it in- 
volves some rather complicated work segms very accu- 
rately printed. The author has apparently pressed for- 
ward from point to point, taking the path which presented 
itself at the time, and hence, to one coming after, it is 
possible to suggest some shortening and smoothing of 
the way. For example, the values of the electromotive 
and gmagnetic intensitie? are perhaps moře compactly 


investigated by first specialising the fundamental egua- 
tions for the case of symmetry round an axis, noting that 
the electromotive intensity reduces to two compoħents, 
+ o 
a \ 


e- very distinct practital application ; but there can be no 
e ° question of the valpe of such a discussion. It places within 
* the reach of students who are able to follow it processes 
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one P along the en and the other R at right aggles to 
the axis, in a plane through ghe axis and the point 
-considered, while the magnetic force H, say, has a 
‘single component perpendicular to the plane. Thus two 
differential equations,are got connectifig ¥, R, and H, 
from which (P having first been found from the differential 
equation involving Y along fe and H are found at once 
in the forms M@P/dr, NƏP/ðr where M and N are multi- 
pliers, and 7 is the radius dyawn from the axis to the 
point considered. 

It is to be noted also that the sign between the two 
groups of terms into which K,(«) is divided in (2), p. 263, 
‘should be the same as that before log x in the first group 
in brackets and that C should be taken with the same 
sign as log x, and Iĝg2 with the opposite sign. This 


' involves a correction likewise in the table of approxi- 


mate values of the functions given Jpwer down on the 
same page., Again, the same constant C, which kas the 


value 
I 
~e- ] ) " 
( 3- oga 


is called Gauss’s constant at p. 263, while the quantity 
ty =g? is galled Euler’s constant at p. 430. The estab- 
lished usage seems to be to call C Euler’s Constant from 
its discoverer, who gave its value (to sixteen places of 
decimals) in his Jzstitutiones Calculi Differentialts. 
The “throttling ° of.the current in wires subjected to 
rapidly alternating electromotive forces is fully considered 
{Om cable with inner and outer coaxial conductors, and 
fortwo flat strips in parallel planes with a stratum of 
insulating material between them. In this connection 
the author first introduces Mr. Oliver Heaviside’s word 
impedances Writing E for the external electromotive 


Lt 


` force, I for the total curfent, and R and L for the effective 


resistance and self-inductance, we have (p. 272) 


E= L2! 
aE = LHR 


R is called by Prof. Thomson the impedance. Accord- 


‘ing to Heaviside’s proposaf itis «R+ L? that should 


_ be called the impedance, where z = 2n/T, T being the 


period of the alternation. 

The manner in which the damping out of the vibration 
is,taken account of by the complex analysis is well 
worth remarking. The eating up of the energy and con- 
sequent tapering off of thg amplitude according to an 
exponential function of the distance from the starting end 
by the impinging of the oscillations in the dielectric on 
the conductors bounding it, and the lowering of speed of 
propagation of phase in the dielectric below the natural 
speed, that of light, all come out in the most beautiful 
manner. 

‘Mr. Heaviside’s careful synthetical explanations of 
such phenomena are well worth reading in this con- 
nection. ü 

The author next passes to his own most valuable 
investigations regarding the effect of subdivision of iron 
on the dissipation of energy in the iron of a transformer, 
to electrical oscillations on cylinders and on spheras, and 
‘other problems of the greatest interest to all students of 
the later dgvelopments of Maxwell’s great theory carried 
eae Hertz, nowyalag, to be continued entirely by other 

ands. 
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The concluding portion of thg book conSists of a most 
valuable account of the vork of Hertz, and form$ the 
most appropriate supplement to Maxwell's great work 


ethat could have b&en written. The idea of Faraday 


tubes is well appligd to picture the action of a Hert%ian 
resonator in its different positions relatively tò the 
vibrator in the experiments on direct radiation, and 
those on wavgs along wires. Not only is Hertz’s own 
work fully described and explained, but the vast amount 
of fine work that has been done at Dublin, Liverpool, 
gat Cambridge, and on the continent, is discussed, and 
much of it submitted to careful mathematical analysis. 

Space does*not permit of even a summary of the topics 
here treated, and we can only say that the re@der who 
wishes to know these things well, and who shrinks from the 
labour of digging them ou®Of Proceedings, Annalen, and 
Berichte, here, there, and everywhere, ought to read Prof. 
Thomeson’s work. Such a work is worthy not only of 
the author, but of the researches of the master and his 
great disciple who have passed away. A. GRAY. 

e e 


GREENAILD S ELLIPTIC FUNCTZONS. 


The Applications of Elliptic Functions. By Alfred 
George Greenhill, F.R.S., Professor of Mathematics 
in the Artillery College, Woolwich. (London: Mac- 
millan and Co., 1892.) 

[7 would be difficult to exaggerate the part which the 

study of elliptic functions has played in the pure 
mathematics of the present century. And this was to be 
expected ; for whether we regard natural science as the 
application of common sense to the material needs of 
life, or as the outcome of the need for expansion in the 
mental world, and whether we consider mathematics as 
that exact basis without which progress was mot per- 


manently possible, or esteem itẹto be those higher Alps— 


P Lad 
Where we can ever climh, and,ever 


To a finer air— 

in either case we must see that a development of integral 
calculus—a development which was competen? to fill so 
large a part of Legendre’s life, which suggested such? 
magnificent algebra as we find in Jacobi’s Fundamenta, 
which promised, too in Abels hands such generalisations 
as are not even yet brought to perfection, such a theory, 
surely, was well worthy of persevering pursuit. And if 
we attribute the present extent of the theory of curves 
and”of the theory of functions to the day when Riemann 
stood best mfin to the ideas of Cauchy and the sugges- 
tions of hydrodynamics, we must admit it was because his 
methods were employed upon the materials¢left hy Abel 
that such results have come. 

The importance of the present work lies in its recog- 
nition that the theory of ellipttc functions arose asa deve- 
lopment of integral caleulus, and as such may be expected 


` 


to supply a formation of the solution of many problems . 


of physics othérwise regarded as unfinished. | Prof, 
Greenhill is well kmown to be a man who has fot allowed 

his unwearied application to sucl? problems to destroy’: 
his sympathy with pure mathematical speculation; one 


the contrary, he has sought, by every means in his * 
power, to fill the difficult position, of apostle to the® 


Gentiles in this respect, by making as many of the results 
è a ` 
e : ° e ° 
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of analysis as are sus@pptible of application to physics, 
gasily intelligible to studenfs of that subject, The 
present book, addressed, we are told, to the trained mathe- 
fhatical. student, is stated’to be primarily a collection of 
problems (mostly i in dynamics and electric flow) whose 
solutions are expressible by elliptic functions ; and it is 
intended*that the properties of these functions should be 
suggested by, and developed simultaneeusly with, the 
problems in hand. Really, of course, it is much 
more. In fact, the student who works completely 
through the book will meet with a good many of 
the formule of common occurrence,in the ele- 
mentary part of the subject, and will, moreover, léarn 
to manipulate them for himself; and whether he be 
interested most in the motigg of tops, or the stability of 
ships, or the biquadratic form, he will probably be sur- 
prised at the amount of information condensed here. 

' The book opens with a consideration of the mdtion of 
the common pendulum. The fact that ‘in this motion 
the axgulay displacement depends uniquely upon thé 
time, suggests the inversion of the elliptic integral; the 
existence of a real period of the functions thus obtained, 
is suggesged by the periodic motion of the pendulum. 
The functions are then immediately used to express the 
solution of Euler’s equations for a body moving about a 
fixed point under no forces. Then follow seventy pages 
devoted to the expression of elliptic integrals in terms of 
the functions, in the course of which, beside a vast 
variety of examples collected from Legendre and else- 
where, are found a' consideration of Watts’ Governor, of 
the Elastica, of the Sumner lines on a Mercator chart, of 
the Catenoid, of quadrarttal oscillations, and of other 
things—the notation being sometimes Jacobian and some- 
times Weierstrassian. It is needless to say that hereis a 
mine of wealth for the examiner. 
iv., when we are a third of the way through the book, 
that the addition theorem of the functions becomes 
necessary. tnd while this is proved by a pendulum 
view of Jacobi’s two-circle method, space is found fora 
thorough examination of Legendre’s method and a de- 
tailed account of the porism of thein- and circum-scribed 
"polygon for two circles, the diagrams being of the most 
painstaking character. Then follow sixty pages which 


e will be perhaps the least interesting of the book—at least 


to the students for whom Prof. Greenhill writes—devoted 
to an algebraic exposition of the addition theorems for 
the three kinds of integrals. They contain an examina- 
tion of the theorems of Fagnano and Graves for the 
ellipse and hyperbola. They are followed by an account 
of the gortuous elastica, succeeded by a resumption of 
the motion of a body about a fixed point under no forces, 
wherein the author introduces a very full account of the 
herpolhode. In the hundred pages remaining, the book 
may be said to be drawing to a conclusion, the double 
periodicity is considesed, CartesPan oyals being intro- 


e duced in connection with the expression of functions of 


# purely imaginary argum@nt; a chapter i is devoted to 
the factor expressions of the functions, here suggested 
by hydrodynamical gonsiderhtions ; and the last chapter 


oe isa summarye of the earlier part of the theory of trans- 


formation, characterised, however, like the rest of the 
book, by the armor particularity, numerical and other- 
Wise, ` r ` 

° 


J 


, concise conversational style; 


It is only in chapter - 


° g 
This summary will show to some extent the scope of 
the work. It is essentially a students book, written inga 
but gvhether the student 
have more sympathy with physical or pure mathematics, 
he cannot fafl to find much that ig new to him, and be 


surprised at the detail with which itis given ; and the air . 


of practical reality which dtvades ® évery page, and the 


skill and originality with which the results are obtained, 


will atone for the tentatWe nature of many of the de- 
monstrations. 


Ree fs? elias ti ; 
It is, in fact, in this regard that the reader may betost 


unfair to the author. It is no part of his plan to develop. 
any demonstration beyond the nearest point at which it: 
suggests the formula required, or to use any more general 
method of enquiry than is absolutely necessary, or to re- 


gard the subject in any other way than as a collection of. 


formule. To forget this is to wish for many things to be 
differ€ntly stated—is, indeed, to wish for a quite different 
book. A few instances will suffice. The author frequently 
makes the remark that the present state of the theory is. 
due to Abel’s brilliant idea in inverting the elliptic ihtegral 
of the first kind. One fears that the reader may enquire 
whether the inverse function is a one-valued gunction of 
its argument for all the values of the latter, or may forget 


that the expansion of p. 202 is not valid for all values of .. 


the quantities involved. He may even wish to invert the 
integral of the second kind, notwithstanding that it is. 
here expressed in terms of the integral of the first kind. 


Or, again, the statement on p. 266, that @ and y “ saisfy | 


the conditions required of the potential and stream ffic- 
tions,” may lead to misconception, for it is not sufficient 
that be infinite at A and C; it must be infinite in the 


neighbourhood of A like a multiple of the logarithm of `- 


the distance from A. And in the Same way, on p. 281, in 
attempting to realise how a “uniform streaming motion 
parallel to the vector zæ” is consistent with the motion in 
the strips which is represented byethe other factors, we 


. _@ f Ea 
are liable to desire a proof that functions whose equality is . 


not identical, but, as here, the result of proceeding ‘to & 
limit, necessarily represent the same fluid motion. The 


fact is that the two functions considered here are not - 


equal forg=0o ,wheresinezhas a most essential singularity. 
Or, again, we may wish that the signs had received more 
a@tention ; as, for instance, on p. 24, or throughut 
chapter ii., and in many other places. And this the more 
that Jacobi himself is known*to have printed a mistaken 
sign (for cz (K+iK 4). And this wish is not allayed by 
the fact that in the reservation of these difficulties, made 
on page 45, poles and braneh points are mentioned to- 
gether, as if similar singularities. While, lastly, if we 
forget the object of the book, we shall most devoutly wish 
a better recognition of the fact that the Jacobian 


functions and the Weierstrassian functions are not the. 


fundamental fact of the theory. Underlying both is the 


same algeBraic irrationality, now expressed by a binodal . 


quartic, and now by a cubic curve—from either of which 
both these functions and many others can be con- 
structed, the distinguishing mark being onlyethe number 
and position of the poles. One does wish indéed that. 
Prof. Greenhill had found occasion to state somewhere : 
that the algebraic method he adopts througho@t, fascmat- 
ing as it certainly is, is also, in thé strit sgpac.employed 


by him, of only antiquarian interest, in view of the de- 


Ta 


scriptive methodę that are available. It is, moreover, 
essentially incompetent, and therefore unsatisfactogy. 
abut jf we pass over such considerations as these, funda- 
mental as they are from some points of view, recognising 
that in practical life We often count it a saving of time to 
exhaust the logical consequences of a belief before pain- 
fully verifying the grounds of that belief and recognising 
that in a new subject it is Rlways the most elementary 
method that furnishes the easiest introduction, we shall 


` find very much for which to value the book before us— 


beside the excellent diagrams, index, printing, &c. 

Note 1.—The result of carryifig out, in detail the work 
mentioned at the end of § 194 seems worth introducing 
into a new edition. The result is partly given in Math. 
Tripos. Part II. 1892. It seems a pity, too, that the 
expressions for the*Jacobian Z(z) in terms of the 
Weierstrassian ¢(z) are not given. 

‘Vote 2.—The example 15, p. 351 (hough taken from 
Math. Tripos, Part II.), is wrong. The result shoeld be 


a — Mo = 
37 > Lle + Ka + x 3) ¢ = 3 
I+ m Mt — Vo 








(ty + Xa + +) 
+ 


where y=my+ci is the final position of the line. 
Note 3. Fae sane 2 (i.), p. 140, is misprinted. 
H. F. BAKER. 


THE DISPERSAL OF SHELLS. 


The Dispersal of Shells : an Inguiry into the Means 
of Dispersal possessed by Fresh-water and. Land 
. Mollusca. By Harry Wallis Kew, F.Z.S. With a 
* Preface by Alfred Russel Wallace, LL.D., F.R.S. 
. With Illustrations. Pp. xi. 291. Internationa] Scientific 
' Series, Vol. Ixxv. 8vo. (London: Kegan Paul, Trench, 
Triibfier and Co., 1893.) 
is strange that we*have had to wait so long for a 
manual on dispersal. Many books have been 
written on the geographical distribution of animals and 
plants; and islands and even continents have been raised 
or lowered to account for the strange anomalies. Yet 
c@mparatively little attentian has been paid to a study 
that must be undertaken before we are qualified to ex- 
press an opinion on geographical distribution. Darwin and 
Lyell, however, thoroughly recognised the importance of 
the subject, and the former made many experiments on 
the*vitality of seeds under trying circumstances—such a% 
being immersedsin sea-water, or eaten by birds. Direct 
observation of the specie# in transit, under natural 
conditions, has been less attended to? except in the case 
of flying animals and of certain plants. The cause of 
this neglect is easy to understand: dispersal, in the 
groups that are not specially modified to assist the 
process, .is mainly the result of the accumulation of rare 
accidents, such as would only occasionally be noticed by 
some naturalist engaged in quite different observations. 
It is useless to go into the field on purpose to watch the 
dispersal of snails; the entomologist, ornshologist, 
fisherman, or sportsman may once in a season obtain a 
direct observation, and it is to such observers that we 
must principally trust. . e 
In certain respects the land and fresh-water molfisca 
are peculiarlyevaluable for the Study of geographical 
distributione they are essentially sedentary animals; 
some of | them can oat, but scarcely any except 
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Dreissena have an active free-swimming larval stgge. 
Few of the species gre specialis sod for dispersal ; though 
we do not think that there@s such a complete absenct of 
specialisation as would at first appear. The study of 
ge dispersal of tht mollus@ becomes, under these 
“circumstances, of great importance to the naturalist ; for 
if snails or their eggs can cross rivers and straits, {it is 
probable that other sedentary groups can do soalso. ' 
The systgm gn which Mr. Kew has worked is to collect 
all the facts relating to the dispersal of land and fresh- 
water mollusca, giving the authority for “each statement. 
Jie has thus gathered into one small volume an enormous 


amount of information, much of which will be quite new 


to naturalists. * Beginning with the fresh-water shells, he 
treats first of the anomalies in their local distr®bution, 
such as their occurrence in perfectly isolated ponds. 
Then follow chapters dealfng with the. means of dis- 
persal; and it is sugprising how varied these are. Not 
only ame the animals transported down stream on various 
floating objects, but the author can quote an actual 
instance in which a number of fresh-water mallusca 
(Anodon) were carried by a whirlwind and f€ll with the 
rain. Another interesting case of transportation over 
dry land is that mentioned by Canon Tristram, who 
found the eggs of some mollusc, probably Succinea 
attached to the foot of a passing mallard shot by him in 
the Sahara, a hundred miles from water. A few instances 
are noted in which birds on the wing have been shot 
with bivalves adhering to their toes ; but there seems to 
be no recorded case of the occurrence of molluscs or 
their eggs in the bits of water-weed that so often catch 
on the feet of aquatic birds. It is probable that this 


means of transport is commott; but being less striking . 


than the other modes, it has not yet been observed. 
Insects also lend their aid, and a water-beetle (Dytiscus 
marginals) has twice been captured on the wing with 
Spherium attached to its legs; another specimen 


was caught with Azcylus attached to its wing-case.. 


Various other aquatic insects have eoftew been found 
with mollusca attached to them, though they were not 
actually caught on the wing. ° 

As regards the land-shells, there is a singulat dearth 
of direct evidence. Mr. Kew is able to mention various 
ways in which they zay have been transported ; but the 
only cases in which the process has actually been ob- 
served were some live Helix caferata found in a wood- 
pigeon three days after it had been shot, and an opercu- 
lated land snail which had caught the foot of a bumble- 
bee, “and was , being dragged along. We cannot help 
thinking, however, that the dispersal of Jand-shells is a 
much rarer process than the carrying of fresh-water 
species. An isolated dew-pond after an existence of 
ten years will generally yield several species of fresh- 
water mollusca, and a medtzwal fish-pond has, quite a 
large fauna. A church or castle built of limestone, 
but surrounded by nontvalcareous, desert, is, for a large 
group of land ale: the equivalent of an isolated pond_; 


but it is only on very old buildjngs that one finds colonies g 


of the special limest8ne species. We have néver come 
across an isolated colony of this sdrt on a building less 


than a hundred years old, and have never noticed more ' 


than two or threg species on a single rin under such 
circumstances. > 


°. of shells by human agefiey, 
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Tife rest of Wr. Kew’ book is devoted to the dispersal 
apd to 2 discussion of the 
claims of certain species to be considered native in Britain. 
This partis very good, and, like the rest of the book, is com- 
menglably free from bias, though we do not always agree 
with the author’s conclusions. Mr. Kew4n a future edition 
should add a counterbalancing chapter on human. agency 
as preventing the dispersal of snails. We cannot help 
thinking that the making of fences and the extermination 
of the larger manfinals in Britain has largely stopped the 
transportation of land-shells. Any one who has noticed 


the masses of earth that adhere to the flanks of an ox® 


that has slept in a damp meadow, must realjse that in the 
days of the shaggy-haired mammoth, bison, Irish elk, and 
wolf, dispersal both of animals and plants may have been 
far more rapid than at presenta, Lyell has pointed out that 
seeds may often be carried long distances by a hunted 
animal, and the same reasoning applies to any small 
mollusca or their eggs that may be entangled in thé long 
hair. Even the coarsely masticated grass in the paunch 
of a detr orbison torn to pieces by the wolves might 
contain living snails, for many of the dry-soil species 
habitually cling in great profusion to grass stems. 
Migrating énimals, especially the bison, may have greatly 
assisted in the carrying of both land and fresh-water shells 
for long distances. 

We must congratulate the author on the publication of 
this excellent manual. It will undoubtedly lead to the 
accumulation of numerous observations, and we hope 
soon to welcome a new edition, in which more of the 
suggested modes of dispersal may be confirmed by 
actually obseryed cases. We hope also that the publishers 
will see their way to the inclusion in the International 
Scientific Series of volumes on the dispersal of other 


groups, for the transportation of species from country to 


country ¿is certainly a subject that should be fully dealt 
with in a series claiming to be international. 


. CLEMENT REID. 
6 * 





°- OUR BOOK SHELF. 


e 
gre Wilder Quarter-Century Book. A Collection of 
Original Papers, dedicated to Prof. Burt Green Wilder 
at the close of his twenty-fifth year of service in Cor- 
nell University’ (1868-93), by some of his former 
Students. (Ithaca, N.Y., 1893.) 


UNDER the above somewhat fanciful title we have a 
royal octavo volume of just 500 pages, and twenty-eight 
plates, which contains some fifteen papers writtes by 
former pupils of Dr. B. G. Wilder, Professor of 
Physiology, Vertebrate Zoology, and Neurology in 
Cornell University, and dedicated to him as a testimonial] 
of the writefs’ appreciation of his unselfish devotion to 
the university, and in grateful remembrance of the in- 


spiration of his teaching and example. Following the. 


practice ðf some of the German universities, Cornell 
has been the first among those of the New World to 
present the teacher with the résults,of what he has 
*taught; and the idea seems so commendable that a 
potice, rather than a criticism, of this volume seems all 
that is demanded at our hands. Asa frontispiece to the 
‘volume there is a pertrait of Dr. Wilder, engraved on 
e wood, by John P. Davis, the secretary of the American 
e Society of Weod Engravers, which is an excellent piece 
zs of artistic work. A*mere enumeration ef the contents of 
the volume must suffice: Dr. D. S. Jordan, on tempera- 
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ture and yertebra, & study in evolutiog, birg a discussion 
of the relations of the numbers of vertebra among fishes. 
to the temperature of the water and to the character of 
the struggle for existence; Susanna P.e Gage, om the 
brain of Déenyctylus viridescens, frym larval to adult 


life, and comparisons with the brains of Amia and of 


Petromyzon ; ‘Dr. G. S. Hopkins, og the lymphatics and 
enteric epithelium of Amza calva; S. H. Gage, on the 
lake and brook lampreys af Kew Yek, especially those 
of Cayuga and Seneca Lakes; L. O. Howard, on the 
correlation of- structure and host relation among the 
Encyrtine ; J. H. Comstotk, evolution and taxonomy, 
an essay on the application of the theory of natural 


selection in the classification of animals and plaats,. 


illustrated by a study of the evolution of the wings of 
insects, and by a contribution to the classification of 
the Lepidoptera; Dr. E. R. Corson, on the vital equation 
of the coloured race, and its future in the United States ; 
Dr. T. Smith, the fermentation tube, with special re- 


ference to anzrobiosis and gas fermentation production. 


among bacteria; Qr. H. M. Biggs, a bacterial study of 


acute eerebral and cerebro-spinal lepto-meningitis ; Dr.’ 


V. A. Moore, the character of the flagella on the 
Bacillus cholere suis (Salmon and Smith), B. Coli cont- 
munis (Eschérich), and®the B. typhi abdominalis 
(Eberth); Dr. W. C. Krauss, muscular atrophy® con- 
sidered as a symptom; P. A. Fish,on brain preservation,. 
with a résumé of some old and new methods; W. R. 
Dudley, on the genus Phyllospadix ; Dr. J. C®Branner, 
observations upon the erosion on the hydrographic 
basin. of the Arkansas River above Little Rock. 
Machine Drawing. By Thomas Jones, M.I.Mech.E., 
and T. Gilbert Jones, Wh.Sc. (Manchester: John 
Heywood, 1893.) ‘ . 
THIS book contains properly finished and complete drgw-- 


ings of machinery details taken from recent practi,” 
the authors being of the opinion that the best way to, 


encourage the student to make good drawings is to place 
good ones before him as copies. Exercises are given. 


which require the student to test his power of making ' 


original drawings, by deducing from the complete views. 
given, others which gre not given. 

One of the authors, being engineering master at the. 
Central Higher Grade Board Schogl, Manchester, has- 
necessarily had muth experience in teaching machine 
drawing, &c., and the present book was designed by 
him to take the place of the*older specimens of draw= 
ings, with the intention of placing before the student 
actual mechanical drawings for copies. This isa step in 
the right direction, for the nearer mechanical drawing,, 
as taught in the technical school, approaches the real. 
thing in the engineer’s office, the better it is for the. 
students. Taken as a whole these drawings represent 
modern practice, and are good examples.* A locomotive: 
coupling-rod is represented 8n plate xxiv. fitted with a 
bush keyed in positidbn and retained on the crank pin by. 
a washer and nut of the same diameter as the external 
diameter of the bush. Busbes in time always get loose. 
in the rod, and in this example there is nothing to pre- 
vent the rod coming off the bushes and causing an acci- 
dent. The nut and washers are screwed on the pin only ; 
these ought to be retained.in position by a taper or split. 
pin as well. ig 


The authors give much sensible and good advice on. 


the subjecof drawing generally, which if carefully fol-- 
lowed by the student will make the drawing a creditable 
one. 
tive illustrations ; it is nicely got up, and should prove of 
value in our technical sch@ols and colleges. ə 


Hydrostatics and Pueuyatics. By R. H. Pinkerton, B.A.. 


(London: Blackie & Son, Ltd., 1893.) e 


THE application and non-application of the integral 
calculus seems to be a bar which devides many text-books 


The book contains forty plates and many perspec- 


“> 
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into two main divisions. In the present work, although 
the notation of the integral “calculus has not been 
used, yet the metho@ of integration has been eXplained, 
and, in fact, applied to the solutions of, some problems, 
such as those of finding moments of inerfla, centres of 
pressure, &c. The treatment of the subject-matter on 
the whole has, however, beén gleveloped by very simple 
mathematical methods, and although the book is 
published in the “ Advanced Séries,” it should not for that 
reason be reckoned as of tbo high a standard for 
elementary readers. Indeed the author has inserted 
sevetal useful introductory chapters to, prepare such 
readers ag those who have only an elementary knowledge 
of the mechanics of solids; thus we are treated to 
chapters on units, principles of statics, uniform, circular, 
and harmonic motioas. In these chapters, and also in 
the others dealing with the mechanics of fluids, the 
author seems to be especially clear in his explanations, 
and his remarks are m many cases gccompanied with 
‘diagrams and illustrations, which are always ofegreat 
help to the reader studying the subject for the first time. 

in a work of this kind a student can best obtain a good 
grasp of the subject by suppl@menting hig study of the 
text with the working out of numerous typical examples. 
Those here inserted should be specially useful in this 
‘direction, and in fnany cases they have been divided into 
two series, the second being of a more difficult type than 
the first; many of the examples are taken from such 
‘sources as the examination papers set at South Kensing- 
ton, and those for the Civil Service and the Universities. 

As a text-book for science schools, and suitable for 
those wishing to get a thorough insight into the subject, 
the book will be sure to find favour. 


Lt 
How to Manage the Dynamo. By S. R. Bottone. 
(London : Whittaker and Co.) . 


IN thig book the author gives, in thirty-five short pages, 
a few practical directions for the installation and manage- 
ment of a dynamo. The instructions given are intended 
for the use of engineers who have no knowledge of elec- 
trical work, but are called upon to untlertake the manage- 
ment of a dynamo. It is hardly possible in such circum- 
stances to frame dfrections which gan be intelligenély 
carried out. The dynamo attendant, like every other 
ferson in charge of machinery, must really learn by an 
experience which no manual can repface. The instruc- 
tions in the text are, however, plainly and simply stated, 
and deal with some of the more important points con- 
nected with the care of dynamos. 

An appendix is devoted to the explanation of technical 
terms used in electricity, and makes up about twelve of 
the total fortysseven pages of the. book. It can hardly 
be regarded as satisfactory,eeither in point of accuracy or 
extent. It is more of a series of dgtached explanatory 
statements than a “table: of definitions,” as the author 


calls it in the preface. 
e 


LETTERS TO THE EDITOR. 


The Editor dogs not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, retected 
manuscripts intended for this or any other part of NATURE. 

| No notice ts taken of anonymous communications. } 


The Cloudy Condensation of Steam, 
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small condensation nuclei be closs in a vessel without furbher 
interference. They were active before being put there; butg 
after remaining imprjsoned for a sufficient length of time, 
wir. Bidwell finds them shorn of®their power to produce con» 

ensation in supersafurated steam. Now, I ask, is it at‘all 
probable that these particles will remain distinct throughout the 
whole time of confinement? I think not. Take the familiar 
case of fine clay suspended in water. What goes & during 
subsidence isgan agglomeration of particles. This process may 
be enormously accelerated by small additions of acid or almost 
any other foreign matter to the water. In Ather the speed of 
agglomeration is so marked, that the (dry) mud which may be 
stispended in water for weeks, or even months, falls out of ether 
like so many grains of sand. Witness, furthermore, the case of 
any chemical p&cipitate. Those little solid corpuscles were 
originally all but molecular in size; yet they grew with such 
enormous rapidity to so enormous a bulk (relatively speaking), 
that the formed precipitate subsides quickly (in most cases) 
evenin water. Think of those rfGnstrous clots of fresh chloride of 
silver; think, too, that they were being built up of Individual 
molecules in an ins@nt and before one’s very eyes. Then 
why sh8uld condensation nuclei be so good as to remain distinct 
indefinitely ? 

In brief, it is not probable that the condensation nuclei? if 
once produced can subsist in their original degree pf comminu- 
tion ; for whatever the nature of the acting forces may be, this 
finely divided matter is in a highly potentialised state relatively 
to coarser matter, and there will be dissipation of energy by 
mere mechanical agglomeration even when chemica action is 
excluded. 

(2) Let us look for further confirmation at the size which these 
active nuclet must necessarily have, remembering that the con- 
densation in question, when properly viewed, always appears 
coloured.? Such condensation presupposes droplets nearly all 
of the same size ; of a size, moreover, which we can reasonably 
conjecture to lie somewhere between ‘000,004 centimetre and 
‘000,040 centimetre, depending on the colour selected. This 
implies that the nuclei which induce coloured copdensatzon must 


all be of the same size (certainly an improbable condition), or that | 


they must be small even when compared with the small droplets 
stated, If it were not so, large drops would condense on large 
nuclei, and small drops on small nuclei (keeping in mind that 
the whole process of condensation is virtually instantaneous), 
and there could be no prevailing dimension, and consequently no 
intense colour. j 

But it will be asked, will these excessively small particles 
meet the Kelvin conditions of condensation? Assuredly. One 
may estimate that pure, dust-free, unconfinetl steafh at 100° would 
require a pressure of the order of ten or more atmospheres to 
condense it. Add to this dutt particles less than {000,001 cen- 
timetre in diameter, and the/pressure sinks to 15 centgmetres of 
mercury ; in case of particles °ooo,oro centimetre in diameter, to 
one or two centimetres of mercury ; in other words, to pressure 
increments ë certainly met with in steam jets. The fact that 
nuclei of a few, hundred molecular diameters are needed is the 


very feature of these experiments, and explains why smoke and » 


other coarse material is useless, and why the condensation- 
producing dust must be so highly specialised. 

(3) Nuclei, it is true, are often equally active if derived from 
liqui#s, the mixture obtained by passing air over very strong 
sulphuric acid being a notable example. Let us remember, how- 
ever, that these active liquid bodies (acids all of them, while 
ammonia is not active) may form sulphate of ammonia in contact 
with atmospheric air. But if this view of the case be “unsatis- 
factory, is there anything in Lord Kelvin’s well-known equation 
fonnecting vapour tension and curvature which asserts that the 
nuclei zest be solid ? ° a 

(4) Ihave equally great difficulties in submitting to the diverse 
electrical hypotheses put (rth, and I cannot understand why so 
astute and sound-migded an investigafor as Mr. Aitken should 
hazard his birthright for that mess of electrical pottage. 
certain that air passing across an, active spark gap will 
condensation ; but it $ equally certain that no elecéric 


roduce 


Id will® 


Itis > 


_ December 28, p. 212, 1893) and others who are aimfng to ._ ., * , N -a : 
revive the chemical hypothesis tentatively broached by the late 1 It must not be forgotten that the imprisonedgauclei are mixed with the 
R. von Helmholtz ( Wied. Ann ae 1. 188 Z nuclei normally present in air. Whether the mixture is Uap active: ® 
care p g > XXXU. P. 1, 7- c. P 7 | oy not, depends on the sensitiveness of the test applied, hus there is room » 
seqg.f, is that these gentlemen are abandoning a tried theory | for an error of judgmeat. I recur to this in K - , 
when its canabjlitiesfare Yar from exhausted. To begin at once 21 here include the opaque field mentioned in Mr: Aitken’sandin myown e 
with the most recent contribution to our knowledge of the 


articles, since y obeys clean a colour laws. i i i 
: r i : i 3 Pressures between x and go centimetres aboveethe atmosphere we 
subject, Mr. Bidwell’s observation, let a series of excessively e 8 r % 
a 
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be Wafted down a metallic tube free or more metres long by, 
& draught of air—a crucial test which I believe to have been 
the first to make, though My. Bidwelledoes not affirmit. If 


*harged particles, dissociated particles, and the like are sucke&, 


down there, I must insist that the said carged or dissociated 
parti€le—whatever befall it—is a particle still! If it is not 
small enoggh, it will fail to stimulate condensation in any case or 
theory, If it is small enough, it zest produce nuclear condensa- 
tion Zer se, no matter how the particle is othe@wvis¢ conditioned. 

Aside from this, the electrical theory becomes more seriously 
entangled by the fact that the jet itself is no mean generator of 
electricity. I made a few tests on this point in the line of 
Faraday’s classical researches, and obtained marked charges from. 
the jet, increasing with its intensity. å 

(5) I cannot claim much indulgence for my experiments in 
air filtration, though I went through them laboriously enough. 
But. the work taught me, at least, the extreme elusiveness of 
such a thing as ‘‘dust-free” gir. Naturally I am biassed, 
therefore, in regard to arguments, in the present case, based on 
filtration. Suppose an oxyhydrogen flame burning in filtered 
air is an active dust producer. The question at once ayses on 


= what kind of hearth is the fame kindled: if it burns from a 


glass tube, then sodium is probably volatilised ; if from a metallic 
tube, then the metal is similarly in danger; if from no base 
at all, then veheré is the flame? In what does the remarkable 
activity of flames really consist? Most reasonably, it seems to 
me, in this, that particles therein entrapped are (as a rule) at 
once volatiised, so that for each single particle we have now a 
whole clout of active nuclei precisely the kind wanted in § 2 ; z.¢. 
myriads of them, all in that extreme degree of tenuity which 
best promotes condensation, In my work, glowing smokeless 
charcoal often did: better service than flames. Alkalies are here 
ready for volatilisation. In general, hot flames are more active 


_ than colder flames (Helmholtz), and they should be where dis- 


gregation is needed. 

Finally, a word with regard to red-hot platinum. ‘‘ Here,” 
says Mr. Bidwell, ‘‘there can be no nuclei formed of 
product$ of escombustion, for there is no combustion, 
simply ignition and incandescence.” Is it possible that Mr, 
Bidwell is not aware that red-hot platinum is particularly 
remarkable for scattering small solid particles from 
its surface? Ifso, he has narrowly escaped being overwhelmed 
by the literature of the subject. Aside from this, what may be 


' the natyre of platinum dissociated at red heat ? 


ein kind, from jet condensation in air. 


(6) To conclude : I cannot discern that the proof of anything 
beyond condensation of suptrsaturated steam, induced by mere 
“inert” nucle, has yet been given. Nothing is even said of 
atmospheric air, which indoors or out, stagnant or fresh, is always 
active ; nor is it even hinted at that the effect of dust is merely 
an accentuakion of the effect produced by such air; that dust- 
stimulated condensation differs merely in degree, by no means 
Air nominally purified 
needs only a higher degree of supersaturation to evoke conden- 
sation running through the whole gamut of colours. There 
are no hard drawn lines. J wish there were. Indeed, 
I wish the proof in question could or had been adduced, for, 
together with my colleague Prof. F. H. Bigelow, I am well 
aware of the important meteorological consequences to which 
this result would lead. But before I can break away from the 


- time-honoured point of view, so safely trussed by the Kelvin 


formula, the experimental evidences forthcomifig must be as 

rigorously ‘‘dust-foll” as the clear conscience with which I 

am disposed to admit them. l CARL BARUS. 
The Smit#sonian Institution, Washington, D.C., U.S.A. 





The Origin*of Lake Basins, 


THE question of the origin of I®ke basins has again ‘been 
raised, and, unfortunately, there is even n@w the same diamet- 
rital opposition between the views of the glacialists and their 


e adversaries., Though the old dines of argumentation, perhaps, 


` ing-points certainly see: desirable, 


have not been followed out with sufficient perseverance, new start- 


e. challenge the criticis#€ in your columns on a demonstration of 


the glacial origin of the greatest fjord basins in Norway. 
On the western co&st of Norway we hae the well-known 
series of great fjordg, generally of enormous depth, about 400 


fathoms in Hardaggerfjord, 600 in Sognefjord, and 300 in Nord- 
“jord, to take enly*the greatest. The heads of the innermost 
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branches are nowhere at a@greater distance than some etweney 
miles from the watershed of the country, and the necks between 
them nowhere as much as forty miles, hen for some reason, 
change of clingate gor rise of land, the snow began to gather 
on the neighbouring plateau, the highest in Scandinavia, glaciers. 
would creep down the'steep slopes and valleys, and immediately 
get to the deep fjords. But hgredthe gladfer ends must needs be 
carried away or dissolved asfastastheycameon. By the neces- 
sarily slow growth of the narrow névés, it is impossible that the- 
glaciers could advance at or&e with so great dimensions that 
the fjords were not able to master them successively. Over the 
narrow necks between thefi an ice cap certainly might push 
farther out, but as there is less than twenty milgs to draining 
outlets on either side, this cap could attain no cdnsiderable- 
thickness, and bring no great ice flow westwards from the high 
land behind. On the lower foreland, near the coast-line, there 
is nowhere sufficient gathering basin fot a great névé, and the 
small fjord branches could easily drain their eventual surplus. 
My opinion is, then, that no great inland ice could possibly ad~: 
vance farther west ig Norway than tothe close set row of fjord- 
heads. 

It may be said that the whole country m the great Ice Age 
was sozmuch elevated that the fjords were only dry valleys. 
But no amount,of elevation c@uld ever drain fjord troughs gen- 
erally 300 to.600 fathoms deep, and only 100 to 150 widt at the 
brim. And an adequate differential lift of the inner side of the 
troughs would give the old palzeozoic mounjains in Norway the 
height of the youngest mountain ranges, and is on the face of it 
impossible. It may be further said that ice from the high land 
behind the watershed might have contributed to the supply, 
and that the glaciers then would be large enough. But even in this 
case they must needs commence as small ice tongues, which 
would be cut off successively ; and the boulders show that no 
transport from any distance behind the watershed took place 
during the great Ice Age. T 

Theidea Ihave put forward is capable of maintaining itself jts» 
own power, but its position is greatly strengthened by direct facts, 
It can be démonstrated that a great inland ice Aas tried to advance 
from the high Jand westward beyond the fjord heads, and signally 
failed. This was the case in the last Ice Age, of which we can 
trace all the prominent signs. As the ice cap was not able to 
build itself up to any great dimensions near the western preci» 
pices to the fjords, its greatest height was piled up farther to the 
south-east, and the i@e shed was drawn in the direction of the 
eastern margin, down the eastern valleys, From this time we find 
boplders transported yp the eastern slop from a distance up to 
eighty miles trom the watersheds, and these boulders can be 
followed in great heights in the western valleys only to the 
fjord-heads, when tkey suddenly drop down to the old sea 
beach. This shows, beyond all doubt, that the glaciers from 
the second inland ice which far away to the south-east laid up 
the upper till in Prussia, on the north-western side, only reached 
the fjord-bottoms, and were not able to fill the fjords. We 
have in this an empirical proof of my idea. An inland icẹ is 
feally not able to advance beyond a close set row of deep 
depressions as the Norwegian fjords. ° 

But yet we have unquestionabée proof that the exterior part 
of the west coast was extremely glaciated. Just in the mouth of 
the great Sognefjord itself we have the Sulen Isles with rock 
scorings and eastern erratics (but none from behind the water- 
shed) up to 1800 feet above sęa level, 5400 feet above the fjord 
bottom. How can these boulders have been transported across 
this abyss when no inland ice could ever have advanced beyond 
the fjord head, and no local glaciers from the peninsula on 
either side could ever have crossed the deep channels, or piled 
itself up to sufficient height here only a few miles from thè 
steep slope to the Atlantic Ocean basin? I cannot see any way , 
to account for these facts other than by the supposition that the 
ijords or dé@pressions of the same kind and depth did xof exist 
when the first great inland ice was forming, but were quite 
completed when the second (and last) commenced. Ærgo, the 
Norwegian fjords are of early glacial or interglacial origin. 

At this point of my reason®g comes inthe cortlusive series 
of argfiiments which puts any other origin than glacial erosion 
quite out of question for th peculiar flat troughs ig old solid azoic 
and palæozoic country., I wish to lay especial stress ypon the fact 
that Norwegian geologists for many years have laid great wéight 
upon the really marvellous circumst&ince® of lake-distribution 
only in glaciated districts, as one of the best of the many in- 
direct proofs of the glacial origin of rock basins. I should think, 
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however, that when the origin in glacial time of thè grand 
Worwegian fjords,is sufficiently prowed, their origin by glacial 


forces will be more easily granted. The same may certainly be. 


said of the far small€r lake basins in Norway, for which an 
analogous demonstration can be given. Tat he fjords now 
must really be of pleistecene origin is the point L wish to make 
in this letter. Only if anyone can, in a simple manner, explain 
how an inland ice coui be abl® tẹ pass the close set row of fjord 
heads, is it possible to dismiss my argument. 
ANDR, M. HANSEN. 
University Library, Kristiani® January 29. 
e 


e am 


6 

A FEW words are due from me in reply to the kindly criticisms 
of my suggestion regarding the erosion of rock basins that have 
appeared in NATURE since its publication on November 9, 
1893. 
In the first place, I must apologise to Sir H. Howorth for 

having misunderstood his remarks on the plasticity of ice in 
his letter of July 13, a misunderstanding @ue, of course, to my 
not having had an opportunity of reading the chapter ¢evoted 
to the subject in his book. Unfortunately the libraries of our 
small outlying stations in India do not as a rule provide us with 
works of scientific interest, and fhe conditions* of life of most 
of us who take an interest in such subjects out here force us to 
content ourselves with the possession of very few books of the 
kind, and only tlsose that are absolutely necessary for our 
work. Pfovided that it is admitted that the plasticity of 
glacier ice is sufficient to allow motion in the upper layers of a 
glacier, even when it rests on a nearly level surface, it does not 
matter, so far as my hypothesis is concerned, whether the 
bottom layers move or not, for a movement of the upper layers 
alone is required to enable the ‘moulins ” to transfer their action 
from place to place, and in time to exert their force on every 
part of the rock surface beneath that*portion of the glacier. 
> at the action of the ‘‘ moulins” is not so restricted as would 
appear from Prof. Bonney’s letter in NATURE of November 16, 
1893, can, I think, hardly be doubted byany one who has traversed 
a Himalayan glacier of the kind I have described, on a hot 
summef'’s day. Hundreds of them may be seen in action in 
every direction, and, given sufficient time, their aggregate 
effect in wearing down the rock surface must be very large. I 
have noticed the dry shafts mentioned by Prof. Bonney in front 
of an active “f moulin,” but do not see why they should not be 
accounted for by the opening of a new crevasse, without having 
to suppose that the new crevasse was in the same position as the 
old one. The crevasses to which I refer are mostly very narrow, 
fasily stepped across in manyecases, and do not appear to ex- 
tend far down into the glacier, so that the} are probably due to 
some other cause than an unevenness of the rocky floor, which 
would cause them to form in succession at the same point, and 
their number would give the ‘f moulins ” plenty of opportunity 
to attack the whole surface in course of time. Besides, the 
wearing away of any inequality that did exist, would surely cauge 
the crevasse to open at some other point, if it were due to that 
cause, and the ® moulin” would thus be enabled to shift its 
point of attack, The very rfity, too, of such collections of 
* giant’s kettles ’ as that at Lucerne would seem to show that it is 
seldom that the ‘‘ moulins ” keep working at one point for any 
length of time, I did not mean to suggest, of course, that any lake 
basin had been due to the acti®n of one ‘‘ moulin”; the hollow 
ultimately produced need not bear any relation in form to the 
individual “ giant’s kettles ” that gave rise to it ; indeed, there 
is no necessity that a real ‘* giant’s kettle” should be formed at 
any one point., Just asin the case of a drill moved over the 
surface of a piece of wood, the pattern ultimately produced need 
bear no relation to the form of the drill, 

If we except the doubtful action of the icetitself, Tylonot know 
of any agent that will produce a rock-enclosed hollow in the 
course of a river channel, but falling water, aided by boulders and 
sediment. Sucha hollow may be seen at the foot of any water- 
fall, even of moderate height. 

In calling attention to the rarity of true rock basing in the 
Himalayas, an expression that Mr. Qldham takes exception to, 
I should have Said lake basins, that is, lakes lying in true rock 
basins. Ae I pointed out, any hollows that may have been 
formed beneath a pre-qxisting glacier have been filled with 
débris, but it iswery likely that such hollows do occur beneath 
the extensive flats found at the foot of the larger glaciers, as in 
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the case of the one sh8wn in the vig®@ given in my paper. Of 
course, where such hollows otcur in positions where it is*im- 
possible that glaciers ever existed, as in eastern Baluchistan§ 
they must be accounted for in othgr-ways. My suggestions were 

ot intended to account for all rock basins, but merely to apply t 
those which occur 1m now or formerly highly glaciated regions, 
where it seems possible that there is an intimate connectich be- 
tween the excavation of the basins and the existence qf glaciers. 

Sukkur, January 10. T. D. LaToucue. 
hg e 





A Plausible Paradox in Chĝnces. 


e Ir seems worth while to record the following pretty statis- 
tical paradox as a good example of the.pitfalls into which persons 
are apt to fall, who attempt short cuts in the solution of 
problems of chance instead of adhering to the true and narrow 
road. It is true that the paradox would excite inmediate 
suspicion in the mind.of any one accustomed to such pro- 
blems, but I doubt if there gse many who, without recourse 
to paper and pen, could distinctly specify off-hand where the 
fallacy lies. It wi} be easy for the reader to make the 
experiment of his own competence to do so after reading to the 
end of the second of the two following paragraphs, l 

The question concerns the chance of three coins turning up 
alike, that is, all heads or else all tails. The straightforward 
solution is simple enough; namely, that there afe 2 different 
and equally probable ways in which asinglecoin may turn up ; 
there are 4.in which two coins may turn up, and 8 ways in which 
three coins may do so. Of these 8 ways, one is allgheads and 
another all-tails, therefore the chance of being all-alike is 2 to 8 
or I to 4. 

Against this conclusion I lately heard it urged, in perfect good 
faith, that as at least two of the coins must turn up alike, and 
as it is an even chance whether a third coin is heads or tails ; 
therefore the chance of being all-alike is as 1 to 2, and not as 
1 to 4. Where does the fallacy lie? 

It lies in omitting one link in the chain of the argument as 
being unimportant, whereas it is vital. ‘This omitted link is 
distinguished by brackets and is numbered (3) below. The 
reasoning then stands :— e i 

(1) At least two of the coins must turn up alike, 

(2) It is an even chance whether æ third coin is heads or 
tails. 

{(3) Therefore, it is an even chance whether z%e third coin is 


heads or tails. (Here is the error). ] ps e | 
The true state of the case is seen by writing out the eight 
several events, as in the table below. å 


parearen OOO AAAA OO S  memenad 


The eight equally 
probabile events. 
A =heads, ¢ = tails. 


The third letter 


The two letters that are i 
it each case. 
e 


alike in each case. 





hhh hh | h 
Aht hh t 
è 
Ath hh t 
htt Ze h 
Shh hh t 
hta FA & 
ce ame 7 Z é A 
L £ Ez ° ©; 





No. 2in the argument is justified by the total number of 
the 4’s in the third column beingeequal to that of the 2’s, while 
No. 3 is obviously not jystified, In the particular 8 events 
with which we age concerned, an #4 is associated with a 


¢ three times as often as with an 4, and a ¢/ is associated withan e 


A three times as often as witha s. Hence as the combination 
hk h is one-third as frequent asfhat of any 2 4's and 1 £ and as® 
£t £ is one-third as frequent as any compination of 2 /’s and I 4, . 
and, lastly, as the two classes of cogbinations are equally 


frequent, it follows that the frequency of the all-alike cases is to 
that of the remainder as 1 to 3, or to that of the total cases as + 
1 to 4, which is thé result first arrived at. - ‘ 


I amused myself with testing the theofetical conclusion by 
making 120 throws of dice, 3 dice in eagl throw; the odẹ 


- 


e @ 
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& 
numbers counted as heads, the even numbgs as tails. The 120 


*e throws were divided into 3%zrougp of forty in each, and gave 


the results of all-alike 8, 12, 8, total 28; as against not all- 
alike 32, 28, 32, total 92, The most pene expectation 
'heving been 30 to go. è RANCIS GALTON. 





. @ 
, Clerk Maxwells Papers. 


I Do notsknow whether the Clerk Maxwell Memorial Com- 
mittee have ceased from their labours, but I cannot help thinking 
that more might be done towards rendering th®wofk of Max- 
well more readily agcessible to students. The pair of ponderous 
volumes issued by the Committee are very well in their way, 
‘but they are certainly bulky, and the chronological order of 
papers, though eminently suited to their purpose, is not so 
suited to the practical needs of students. e 

For instance, the papers on the kinetic theory of gases seem 
to me: fa? and away better than much that has been written 
since, and it would be very convenient to be able to procure 
them separately. “o 

My suggestion is, then, that with the aid of a moderate 
subsidy a publisher be induced to issue Maxwells. papers on 
special subjects in cheap, handy, separate volumes, whichenight 

run somewhat as follows :— 


On Colour and Optics, 

On Graphical Statics. ; 

On the Kinetic Theory of Gases. 
On Dynamical Problems, 

On Electro-dynamics. 

Lectur@ and Addresses, 

Articles and Reviews. 


Under one or other of these heads almost all the papers 
could be included; there would be no need to include anything 
that did not seem likely to be of frequent use, The series of 
small books would be a boon to students, and a knowledge of 
the work of their great author would be more widely spread. 

OLIVER J. LODGE. 
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= Abnormal Eggs, 


THE occurrence entitled ‘‘ A Curiosity in Eggs,” related in 
NATURE for February 1, is by no means as unusual as your 
correspondent imagines. It occurs in domestic poultry from 
over-stimulation of the system by generous feeding. The explana- 
tion of the production of one egg within another is. very simple. 
“The ovum or yolk when mature is received into the upper part 
of the oviduct, a tube nearly two feet in length in the domestic 
fowl, and in its descent is clothed successively with the layers 
of albumen or white, the lining membrane of the shell, and 
finally, on arriving at the calcifying portion of the oviduct, is 
enveloped in ‘the shell. In'the ordinary course of events the 
mature egg is then expelled, but in the case of the production 
ef a double-yolked egg, a reverse action of the oviduct occurs. 
In place of being expelled, the egg is carried back again to the 
upper portion of the oviduct, where it meets with another mature 

ovum, and the two descend together, both being surrounded 
with asecond investing series of albumen, membrane, and shell. 

Some of the occurrences connected with abnormal eggs are 
very remarkable. I had one forwarded to me during the last 
month, which was alleged to contain a marble. On examinagion 
I found that the supposed marble was a small abortive yolkless 
egg, which in colour and form, but certainly fot in weight, 
closely resembled a common clay toy marble. It is not unfre- 
quent fog persons to allege the occurrence of various foreign 
bodies in eggs. The most common substance said to be found 
in an egg is a horse-bean, which is closely simulated by a mass 
-of hard coagulated blood which has escaped from the ovarium 
into the o¥iduct, and is included along with the yolk in the 
investing structures. I need not further allude to such circum- 
stances as a horse-hair ip an egg, oP a small coin not unfre- 


n 


equently found at the breakfast-table, inasħuch as these are 


mefely the result of practical joking, and require no further 
explanation. , There is, howev@r, one cigcumstance that may 
interest some of your physiological readers, and that is the 
‘extreme rarity, of the hafching of any egg the shell of which is 
ein the slightest degree? malformed. In my own experience I 


ə have rarely, if @ve, found an egg the shell of which was in the 


slightest degree unsyfnmetrical, that has been channeled at 
one end, or having ag irregular zone around the middle, to 
jgroduce a chicken. e The occurrence of two ova in the same egg 
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It results from excessive feed- 
ing, and rarely, if ever, ocgurs in a state of nature. I, hav 
known two perfect birds, both chicken and plgeon, produce 
from such *an egg, but the more generel result is that the 
two ova, being developed together, coalesce, possibly from 
want of room“o @evelop in the confined space, and thus 
arises the presence of two-headed, or six or eight-limbed 
monsters, which are much mow frequent in fowls than in 
any other animals whatever. I have from time to time for- 
warded specimens of these abnormalities to the museum of the 
College of Surgeons, where thay may be seen by those who are 
interested in the subject. W. B. TEGETMEIER. 
North Finchley. e 


is by ne means uncommon. 


+ 





ON two occasions fully shelled eggs of about the size of those 
of the thrush have been found by myself within ordinary hen 
eggs, one of which js still in my possession. Several times I 
have hatched twin chickens from doubl€yoked eggs, and once 
a monstrosity having four legs, l 

Shirenewton Hall, Chepstow. E. J. Lowe. 
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THE PLEIADES. 


AMONG the many constellations and star clusters 

which attracted the attention of our early ancestors, 
few, indeed, were so constantly observed as that small 
bunch of twinkling brilliants known as the “ Iéleiades,” 
From a very early date, when our forefathers were not so 
well acquainted with the divisions of the year as we are tọ- 
day, they needed some means by which they could tell 
when to sow their corn, and make arrangements for other 
agricultural pursuits which could only be done properly 
in their right seasons. That they could, at any rate, get 
a rough approximation of such divisions of the year By 
means of the positions of the heavenly bodies, they so¢fi 
found ‘out, and they were thus led to observe sometimes 
stars, sometimes groups of stars, near the rising or setting 
of the sun, and even certain stars, or groups of stars, at’ 
their times of rising and setting. 

That they should have chosen that group of sparkling 
stars, the Pleiades, to serve their purpose, does not seem 
at all astonishing if one considers how easily they 
can be recognised in the sky, and also their important 
position in more remete times. 

The different relative positions of the sun and the 
Pleiades had no doybt first attracted special attention® 
to this group of stars, and we know how important a 
rôle they played in ancient times for calendar purposes? 

Let us just consider the several positions of the 
Pleiades as a result of the earth’s rotation and revolution 
round the sun. Commencing about the end of May, we 
fufd that the Pleiades are altogether invisible, as they 
rise and set together with the’sun. As time goes on, they 
will appear above the horizon*before the sun, the differ- 
ence in the time of rising of these two objects gradually 
increasing. In August the Pleiades cross the meridian 
about the time the sun rises, and by the end of November 
they are visible throughout tfe whole night, their upper 
culmination taking place at the same time as the lower 
culmination of the sun. As November draws to a con- 
clusion, they set earlier and earlier, and by the end of 
February are visible only for a short time, ¢isappearing 
altogether for a time after the middle of May. i 

Owing, however, to a slight movement of the axis of 
the earth, Which makes a revolution round the pole of 
the ecliptic once in about 25,800 years, the point of 
intersection of the ecliptic with the equator is not 
fixed but movable; thus we can understang that the‘ 
positiais of all heavenly bodies as regards their right 
ascensions and declinatiens suffer a continual but slow 
alteration. 

This slow movement explains the reason*why the 
Pleiades have not always been iftvisi®le at the end of 
the month of May, and we have only to form a simple 
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calculation to become acquainted with the fact thag about 
2000 years ago this period of inyisibility occurred nearly 
a month earlier” i 

A very interestieg point relating to the Pæeiades 1s 
the great number of different names which have been 
applied to them, andalso the curious myths which have 
arisen from time to time. A most interesting account of 
these has recently ben pub¥isked by M. Richard Andrée,! 
who has brought together a mass of matter relating to both 
names and myths. First, with regard to the names 
which wére used when referring to the cluster. The general 
words defined them as a heap, troop, host of dancers, 
sieve, &c.; sometimes the simple word “many” was 
adopted, Q@ne finds them spoken of as herds, or hosts 
of animals, birds, such as hen with chickens, parrots, 
doves, &c. The simplest expressions really used meant 
“mass,” and an examination of the records confirms 
this view. 

In observing the Pleiades anyone would remark how 
closely they are packed together. Chis closeness led 
early peoples, no doubt, to refer to them as a host er herd 
of animals, and hence the well-known name, “the hen 
with her chickens.” 

Among many foreign name® for this, wæhave in Ger- 
man, Der Glucke mit ihren Ktichlein ; in Danish, aften- 
höne (evening hens); in French, la poussiniére; in 
Italian, ggllinett@, &c. Instead of a host of animals, we 
have a host of people referred to, such as, for instance, in 
the Solomon Islands, where they are called “ togo ni 
samu,” meaning a company of maidens. The North 


American Indians have also known them under the name . 


of “ dancers.” 

It may be thought that a natural name by which 

they would be known would give someidea of the num- 

“bes of stars in the group; this was often the case, only 
with different names, for a very good pair of eyes could 
distinguish seven stars, while generally only six were 
counted. The word for the Pleiades, for instance, in old 
high German was “ thaz sibunstirri ” (seven stars), while 
that of the South Ameficans, “ cajupal,” meant six stars. 
Again, in Cook’s Islands the word ‘‘ Tau-ono” (six) was 
used, while the Greeks had a specialename for each of the 
seven Stars. 

Seeing that so mth importance has been attached „to 
the Pleiades by peoples of all countries, it is natural 
æ find that the number of myths is by no means few ; 
this is shown to be the case by examifiing the records of 
the ancient Greeks, the peoples from East Asia, South 
Sea Islands, America, &c. i 

To describe a few briefly, let us refer first to that which 
we owe to the Greeks. The Pleiades in this myth were 
thé daughters of Atlas and Pleione, each one of which 
bore a separate name. The Hyades, for sorrow at the 
death of their sisters, or, a others say, at the destiny of 
their father, Atlas, killed themselves and became fixed as 
aconstellation in the heavens. Another myth, by Pindar, 
describes them as the comrades of Artemis, who were 
turned into doves, and eventeally into stars. 

A myth of much interest is that of the Dyaks, and the 
Malays of Borneo. They say the Pleiades were six 
chickens followed by their mother, who remained always 
invisible. Atone time there were seven chickens in all. 
One chicken paid a visit to the earth, and there received 
something to eat, at which the hen got so angry as to 
threaten to destroy both the chicken and theepeople on 
the earth. Fortunately the latter were saved by the con- 
stellation of Orion, leaving only six chickens in the 
brood. At that period of the year when the Pleiades are in- 
visible, the Dyaks say that th® hen broods her chickens, 
while at the time of visibility “the cuckoo calls.” 

The South Sea islanders have a myth which has some 
Originalityeabout it. It is to the effect that the Pleiades 


l See Globus, Bd. xi. No. 22, “ Die Plejaden im Mythus und in ihrer 
Beziehung zum Jahresbeginn und Landbau.” 
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were originally a gingle star, yhich shone with such a 
clear lustre as to incur th@ env of the god Tane, who 
was in league with the stars Aldebaran and Sirius, ang 
followed the Pleiades. Trying to save himselfina stream,. 
*he course of which Sirius håd so diverted as to bring 
him close to Tawe again, he was broken up into ‘six 


” 


bright stars by Tane himself, who hurled Aldebaran. ° 


at him. ® 

The blacks of Victoria, Australia, have a myth in which' 
the Pleiadés afe considered a host of young wives who 
play with the young men. 
blacks is as follows: The Pleiades were once pretty 
maidens on the earth, who were followed by some young 
men called the Beriberi. To get away from the latter the 
girls climbed trees, and thence sprang into the heavens, 
where they were transformed into shining bodigs ; one 


maiden who remained behind was termed “gurri gurri,” ` 


the shy one, and she is reprgsented by the least bright star 
in the group. The Beriberi were eventually placed in the 
heavens, where thgy appear in the girtle and boomerang 
in theeconstellation of Orion. . 

These and many other myths, all of great interest,. 
are mentioned by M. Andrée. They inform us to a cer- 
tain extent of the characters of the different nations. 
Much might be learnt also about the origin of the various 
tribes of people, by seeing if the different myths can be. 
traced back to aninitialone. Those of the North Ameri- 
can tribes, for instance, seem to have a comn®n origin. 
In some instances the Pleiades were undoubtedly 
looked upon as a god who, besides regulating the year and. 
looking after the fruitfulness, was the ruler of all meteoro- 
logical and astronomical appearances. Hesiod refers to 
the rising of the Pleiades as the time for harvest, while 
the period about which they disappeared for some time 
he termed ploughing time. Forty days and nights were 
they invisible, appearing again only as soon as the sickle 
was sharp. Another very well-known use made of the 
visibility and invisibility of tht Pleiades was the regula-- 
tion of the traffic of ships in Greece, hence probably the 
Greek word for to sail, wAece. The rising of this group- 
of stars was the commencement, so to speak, of the ship- 
ping season, their disappearance denoting its conglusion.. 
At Rome, also, the same practice was in vogue. 

Enough has been said to attract the readers atten, 
tion to some of the numerous interesting references. 
about this group of stars. The nineteenth century 
has already seen the end of many a myth which 
has been solidly upheld ; but as science advanges, facts 
take the place of myths, and although much of the, 
romance may appear to be lost, one always looks back at 
them with delight. Few stars, perhaps, have been so 
shrouded in myth as the Pleiades, and the unravelment 


of these myths has been the source of pleasure to many. ° 


Hamngren cea sare. w e = 


NOTES. 


A MEETING of the International Meteorological Committee 
has been arranged to take place at Upsala, commencing 
August 20. Since the meeting at Munich in 1801, four new 
members have been added to the committee—-Mr. William 
Davis, Cordoba; Mr. John Ekot, Calcutta; Mr. R. L. J. 
Ellery, F.R.S., Melbourne ; and Dr. A. Paulsen, Copenhagen.. 
The last named has replaœd Dr. Lang, Munich, who died last | 
year. = 


THE arrangements for the sixth session of the International 
Geological Congress Rave now been made. The fheeting will 
be held at Zurich, from August 29 to September 2. 
sident is Prof. E. Renevier ; Prof. A. 
and Prof. H. ,Golliez, of Lausanne, is gecretary. The sub- 
scription is twenty-five francs, which shotld be sent to M. 
Casp. Escher-Hess, Bahnhofstrasse, Zurich. In addition to the, 
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ordinary sort A the congress, special meetings will be held for 
the discussion of question® relaigng to ta) general geology, 
tgctonics, &c.; (3) stratigraphy and paleontology; (e) 
mineralogy and petrography: . Numerous,excursions have been 
planned ; six, before the congress, to different parts of the Jura, 
and six, after the congress, to various distric®% of the Alps; three 
supplementary excursions are also proposed. Mr. W. Topley 
(28, Jermyh-street, London), who acted as general ‘secretary to 
the London Congress in 1888, will be glad to Jeceive subscrip- 
tions or to give infgrmation. 


A MEETING to consider the question of raising a memorial to 
the late Prof. Arthur Milnes Marshall, F.R.S., was held at the 
Owens College on Friday last. Mr. Edward ‘Dormer (deputy- 
treasirer, of the College) presided, and there were present, 
amongst ® others, Principal Ward, Profs. Boyd Dawkins, 
Osborne Reynolds, Schuster, Weiss, Leech, Herdman, and 
Dixon, Dr. Hurst, Messrs. R. D™Darbishire, Forbes Carpenter, 
R. Assheton, F. W. Gamble, and W. E. Hoyle. The meeting 
was addressed by Principal Ward, Mr. Darbishire, and.gthers, 
and it was decided to form a committee to formulate a scheme, 
and stibmit it toa future meeting. Although no definite decision 
as to tife natsire of the memorial was arrived at, the general 
sense of the meeting seemed to bė in favour of a fund to maintain 


Prof. Marshall’s library, which has been generously presented 


to the College by his family. 


H.R.H. THE DUKE OF CAMBRIDGE has accepted the 
presidency of a committee which has been formed to present a 
‘testimonial to Dr. W. H. Dickinson on his retirement from the 


-office of senior-physician to St. George’s Hospital, of which 


his Royal Highness is a vice-president. Among the members 
of the committee are the Duke of Westminster, the Earl of 


‘Cork and Orrery, Mr. Shaw Stewart, and Colonel Haygarth, , 


vice-presidents of the hospital; Mr. J. R. Mosse, treasurer ; 
Sir Henry Acland, Admirals*Sir George Willes and Sir W. 
Houston Stewart, Sir George Humphry, Sir Francis Laking, 
Surgeon-General Cornish, and a number of Dr. Dickinson’s 
past and present colleagues, and pupils and former students of 
the St. George’s Medical School. 


» THE death is announced ‘of ‘Brigadier-General J. Ammen, 
who for some Years held the Chair of Mathematics in Bacon 
‘College, Georgetown, cr and that of Jefferson College, 
Mississippi. 2 


THE Right Hon. Sir Harry aa whose death, at the age 
of ninety-two, occurred on Monday last, was the ‘‘ father” of 
the Royal Agricultural Society of England—an institution which 


e he assisted to establish in 1838. 


Lorp PLayFair has selected ‘‘The Modern Needs of 
Scientific Teaching” as the title of his address to the students 
of the London Society for the Extension of University Teaching, 
at the Mansion House, on Saturday, March 10. » 


Mr. HOLBROOK GASKELL having contributed 41000 to 
complet? theendowment of the Chair of Botany at Liverpool 
University College, the college council have decided to confer 
‘the professorship upon Mr. R. J. Harvey Gibson, who has held 
the lecturéship in botany during the last five years. 


' THE Councilot the Royal Meteomlogical Society have ar- . 


« ranged to hold an exhibition of instruments, photographs, and 


e + 
clouds, next® April., 
' operation, as they are awxious to obtain as large a collection as 

ə possible of such exhibfts. 


drawings relating to the representation and measurement of 
The Exhibition @ommittee invite co- 


‘The committee will also be glad to 


e * show any new Meteorological instruments or apparatus invented 
eor first constructed "since the exhibition off 1892, as well as 


photographs and draWings possessing meteorological interest. 
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AMONG” the documents i in the possession of the Anthropo- 
logical fnstitute are a considerable number of MS. vocabularies, 
in many cases unique in théir character.‘ As é has neve? com® 
within the*scope of the Institute to devogé a large portion of 
its Journal to the. ppblication of such material, a fund is being 
raised by subscription, independently of the Institute, to deal 
with these documents. The subsgription is one guinea, payable 
in alternate years, and the firs® esters to be published will 
be one of the Ipurina Language (Upper Purus River), South 
America, by the Rev. J. E. Rè Polak. ` 


WE learn from the Kew, Bulletin for February that an ex- 
cellent portrait of Prof. Oliver, F.R.S., the late keeper of the 
Herbarium and Library of the Royal Gardens, Kéw,-has been 
painted by Mr. J. Wilson Foster (who also painted the portrait 
of the present keeper, Mr. J. G. Baker, F.R.S., exhibited at 
the Royal Academy in 1893). Prof. Olfver’s portrait was com- 
missioned by a number of his scientific and other friends, who 
have presented it to the Herbarium of the Royal Gardens—the 
scene of his'labours from 1858 to 1890. 


AN appeal for assistance has been issued by the committee 
of the Bethnal Green Free Lébrary, there being a deficit of 
#200 on the last financial year, while the outlay of the present 
one is calculated to reach £1,000. The work that this institu- 
tion is doing is an excellent one, and the fac? that no less than 
50,c00 persons attended the library and classes, &c. in con- 
nection with it, and 27,000 the Gilchrist Educational Trust 
Lectures, tells it is filling a real want. It will be a pity if such 


ʻa good work should languish for want of funds, subscriptions 


towards which may be sent to Mr, G. F. Hilcken, the secretary 
and librarian, Bethnal Green Free Library, London, E. 


THE Academy says that the Hon. Walter Rothschild pee? 
poses fo-publish a periodical in connexion with his Museum at 
Tring, under the title of Movi/ates Zoologicae, It will con- 


tain papers on mammals, birds, &c., and also discussions on 


general questions of zoological or gpalzontological interest. 
Descriptions of new species will be confined almost entirely to 
those of which the types belong to the Tring Museum; and 
the other articles will, for the most part, be founded on work 
carsied on at that myseum, or on sp&cimens sent by Mr. 


Rothschild’s collectors. 
° 
Mr. LLoyD Bozvearp, writing to us from Worcester, says 


that on the 6th instant, shortly after noon, he saw a large 
meteor of great brightness near the zenith. At the time of the 
occurrence, the sun was brilliantly shining in a clear blue sky. 
A remarkable feature was the intensity of the light of the 
nfteor. According to Mr. Bozward, this, if not exceeding the 
radiance of the sun, was certainly equal to it. ©The meteor was 
also seen at Birmingham, P E comparing its light 
to that given by the elêctric arc, while others say that it was of 
a vivid green colour. 


THE Royal Society of New South Wales offers its medal and 
425 for the best communication (provided it be of sufficient 
merit) containing the results of original research or observation 


e| upon each of the following subjects, to be sent in not later than 


May 1, 1894 :—On the timbers of New South Wales, with 
special reference to their fitness for use in construction, manu- 
factures, an@ other similar purposes ; on the raised sea- beaches 
and kitchen middens on the coast of New South Wales; on 
the aboriginal rock carvings and paintings in New South 
Wales. To be sent in not later than May I 1895 :—-On 
the silwer ore deposits of New South Wales; on the physio- 
logical action of the pois8n of any Australianesnake, spider, 
or tick ; on the chemistry of the Australian gumsgand resins. 
To be sent in not later than May 4 1896 :—On the origin 
of multiple hydatids in man; on the occurrence of precious 
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stones in New. Youth Wales, with a®descriptian of the 
deposits in which they are found; on the effecteof the 
Austrdiian climate on the physical development of the 
Australian-born popylation. The competition is jn no way 
confined to members of the Society, nor to residents in 
Australia, but is open fo all without any r&str&tion whatever, 
excepting that a prize will not be awarded to a member of the 
Council for the time béing ; néiter will an award be made for 
a mere compilation, however meritorious in its way. The com- 
munication, to be successful, musg be either wholly or in part 
the result of original observation or research on the part of 
the eontributor. The successful p&pers will be published in the 
Society’s annual volume. Competitors are requested to write 
upon foolscap paper, on one side only. A motto must be used 
instead of the writer's name, and each paper must be accom- 
panied by a sealed erwelope bearing the motto outside, and 
containing the writes name and address inside. All com- 
munications to be addressed to the honorary secretaries, Messrs. 
T. W. E. David and J. H. Maiden, at ehe Society’s ae 
Sydney. á 
A VERY severe gale reached the coast of Ireland from the 
Atlantic on the evening of Sund&y the 11th imstant, the centre 
of which passed over Scotland ; much snow fell there during 
the passage of the storm, and the barometer reading was as low 
as 28'2 inahes. The force of the gusts reached 10 to 11 of the 
Beaufort wind-scale (o—12), and owing to the steepness of the 
barometric gradients the storm was felt over all parts of Eng- 
land, and ‘caused much damage both at sea and on land. At 
Greenwich, which was about 3co miles from the centre of the 
disturbance, the anemometer registered a pressure of more than 
352 lbs. on the square foot, being equal to an hourly velocity of 
®2¢eut 85 miles, In connection with these values it may be 
interesting to state that in the gale of December 12 the wind,at 
Greenwich attained a pressure of 37 lbs. on the square foot ; 
but in the great storm of November last it did not there exceed 
17 lbs. By Monday, the {2th instant, the centre had passed over 
the North Sea, and the barometer near Christiania had fallen 
below 28 inches, pales being experienged from the coast of 
Ireland to the Baltic. In the rear of the disturbance the 
temperature, which had been unusually high for the time of 
year, fell considerably, frost occurring in many parts of Great 
Britain on Monday night. e 


WITH reference to the above gale, Dr. "Buchel writes that at 
Edinburgh a remarkable fall of the barometer commenced at 
5 a.m. on Sunday last, and 2 a.m. on Monday the low reading 
of 28°319 inches at 32° and sea-level was registered. An un- 
usiially rapid rise then set in, and in the one hour from 4 toes 
a.m., pressure rgse 0'307 inch, as recorded by Richard’s baro- 
graph, controlled by reading# with the mercurial barometer. 
The traced line of the barograph was clear and distinct, giving 
little if any indication of ‘‘ pumping.” Consequent on a 
change of wind from east-south-east to south-west, Richard’s 
thermograph registered a rise of temperature from 37°°5 to 
48°0, or 10°°5 in the seven minutes ending 1.10 p.m, on Suns 
day. The fluctuations of Richard’s hygrograph early in the 
morning of Menday were equally striking. 


AN exceptionally heavy storm was experienced in America 
from Sunday to Tuesday last. At Chicago the vajocity of the 
wind was estimated at seventy-five miles an hour, and the 
streets were blocked with snow; while at New York the snow- 
fall is reported as the heaviest this season, The Atlantic coast 
was also swept by a fierce wind. PS 


THE Meteorelogical Council have þublished, as an Appendix 
tothe Weebly Weather Report for 1893, a summary of rainfall 
and mean temperatuge fog twenty-eight years, 1866-1893. The 
values are given for each of twelve districts, together with the 
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the westerly, or principal grazing e&c., districts, and for the 


whole of the British Islands Benerally. These summaries*have °° 


been published regularly since 1868, and, although chiefy 


@utended for sanitary 4nd agricuétural purposes, they furnisha 


very easy and trustworthy means of comparing the climatological 
statistics of different periods or districts. 
fall values for the year 1893 shows that they were below the 
average in every district except the ‘north of Scotland, where 
the rainfall Was 4s much as 13 inches above the normal amount, 
being higher than in any year:since 1868, amd chiefly owing to 
the areas of low barometric pressure taking a somewhat more 
hortherly course than usual. The greatest deficiency—viz. 
_9°5 inches--wag in the south-west of England, while the defi- 
ciency for the whole of the kingdom was 5'9 inches, which is 
greater than in any year- since 1866, except the Jubilee year, 
1887, when the deficiency was 9'2 inches. The temperature 
was above the mean in all districts; the excess over the whole 
kingdom was 1°°4, agd it was fairly equally distributed over all 
districts ; the excess has not been equalled since 1868, when it 
was 2°°0 above the normal value available at that date. 


THE first sheet of the ‘‘ Geologic Atlas of the UpnitedeStates ” 
has recently been issued. It is called the ‘*‘ Hawley Sheet,” 
and comprises the north-west part of Massachusetts, with the 
Green Mountain Region. The geology is by B. I, Emerson. 
The scale of the map is I: 62,500, or slightly more than one 
inch toone mile. The complete map of the United States on 
this scale will be 240 feet long and 180 feet high. Contours 
are drawn at twenty feet intervals, reckoned from mean sea- 
level. Three copies of the map are given :—(1) Topography, 
with streams in blue; contours in brown. The hundred-feet 
contours are deeply engraved, the intermediate lines being only 
faintly marked, This gives the appearance, of hilP-shading 
over the mountainous ground, bpt each contovwr can be traced 
with the aid of a pocket lens. (2) Areal geology, in which 
the formations are coloured over the brown, blue, and black 
of ‘the topographical map. (3) Economic geology, which 
appears, so far as this sheet is concerned, to differ from the 
other geological map only in having the tints less pronounced, 
and in having a sign for mines and quarries, The fourth sheet 
is entitled ‘‘ Structure Sections ’; here etripseof the map are 
reproduced, but without contours, and sections along the edge 
of each strip are drawn on the natural scale. Three sheets of 
text are given, one, introductory, setting out the pfrpose and 
plan of the Atlas, the others descriptive of the geology of the 
“ Hawley Sheet.” All the rocks consist of crystalline schists 
of Cambrian and Silurian age, no igneous rocks which can be 
recognised as such occur, Probably the Silurian ‘‘ Hawley ° 
schist ” is largely composed of eruptive material, but the rock 
isso much altered that its original character cannot be made 
out.e The drift deposits, which in the south-eastern part greatly. 
obscure the geology, are described, but are not shown on the 
map. 


THE proposals which have lately been made for the*renewal 


ef Antarctic research have been very widely echoed, and several 


geographical journals have given considerable space to the 
matter. Dr. Neumayer, the greatest continental authority on 
the subject, devotes the igst place in the Anzalen der Hydro- 
graphie to a review@of the facts. He translates the abstract of 


Dr. Murray’s paper, given in NATURE for November 30, 1893, 


and expresses hearty approval @f the scheme of an Amtarctice 
expedition there set forth. The Scoitish Geographical Magazine . 
for February contains a further accounteof last year’s Dundee | 
Antarctic expedition. e 


, 


e 
AUTHENTIC information as to the reported high latitude e 
(84° N.) attained by the American whaler Newport is at last 
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avaifable in the*new number of the Bulletin of the American 
Geographical Society. A “euotaigon from a letter written by 
frof. George Davidson, of San Francisco, runs: ‘* The captain 
has been in to see me, and has given me some graphic descrip- 
tfons of his actual experience in those waters. . 


a only 73°, and is dreadfully annoyed that thé newspaper reporter 


made such an erroneous statement when he had the truth be- 
fore him.”® It is unfortunate that the news agency which cabled 
the invention to this country did not consider ig warth while to 
give notice of thegorrection, for the record of farthest north 
has been altered in some books of reference, and there is now 
no chance for the sober truth being accorded a tithe of the pubs 
licity given to the sensational report. 


AT th meeting of the Royal Geographical Society; on Mon- 


day evening, a paper on Johore was read by Mr. Harry Lake, 
who for three years has been engaged in exploring and survey- 
ing the interior of this little-known State. 
southern extremity of the Malay peninsulagand the interior con- 
sists of low tropical jungle and swamp, diversified occagfonally 
by undulating or mountainous country. The rainfall is 
excessive, but the great lake of Bera or Tasek, which was 
represented if former maps, turned out to be merely a vast 
swamp. The Blumut Mountains in the interior formed one of 
the most interesting features of the exploration, and the primi- 
tive peopl@ of the interior, the Jakuns, have been studied 
with some care. Under its present Sultan, Johore has made 
great strides in political and economic progress, The chief 
exports are gambier and pepper, which are cultivated by Chinese 
labour. 


THE question whether ‘‘ beats” due to the interference of 
two nearly equal sounds can originate in the brain instead of in 
the air oùtside, is discussed by Karl L. Schaefer in the Zeitschrift 
jir Psychologie und Physiologie der Sinnesorgane. It is well 
known that-two tuning-forks producing beats continue to produce 
them when one fork is held to the right, and the other to the 
left ear, in such a manner that the sound cannot reach the other 
ear thrqngh the air. Wundt himself, in his Pzlosophische 
Studien, declared the direct, ‘cerebral origin of beats to be 
possible, and connected it with the recently proved possibility 
of a direct stimfulatién of the auditory nerve-trunk. Herr 
Schaefer, on the other hand, does not think that such an origin 
of beats can be deduced from the experiment quoted. He looks 
upon condfiction by the bones of the skull as the cause of the 
phenomenon observed. This is confirmed by the fact that 
even the faintest sounds are capable of propagation from one 
ear to the other by conduction through the bones. It is 
° generally acknowledged that this is the explanation of beats pro- 
duced by strong notes. Whether the same applies to faint notes 
can only be finally decided by determining, with more delicate 
instruments than any hitherto used, whether beats continue. to 
be heard after conduction through the bones haseceased. 


AT a recent meeting of the Société Francaise de Physique, M. 
Hurmuzescu showed several instruments which he has employed 
in his experiments on static electricity, the insulating medium, 
being a new material to which ke has given the name dielectrine. 
_ This substance consists of a m#xture of paraffin and sulphur, and 
is preferable to either of these insulatars, as it is harder and has 
. 2 higher melting-point than pure paraffin, an@ is less hygroscopic 
* an@ brittle than sulphur. By means of a special method it is 
*ossible*to obtain dielectrine iMhomogengous masses which are 


, -yery hard, and can be eagily worked either in the lathe or with 


e? file, 


l being composed of dfelectrine, 


$ 


One of the instmiments shown was an electrophorus, the 
handle of the metallic plate and the disc which is electrified 
With this instrument sparks 
2 c.m, long were obfmined even when the air was moist, while 


e NO. 1268; VOL. 49] 


. But he reached?! 


Johore occupies the | 


the charge was elina for a very long ife. This new sub- 
stance, Which experiment has shown to be very unalterable, will 
be of great use as an insulafr, particularly inedamp situ®tion® 


HAVING carried on an elaborate series $f experiments on the 
rotary dispersign o#quartz in the infra-red part of the spectrum, 
M. G. Moreau is now investigating the magnetic rotary dispersion 
of carbon bisulphide for the samegpart of she spectrum. He has 
also measured the refractive index of carbon bisulphide for the 
infra-red rays, so that he may be able to compare his experi- 
mental values for the magneMc rotary dispersion with those 
obtained by the formula dedyced by Maxwell's electro- “magnetic 
theory, The magnetic field used in the experiments was "pro~ 
duced by the large coil which Verdet used in ‘iis classic re- 
searches in this subject, its intensity being measured by the 
rotation produced in carbon bisulphide for sodium light. In 
the infra-red observations a thermopild and delicate galvano- 
meter were employed, The author has succeeded in measuring 
the rotation for wave-lengths between o°8 and 1'4 wu; the 
absorptgon of the CS, preventing any measurements being made 
for greater wave-lengths. The paper in which the above 
results are given will be found in the Annales de Chimie et de 
Physique for February. z n 


THE annual report of Prof, Alexander Agassiz, as director of 
the Museum of Comparative Zoology at Hétvard College, for 
1892-93 has just been received; from it, amid many other 
interesting details, we learn that Prof. A. Milne-Edwards has in: 
hand a final memoir on the Crustacea of the Blake, that 
Prof. Ludwig’s monograph on the holothurians of the Blake 
will soon be published, the last plate of the nineteen being in 
the hands of Werner and Winter. As to Prof. Agassiz’s own 
work we read: ‘‘ For nearly thirty years since the publication, 
of the catalogue of North American acalephs I have every 
summer, and frequently during the winter months, also, paid a 
good deal of attention to the jelly-fishes of our coast. An im- 
mense amount of drawings and of notes have thus been accumu- 
lated,” and we have the hope express@d that during the coming 
year he may be enabled to arrange this valuable material for 
publication. We would join our hopes to his, and sincerely 
trust that the fascinations of fresh voyages of discovery may be. 
for% time resisted, in 8rder that the scientific world may not 
lose the record of so much important work, a record which, 
Prof. Agassiz alone cam give. The various reports of the various. 
assistants are interesting, and show the large resources of the: 
museum, which, large though the building is which contains Ít, 
now urgently calls for more space. 


THE February number of Nature Notes, with which is ndéw, 
incorporated The Field Clud, contains a note hy Mr. W. M. E. 
Flower, on a tortoise or ‘‘ gophæ ” that he brought over from. 
Florida, last July, in a case of palmettoes and other plants.. 
When the cold weather set in, the gopher made a burrow, in 
which it has lived until now, but whether it will survive the. 
winter remains to be seen. It will be just as well perhaps if the. 
English climate proves to be unfavourable to the animal, for in. 
Florida gophers do an immense amount of damage to plants 
and crops, and thousands of pounds have been sppnt in destroy-. 
ing the pest. 


Pror. BYRON HALSTED describes in the Buletin of the 
Torrey Botanical Club for December 1893, the Solandi process. 
of sun-printing and its application to botanical technique. The., 
process consists briefly in exposing the subject, necessarily some» — 
what trgnslucent, to the sunlight ina printing-framé in common. 
use by photographers, witha sheet of sensitised paper at the 
back of the subject, in the same manner as a ‘print is taken. 
from a negative of the ordinary sort. The sun®print thus. 
obtained becomes, after it has been tOned?the negative from 
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which the positive picture is printed. The negative is Satyrated 
with kerosene for the purpose of clarjfying. 


Mr. G. NICHOLSON, the curator of the Royal Gardens, 
Kew, contributes to the February number of the Xew Bulletin 
a report on horticulture and arboriculture in fhe Wnited States. 
It contains accounts, among others, of visits to the following 
gardens :—Holm Lea, ntar Br&kljme, Mass., the residence of 
Prof. C. S. Sargent; the Arnold Arboretum, of Harvard 
- University, at Jamaica Plain, Mass. ; the Missouri Botanical 
Garden at St. Louis; the Horticultural Exhibition at Chicago ; 
the Mount Hope Nurseries at Rochester, N.Y. ; and Meehan’s 
Nursery, Germantown, Philadelphia, The paper also contains 
motes on railway gardening, and on the native flora of the 
districts passed through, 


AN interesting papereon the possible transmission of the 
tubercle bacillus by cigars, has appeared in the current number 
of the Centralblatt fir Bakteriologie. Dr. Kerez, in the pre- 
face to his experiments, points out that ample opportunity is 
given for the infection of cigars with tuberculous material as so 
many of the people employed in tobacco manufactories are 
known to suffer from consumption.e The manney in which the 
cigars nfay become infected is apparent when it is remembered 
that by force of habit and convenience the tobacco-workers 
prefer to usg their SAliva for getting the leaves to adhere in 
cigar making, instead of the materials supplied to them for this 
purpose. In this way the tubercle bacillus is easily conveyed 
to the cigar. Dr. Kerez has, therefore, imitated in every detail 
on a small scale the manufacture of cigars, using saliva con- 
taining tubercle bacilli for the moistening of the leaves. After 
being dried and packed away in boxes, cigars preserved for 
dafig@nt lengths of time were carefully unrolled, the leaves 
washed with water, and the infusion inoculated into guinea-pigs. 
In all cases where the infected cigars had only been kept for ten 
days, the animals treated with the tobacco infusion died of 
tuberculosis, but when the cigars were kept for longer periods 
the animals suffered no ilf-effects, indicating that during this 
time the tubercle bacilli had either been destroyed or deprived 
of their virulent character. As long, therefore, remarks Dr. 
Kerez, as the cigars, preguming them to have been infected in 
the course of making, are kept for a sufffciently long time fn 
the manufacturer’s hands before distribution, this possibility of 
spreading consumption may be ignored. ® 


A CATALOGUE (No. vi.) of works on geology offered for 
sale by Messrs. Dulau and Co. has just been issued. 


A cHEap edition of “The Religion of Science,” by Dr 
Paul Carus, has been published by the Open Court Publishing® 
Company, Chicage. 


© 
Messrs. HORNE AND THORNTHWAITE have published a new 
descriptive catalogue of astronomical telescopes and other optical 
instruments. 


A SECOND edition has been published of the catalogue of the 
Camera Club Photographic Library, compiled by Messrs, L. 
Clark and W. Brooks. i 


MEssRS. BLACKIE AND SON have published a guide to the 

examinations in elementary agriculture of the Department of 
Science and Art, and answers to the questions set inghe subject 
from 1884 to 1893. 
- “A SHORT History or ASTRONOMY,” compiled by Mr. 
George Knight, and published by Messrs. G. Philip and Son, 
is a little book of twenty-seven pages, In paper covers» con- 
taining a sketch gt the growth of astr®nomy suitable to begin- 
ners, and likey to create a desire for fuller knowledge. 


THE first edition of Mm Bowen Cooke’s work on ‘* British 
Locomotives” being nearly exhausted, the publishers announce a 
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second and revised editjon as almost rgady for isse. The same 
publishers (Whittaker and Co. ¥anndiince a work on ‘‘ Survey- 


ing and Surveying Instruments,” by Mr. G. A. T. Middleton. g 


@ WE announced towards the end 8f last year that the British e 
Naturalist would-be discontinued after the December number. 
General regret having been expressed at the proposed diston- 
tinuance of that useful magazine, the opinions of some well- 
known naturalists were obtained, and with the result that 
arrangements were eventually made for carrying on the publica- 
tion. The first number of the new series is before us, and its 
cgntents will be appreciated by the student of natural history 
and collector. Edited by Messrs. J. Smith and L. Greening, 
and with the assistance of the late editor, Mr. J. E. Robson, 
and others, the magazineshould have a wide circulation emong 
naturalists in all parts of the country. 


MESSRS. MACMILLAN AND @o. will publish immediately a 
volume of ‘‘ Essays in go istorical Chemistry,” by Prof. Thorpe, 
based og lectures and addresses delivered during the last twenty 
years. The list of subjects includes Boyle, Priestley, Scheele, 
Cavendish, Lavoisier, Faraday, Thomas Graham, Wöhler, 
Dumas, Kopp, and Mendeleef. ä . 


Mr, Henry Louis has prepared, and Messrs. Macmillan ' 


and Co, are about to publish, a ‘‘ Handbook of Gold-Milling,”’ 
in which the subject is treated for the first time in @ form at 
once scientific and practical. It is hoped that the book may be 
found useful not only for the technical instruction of mill-men, 
but also for the guidance of managers and managing directors of 
gold-mines. The work begins with an account of the physical 
and chemical properties of gold, and also of mercury ; stamp- 
mill construction is considered in detail, the mechanical prin- 
ciples underlying the design of each part being thropghout 
elucidated. The theory and practice of concentration, as far 
as it refers to gold-milling, is next considered, together with 
the most approved modern method of treating the concentrates 
and other products of milling, Chapters are appended on the 
e conomic considerations involved and on the assaying of gold 
ores and products. The book is fully illustrated. bs 


Two new boron compounds, diphenyl boric acid and the cor-, 
responding chloride, have been obtained in the Restock Labora- 
tory by Prof. Michaelis, and an account of them, together with 
several other more complex aromatic derivatives of boron, is 
contributed to the latest issue of the Berichte. In the year 
1879 Prof. Michaelis, in conjunction with Dr. Becker, succeeded 
in preparing phenyl boron chloride, CgH;BCls, the first boron 
compound containing a benzene radicle. This interesting sub- 
stance, a liquid which boils at 175°, was obtained by heating 
together to about 200° in a sealed tube the corresponding 
quantities of boron chloride, BCl,, and mercury diphenyl, 
Hg(ŒH,), Upon bringing it in contact with water a beauti- 
fully crystallin@ and powerfully antiseptic substance, pheny 
boric acid C,H,;B(QH),, was produced, which upon heating 
evolved water vapour, and yielded the anhydride C,H; BQ). It 
is now shown that diphenyl boron chloride, (CgHs5),BCI, is 
f@rmed when the mono-phenyl compound is heated along with a 
further quantity of mercury diphehyl to 300-320° in @ sealed 
tube. The product is`a mixture of diphenyl boron chloride 
with mercury chlorg-phenfl Hg(CgHg@ Cl, from which latter 
compound the former may be separated by extraction with an 
organic solvent. Upon distillation of the extract liquid 1s 
eventually isolated whiĉh boils at 270°, and which proves to be 
pure diphenyl boron chloride. It is #@thick colourless liquid 


which fumes slightly in moist air. Upon*heating with water it . 


is decomposed with formation of a substange endowed with an 
exceedingly powerful and penetrating odour. This substance 
rapidly collects as an oil upon the surface of the water. After 
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o ‘purification by solution in Mer ang evapdfation of the latter it 
‘takes the form of a colourless viscOus substance, which soon 
solidifies to a mass of crystals, colourless at first but subse- 
quently faintly yellow, The crystals melt at 264°, evolving the® 
° “characteristic odour in a still more pungeat form. Even the 
merest trace of the compound is at once rendered evident in a 
room by i unmistakable effect upon the olfactory nerves. A 
small quantity introduced into a non-luminous dame imparts a 
brilliant green cologr to the latter. It appears to act as a truly 
' acid substance, dissolving readily in alkalies; the salts pro- 
duced, however, are not endowed with any great stability, fox 
the acid can be extracted from the solutions by means of orga nic 
| solvents, ` ° 


In an® appendix to Prof. Victor Meyer’s. memoir, referred 
' to last week (p. 349), a recent extension of the subject 
| of stereochemistry to purely Morganic elements is alluded 
_ to. Dr, Werner, in a treatise upon, the nature of the 
; isomerism of the numerous ammoniacal compougds of 
cobalt, platinum, and other metals, shows that the complex 
i relations of these substances are capable of a surprisingly simple 
_ explanation wpon the assumption of different arrangements of 
' the various atoms and groups in space. The foundations of a 
| stereochemistry of platinum are laid by assuming the atom of 
' the metal @ occupy the centre of a regular octahedron, to the 
six corners of which the various groups are attached. In this 
' manner the existence of the two isomeric series of complex com - 
pounds of the composition Pt(NH,),X, is accounted for, the 
difference between them being brought about bya difference in the 
` relative positions of the two NH; groups. It would thus appear 
| that the great concentration of research upon the organic com- 
| pounds, which has been the salient feature of the chemical pro- 
gress of* the lastwenty years, has had the fortunate effect of so 
enlightening ug as to the internal structure of chemical molecules 
' as typified in carbon compounds, that the remaining ¢complex 
problems of inorganic chemistry may now be attacked with much 
. greater likelihood of success. 


Nore® from the Marine Biological Station, Plymouth.— 
During the past fortnight the floating fauna has assumed a 
Considerably righer character, chiefly owing to the marked in- 
crease in the numbers of Decapod larvæ (esp. Zoea), and to 


t 


| the reappearance of Coelenterates, which have been very scarce 


for the pagt two months. Zfhyre of Aurelia have appeared , 


, gand are already fairly numerous; a few specimens of the 


} 


i 


t 
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Anthomedusa Ratkea octopunctata have been observed, and a 
Leptomedusa, apparently PAialidium variabile, has been taken 

e in fair quantity. Some Ctenophore larve have also been 
observed. Prosobranch and Opisthobranch veligers are plen ti- 
ful, and a single specimen has been obtained of the pelagic 
postlarval stage of Arenicola, discovered at Plymouth last year. 
Other captures on the shore and with the dredge include Æ olis 
papillosa, Platydoris planata, and large numbers ef Alyzostomune 
from Antedon rosacea. Littorina littorea is breeding, 


THE “additions to the Zoological Society’s Gardens during 
the past week include two Bonnet Monkeys (Afacacus sinicus 
9 9) from India, presented rgspectively by Col. J. North, and 
Mrs. Hewit; a Macaque Monkey (Macacus cynomolgus, 2) 
from India, presented by Mr. F. Reynolds ; a Pinche Monkey 
(Midas ædipusy from NeW Granada, presented by Miss Farmer ; 
a Banded Ichneumon (Herpestes fasciatus), two Vulturine 

o Guine Fowls (Wumida vult@ina), foug Red-bellied Waxbills 
. (Estrelda rubriventris), two Madagascar Weaver Birds (Fondia 
o. madagascariensis), twe Alario Sparrows (Passer alario) from 
*' East Africa, presented by Mr. Besant; a Red-eared Bulbul 

3 ° (Pycnonotus jocosus), 4 yellow-bellied Taothnay (Liothrix lutezs), 

- three Indian Silverebills (Munia malabarica) from India, a 
eChestnut-breaste®, Finch (Donacola castanéothorax) from 
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Queensfand, two Java Sparrows (Padda oryzivora) from Java, 
two Russ Weaver Birds @Quelea rassi), a sCrimson-csowned 
Weaver Rird (Luplectes fammiceps) from West Africa, two 
Saffron Finches (Sycatts Faveolus) from Brazil, presented 
by Mr. C. S.’ Simpson; a Chaffinch (Aringilla celebs), a 
Brambling (Fringilla montifringilla), a Greenfinch (Ligurinus 
chloris), a Linnet (Zizota confabina),*three Lesser Redpolls. 
(Linota rufescens) British, presented by Mr, L. V. Dance ; a 
Moustache Monkey (Cercopithecus cephus, 9 ) from West Africa, 
a Green-winged Trumpeter (Psophia viridis) from the Amazons, 
deposited. ° n 


OUR ASTRONOMICAL COLUMN. 


A TEMPERED STEEL. METEORITE.-s-Among the many ob- 
jects collected by the Peary Expedition to Greenland in 189% 
was a meteorite weighing about 267 pounds. It was found by 
Prof. A. Heilprin, near Godhaven, Disco Island, and sent to 
the Acudemy of Nafural Sciences of Philadelphia, in the Pro- 
ceedings of which (1893, p. 373) it is described by Mr. E. 
Goldsmith. When received: at the Academy, the meteorite ap- 
peared to be solid and devoid,of cracks or any signs of disinte- 
gration, but this condition soon „changed, and the masseslowly 
cracked and began to fall to pieces. It is thought that this 


crumbling was due to oxidation resulting from the existence of - 


a higher temperature and a greater quantity of ogone in the 
latitude of Philadelphia than in that of Greenland. Mr. Gold- 
smith has examined some of the pieces separated from the 
mass, The substance could easily be separated into hard, 
metallic and tough granules, and a powder capable of reduction 
to any degree of fineness, A determination of the separated 
quantities gave 73°8 per cent. as the proportion of the granules, 
and 26°2 per cent. as that of the powder. The specific gravity 
of the former proved to be 6°14, and of the latter 4°73. One o 
the pieces from the meteorite was reserved for grinding @h 
etching, but’ it was found that the process involved con- 
siderable difficulty owing to the extreme hardness of the 
specimen. Indeed, the mass was so hard that it would scratch 
soft iron, making an impression visible to the eye and sensible 
to the touch. This and other tes seems to warrant Mr. 
Goldsmith calling the object a tempered steel meteorite. 
Possibly the meteorite fell into a pool of water or deposit of 
snow or ice, and was thus quickly cooled down from the heated 
condition obtained by rushing through the atmosphere. 
‘Analyses show that®there is a distinct difference between the 
granules and the separated dark powder. The former contains 
a sulphuret, probably troilite ; tĦe latter contains no sulphuret, 
but, instead, a sulphate. Tron, nickel, sulphur, traces of 
carbon, chlorine, phosphorus, and chromium were found ; also 
a silicate in which lime and magnesia were recognised. Copper 
and cobalt were searched for, but in vain. According to Prof. 


. A. 'E. Nordenskiold and J. L. Smith, the Disco Island ter- 


westrial iron contains copper, cobalt, phosphorus, and compéra- 
tively large quantities of carbon. 
these differences are too great tg be overlooked in comparing 
analytical work ; they indicate that the mass found by Prof. 
Heilprin is not of terYestrial, but of celestial, origin. 


ASTRONOMY IN POETRY. — Some litterateurs and ultra- 
sentimental poets affect to helieve with Macaulay that the 
advance of science means the death of poetry. It was left to 
Lord Tennyson to show that scientific facts admit of the highest 
poetical expression. Another instance of the exactness of his 
references to astronomical matters is given in the February. 
number of the Observatory. In “Maud” the® beautiful lines 
occur— 

‘a time of year 
When the face of night is firo on the dewy downs, 
And the shining daffodil dies, and the Charioteer 
And starry Gemini hang like glorious crowns 
Over Orion’s grave low down in the west.” . 
A little further reference is made to the planet Mars, “As he 
glow’d like a ruddy shield on the Lion’s breast.” The whole 
passage refers to the Crimean War, which was from 1854 to 
1856, and, from the first quotation, it is evidenf that Tennyson 
had in mind the months of April and May. 
therefore, to see whether Mars occupied iq the fifties the posi- 
‘tion named by the poet. Upon looking up the matter it appears. 


that the planet was in Leo in June 1852, November 1853, ` 


As Mr. Goldsmith remarks, , 


Tt wawinteresting, ` 


n r 


e i 








sa didi tina nearer 


pril and May 1854, October 1855,gind not at all in 1856. In 
1852 Mars passed rapidly through the constellation, but in 1854 
he was nearly a moh in exactly the position—‘‘on the 
Lion’s breast” —described by Tennyson, rom internal 
evidence alone, thereforg, the time referred to in the poem can 
be fixed as the spring of 1854. 
e 


Nova Avuric&—In a brief note to Astronomische 
Nachrichten, No. 3209, Mr, Martin Brendel says that he has 
found Nova Aurigæ upon an aurawal photograph taken by him 
at Greifswald, Norway, on January 5, 1892. It will be 
remembered that Dr. Anderson anwounced his discovery at the 
end of January 1892, and that Prof. Pickefing afterwards found 
the object upoh photographs taken in December of the previous 
year, 





AGRICULTURAL EXPERIMENT STATIONS. 


THE general British public regards with suspicion thegrant- 
ing of State aid for scientific experiments, But though 
the reluctance to give such assistance to pure science may be 
partly understood, it might reas®nably be expected that the 
shop-k@eping instinct would have led to the adequate endow- 
ment of an applied science like agriculture. An article by Mr. 
James Long, howewer, in the January number of the Record of 
Technical @nd Secondary Education, shows how unfavourably 
England compares with other countries as regards institutions 
in which the scientific principles of agriculture are taught. We 
have two or three excellent agricuitural colleges carried on by 
private enterprise, but it is a question whether they supply the 
requirements of the practical farming class. Compare this with 
‘what has been done abroad. ‘f Some thirty years ago,” says Mr. 
Long, ‘‘the Government of the United States made grants of land 
@eZch State for the purpose of establishing colleges. At the 
time, the proportion handed over was 30,000 acres for each 
senator or representative in Congress to which the State was 
entitled according to the census of 1860. In addition to this 
grant, large and frequent money grants in connection with the 
' agricultural sides of thege colleges and to the experiment 
stations, which have also been established, have been made. 
Figures, which have been furnished to me by one of the officials 
of the U.S. Government, show that in some instances the value 
of the permanent endowment of each college exceeds £100,000, 
while the interest bring$ in amounts reachjng, in some instances, 
to nearly £10,000 per annum. To this may be added the value 
af the buildings which have begn erected from funds supplied by 
the Central and State Governments, whic& vary from £20,000 
to £200,000, and these values are constantly increasing. The 
first systematic attempt to teach agricultural science in America 
was conducted at Yale, which, from time to time, was followed 
by Michigan, New York State, Kansas, and Massachusetts. 
There are now some fifty State agricultural colleges, conducted 
upon a recognised system by men of capacity, and generally 
equipped in a nmnner which leaves little or nothing to be 
desired,” e 

The work of these colleges is not restgicted to the instruc- 
tion of students in the science and practice of agriculture, for to 
each college a State experiment station is generally attached. 
In England experimental workein agriculture has been left 
entirely to private enterprise. As Mr. Long remarks, were it 
not for Rothamsted our scientific work in agriculture would have 
been sorry indeed as compared «with that accomplished by the 
people of other countiies. In thé'United States there are more 
than fifty expetiment stations maintained by grants from each 
State and the Central Government. 

One of the stations visited by Mr. Long, that of Geneva, in 
New York State, has an income of £4000 a year, from which 
it pays in salaries £1650, and in wages £1200, There are six 
chemists on the establishment, in addition to the director, an 
assistant director, a horticulturist, a pomologist, a clerk, and a 
staff of workmen. No wonder th& alarge amount of valuable 
work has been performed at the station during the last eight 
years. © 

Canada possesses five experimental farms of considerable size. 
Roughly these farms cost 415,000 a year, or £3000 a year 
each, omitting salariés. Coming to this side of the Atlantic we 
find that France has three important agricultural colleges, To 


the chief of these, that in Grignon, near Paris, a large farm is 
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attached upon which experinfental work is conducted. ltaly 
possesses the experiment station at Lodi (Reale Stazion§ 
Sperimentale di Casei§cio), where instruction is given in science 


%nd practice, and chemical investigations are conducted, th 


funds being provided by the Government and the Province . 
and Commune jointly. Germany is full of agricflture 
experiment stations. The station at Kiel is gupported 
by grants from the Central and Provincial Governments, and 
combines inetruetion with experimental work. In Denmark 
experimental work is carried on in the laboratory at Copen- 
hagen, in experiment grounds, and at the Lyngby agricultural 
school and experiment farm, which is a good example of the 
Danish colleges. In Sweden and Norway Mr. Long visited 
the agricultural schools and stations at Ultuna and Alnarp. In 
addition to the sual farm, the former possesses an experiment 
station conducted somewhat on the Canadian lines. ‘he best 
class of scientific investigations seems to be carried on at the 
chief station near Stockholm. Mr. Long also briefly refers to 
the systems of agricultural insfruction adopted in Switzerland, 
Holland, and Belgiu His report shows clearly that Great 
Britaingis behind oth€r nations, both as regards State provision 
for instruction in agriculture and the establishment of experi- 
ment stations. It is quite time that the necessity’ for these 
stations was recognised by the Government. 


ad 

THE SPENCER-WEISMANN CONTROVERSY} 
AS most readers of NATURE are aware, a very interesting 

controversy has arisen between Mr. Herbert Spencer and 
Prof, Weismann. The subject, although many minor issues 
appeared, is that apple of discord of modern biology, the ex- 
istence of an inheritance of acquired characters, and in necessary 
association with that, the extent of the operation of natural 
selection. The two approach the questions in sharply-contrasted 
attitudes. Mr. Spencer looks at the problems of biology in 
their philosophical aspect as part of the large field of abstract 
thought which he himself has done so much to analyse, 
synthesise, and codify. Prof. Weismann, although best known’ 
by his theories, has been above all things a minute investigator 
of structural details. In the present controversy, Spencer 
maintains that the weight of evidence and argument in favour 
of the inheritance of acquired characters is so great that * unless 
there has been inheritance of acquired characters there has been 
no evolution.” Weismann believes that there are insuperablee 
difficulties in the way; that there is no *videftce for such an 
inheritance ; that natural selection is an all-sufficing cause. 

Mr. Spencer’s first argument is drawn from the gradations of 
tactual discriminativeness in the human skin. These gradations 
range from the ability of the tip of the tongue to recognise 
double contact in the points of a pair of compasses when their 
points are one-twenty-fourth of an inch apart, to the ability of 
the middle of the back which requires the points to be two 


anda half inches apart. before double contact can be distin- è 
guished. It is a fair statement that these gradations are so dis- 


tributed on the skin that those parts which are more used to the = ® 


opportunity of discriminating are more capable of discrimination 
than warts with lesser opportunities. Spencer points out the diffi- 
culty orimpossipility of believing that minute increases of tactile. 
discrimination, as, for instance, distinguishing contact as double 
when the points are one-twenty-fourth inch apart instead of when 
they are one-twentieth inch apart, could not determine the ex- 
istence of animals, and so could not have been selected. On 
the other hand, were the effects of use inherited, the grada- 
tions are explained. Against this, as against other individual 
cases, Weismann points out that there are not sufficient data ; 
we know little or nothing of how variations occur, and what are. 
the least variations that have value in selection, In the parti- 
cular case of the tongue, one must remember that the tongue js e 
one of the most highly specialised, organs of the highest exist- 


e 
e 
t «The Inadequacy of Natural Selection,” by Herbert Spencer. 1. 
Contemporary Zevicw, February, 1893. 11, 1d March, 1893. 
** Prof, Weismaan’s Theories,” by Herbert Spencer. Contemporary e 


Review, May, 1893. ; m 

‘ A Rejoinder to Prof. Weismann,” by Herbert Șpen8er. Contemporary © 
Review, December, 189%. . 

“Die Allmacht. der Naturziichtung. Eine Emviderung an Herbert 
Spencer.” Van August Weismann. Jena: Gustav Fischer, September, 
1893. (Of this an English rendering appeared in the GAileytporary Review @ 
for September and Octgber, 1893.) C x ‘ 
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, an argument against Weismann’s theories. 
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ing type of mammalia, and we fnow nothing of the myriad 
Rhanges that have taken place during its evolution. Spencer 
urges that Weismann has ade no weply to the difficulty 
Of „the distribution of tactile discriminativeness over th 
skin. But even were it an established fact that the effects 
of ust are inherited, Mr. Spencer’s suggestion ,would bring us 
no nearergin explanation, as it cannot be supposed that increased 
use would multiply the number of tactile end organs. If the 
origin of the end organs be left unaccounted fer, gnd it be said 
that these changes,in the brain that are the result of practice in 
discrimination are accumulated by inheritance, still the argu- 
ment is not cogent. For a variation in the brain leading to thg 
slightest increase of discrimination in interpreting the messages 
from. the peripheral sense organs certainly have a value in 
selection. 

In the matter of Panmixia, Mr. Herbert Spencer has mis- 
understood Weismann completely. Panmixia does zo? imply 
selection of smaller varieties, bugghe cessation of the elimination 
of smaller or more imperfect varieties. The discussion of the 
variation of cooperative parts leaves tha, issues open, In the 
case of the giraffe, Mr. Spencer thinks that the main pgints of 
its extraordinary structure must be due to natural selection. 
Nägeli some time ago selected the case of the giraffe as a special 
instance of the inadequacy of selection. But in the giraffe, and 
in many othr cases, as in the horns of a stag, increase of an 
organ to be of any use must be accompanied by modifications 
of a multitude of cooperating parts. For such cases of co- 
adaptation, natural selection without the inherited results of 
increased ‘use, Mr. Spencer believes inadequate. Weismann’s 
chief reply is drawn from a study of neuter ants. In them 
there are many structures different from the correspond- 
ing structures in males and females, and of these some imply 
the harmonious modification of cooperating parts. Follow- 
ing” those who have investigated ants most fully, Weismann 
believes that most of these modifications arose subsequently 
to the loss of reproductive power by workers and soldiers, 
and that, consequently, we have here an instance of modifica- 
tions involving eoadaptation where there is no possibility of the 
inheritance ofeacquired characters. Against this, Spencer has 
set forth ‘‘ certain views concerning the origin and economy of 
social insects, which differ from those that are current.” Ac- 
cording to these views reproductive power was lost by neuters 
subsequently to the appearance in them of the new characters, 
and congequently upon his theory the inheritance of acquired 
characters is not excluded. Thus, on his view the issues are 
still open. g 

When Mr. Spenceg brought forward a set of instances sup- 
porting the popular belief that offspring to a-second sire occa- 
sionally show traces of the first sire, he was apparently unaware 
that Weismann had already discussed a number of such cases, 
grouping them under the name “‘telegony.” In the famous case 


sof Lord Morton’s mare it appears that the only resemblance to the 


first sire was zebra-like stripes, and it has been known for very 
long that such stripes not infrequently appear. Settegast and 
Nathusius, two very great authorities on questions relating to the 
breeding of animals, deny that there is proof of the existence of 
telegony, and for the present at least it cannot be said that it forms 
Moreover, the sug- 
gestion made by Prof, Romanes, and accepted by Weismann, 


provides an intelligible explanation of the hypothetical facts. , 


To anyone who has seen under the microscope the intricate 
method in which nuclear matter prepares for division, Spencer’s 
suggestion that it passes from cell to cell, leaving the embryo and 
reaching the*tissues of the mother, must seem absurd, and his 
comparison of the wanderings of microbes will not render hig 
supposition more intelligible. 

The discussions of the ‘immortality ” of the Protozoa, and 
of the exact meaning of division of labour, are largely academic, 
and do not admit readily of being s#mmarised. But it is clear 
that unless gereratio eguivoca be admitted? many existing Pro- 
tosva have been reproducing by simple division since at least 


e tertiary times, and that is a leagth of life certainly amounting to 


the concept of *‘ immortality” as used By Weismann. And if 


‘ there be a material b@sis of heredity at all (a view which 
e.is by no means pec@liar to Weismann), the material basis 


e whether it be called germ-plasm or not, and whether it be 


modified in each gnfogeny or not, stretches from animal to 


* animal since the beginning of things, and has a dower of life 


gmmensely greatey than the dower of life of somatic protoplasm, 
= e 
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ANCIENT EGYPTIAN PIGMENTS!» +» 


THE refl pigment used by the Egyptians from the earliest times 

is a native oxide of iron, a hematite. Most of the large 
pieces found b} Mf. Petrie are an oolyic hematite. One spe- 
cimen, on analysis, gave 79‘II per cent, and another 81°34 per 
cent. of ferric oxide. The piecesgo be used as pigments were no 
doubt carefully selected, and the samples that I have examined, 
mostly from Gurob and Kahun, are very good in colour. All the 
large pieces were ofasingularghape, having one side smooth and 
curved ; and in all cases this side was strongly grooved with 
striæ, giving somewhat the appearance to the mass of its 
having been melted,eand allowed to cool in a circular vessel. 
No doubt the explanation of this smooth-curved Surface is, that 
these pieces had actually been in part used to furnish pigments, 
and having been rubbed with a little water in a large circular 
vessel, had been ground to this shapee By experiment it was 
found that these pieces of the native hematite yielded, without 
any further addition by way of medium, a paint which could 
readily be applied with a brush, as it possesses remarkable ad- 
hesive properties, ait it resembles exactly, in every particular, . 
the red used in the different kinds of Egyptian paintings. In 
addition to these samples of the pigments, all of which are 
native minerals and in their gatural conditions, there are other 
reds, finer in colour and smoother in texture, evidently & supe- 
rior pigment ; these apparently have been made from carefully 


. selected pieces of heematite, which have been ground and 


washed, and dried by exposure to the afr. Sore of these 
pieces are very fine in colour, and it would be difficult to match 
them with any native oxide of iron that is used as a pigment at 
the present day. There is every reason to believe that this is 
the earliest red pigment which was used, and it remains to this 
day the commonest and most important one; it is a body un- 
attacked by acids, unchangeable by heat, and even moisture and 
sunlight are unable to alter its colour, At the present time 
many artificial products are used to take the place of this natmra] 
igment. e? 

Yellow Figments,—These, again, are natural products, and 
by far the most common yellow used by the Egyptians is a 
native ochre. These ochres consist of about one-quarter, of their 
weight of oxide of iron, from 7 to 10 per cent. of water, and the 
rest of their substance is clay. Whet moist they have a greasy 
feel, and work smootbly and well with the brush. There is no 
evidence of these bodies having changed colour, but undoubt- 
edly they are chemically not nearly so stable as the red form of 
oxide of iron. Many of the pieces ofethis pigment, found at 
Girob and at Tel-el-Armarna, are very fine in colour. 

Some of the specimens of the very earliest colours of whi 
the exact history is known, appe&r to be an artificial mixture of 
these two colours, the red and yellow, thus producing an orange 
colour. These samples were found on a tomb at Medum, 
which, according to Prof. Flinders Petrie, was built by Nefer- 
mat, a high officialand remarkable man at the Court of Senefru. 
Senefru is known to have lived in the fourth dynasty, about 
4000 B,C. and to have preceded Khufu, the Cheops of ‘the 
Greeks, who was the great Pyramid builder... Now, on Nefer- 
mat’s tomb the characters and Qgures are incised and filled in 
with coloured pastes, which I have been able to examine, and 
it is of interest to knfow that this use of colour was a special 
device of Nefermat, for on his tomb is stated that: ‘*‘ He made 
this to his gods zz his unspoilable writing.” In this unspoil- ` 
able writing the figures are all carefully undercut, so that the 
coloured pastes, so long as they held together, should not be able 
to drop out. All the pastes used are dull in colour, consisting 
entirely of natural minerals. Hematite, ochre, malachite, car- 
bon, and plaster of Paris appear to be the gaterials used. 
Chessylite, as a blue, probably was known even at that date, 
but the artificial blues seem hardly at this period to have come 
into use ; agrtainly they are not found in the specimens of the 
Nefermat colours which I have examined. Another yellow 
pigment, far brighter in colour, was also often used. It 
is a sulphide of arsenic, orpiment; it is a bright and powerful 
yellow, again a body found im nature, but a mush rarer body 
than echre, and consequently, probably was only used for 
special purposes, when a brilliant yellow was required. As far 
as it is known at present, this pigment did not come into use 
until the eighteenth dynasty. Gold might even be placed among 
the yellow pigments, for it was largeby used, and with wonder- 


1 A lecture delivered at the Royal Institution of Great Britain, on March 
17, 1893, by Dr. William J. Russell, F.R.S 
s 
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fully good effect. Ys reat tenacity seems*to have heen fully 
recognised, for gold is found in very thin sheets, and laig on a 
y@low ground, exactly as is done at {he present day. 

These pigment? are then simply natural minerals; no doubt 
carefully selected, andésometimes ground and washede previous 
to being used ; but the blue colour which is so largely used by 
the Egyptians is an artifigial pigment, and cohsediently has far 
more interest attached to it than those already mentioned. It 
is a body requiring comsiderabg care and experience to make, 
and thus its manufacture enables fis to some extent to judge of 
the knowledge and ability which its producers had of carrying 
on a chemical manufacture. No qoubt the splendid blue of the 
mineral chessylite was first used, but certainly in the twelfth 
dynagty-—-that is, about 2500 B.C.—sthese artificial blues were 
used. They are all an imperfect glass, a érit, made by heating 
together silica? lime, alkali, and copper ore. The number of 
failures which may have occurred, and how much material may 
have been spoilt, cannot be known, but all the blue frit which 
I have examined—and jf is a considerable amount, some being 
raw material, lumps as they came from the furnace, and the 
rest ground pigment—all has been, though differing in grain 
and quality, well and perfectly made. Now this implies that 
the materials have been carefully selec&d, prepared, and 
mixed, and that definite quantities of each were taker’, this 
necessitating the carefully measuring or weighing of each 
constituent. An early applicatign of the fundamental law of 
chemistgy, combination in definite proportion. "The amount of 
copper ore added determined the colour; with 2 to § per cent. 
they obtained a light and delicate blue; with 25 to 30 per 
cent. a dark, and rather purple blue; with still more the pro- 
duct would be black ; if the alkali was too little in amount, a 
non-coherent sand resulted ; if too much, a hard, stony mass 
is formed, quite unsuitable for a pigment. The difficulties, 
however, did not by any means end with the mixture of the 
materials, For the next process, the heating, is a delicate 
operation. Unfortunately up to the present time the exact form 
of furnace in which this operation was carried on is not known. 
Thefurnaces were probably, especially after use, very fragile 
strt@tures, and have passed away. Considerable experience 
in imitating these frits even when using modern furnaces has 
taught me that the operation is really a very delicate one; the 
heat has to be carefully regulated and continued for a consider- 
able length of time, a time varying with the nature of the frit 
being prepared; and, further, in the rough furnaces used it 
must have been specially difficult to have prevented unburnt 
gases from coming in contact with the,material ; but if they 
did, a blackening of the frit must have taketi place. However, 
all these difficulties wee avoided, and a frit was made which 
exactly answered all the necessary requirements. It had, for 
igstance, the right degree of cohesion, for many of the large 
pieces which have been fougd have, like the haematite, a 
smooth, curved striated surface, and on rubbing in a curved 
vessel with water, easily grind to powder. The powder is 
naturally much less adhesive than the haematite powder, but 
on adding a little medium, it could at once be used, without 
other preparation, as a paint. Some of the pieces vary in 
coldur in different parts. This may have arisen from imperfecg 
mixing, or from gome parts of the furnace being hotter than 
others. It hardly appears to þe intentional, possibly some of 
the dark, purplish-coloured frits were produced by accident ; 
large pieces of it have as yet, I believe, ot been found. By 
means of comparatively small alterations these frits could be 
obtained of a green colour. One way was by introducing iron, 
If, for instance, the silica used Was a reddish coloured sand, 
it gave a greenish tinge to the frit ; and frit made with some of 
the ordinary yellowish desert sand was found to give a frit 
undistinguishable from the most common of the old Egyptian 
frits. Again, %æ rather strong green colour is obtained by stop- 


ping the heating process at an early stage, this green frit simply _ 


on heating for a longer time becoming blue. Another way in 
which even the strong-coloured blue frits have been, converted 
into apparently green pigments is by their being coated over 
with a transparent but yellowish coloured varnish which has to 


1A sample of ghe pale-blue frit gave, on analysis, the following results paaa 





‘Silica én a se iis 88 656 
Soda ae _ -e see o'i 
Copper oxkde se site aus 2'09 
Lime we Sie ase 7°88 
® Tron oxide, alumina, &c. sts ea 0'57 
e e 
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“was required, then they used the mineral malachite. 
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a remarkable extent retained its tramsparency, but ao doubt 
become with age moge yellow, and, although Srongly green 
now, may very likely originaly ha@e been nearly colourigss, 


and consequently the frit was then seen in its original blue, 


colour. Even as early as the twelfth dynasty.the green frits 
wsed were dull in colur, and if@by chance a brighter green, 
No dowbt 
by far the most brilliant blue used at any time was selected and 
powdered chessylite, and even down to the twenty-first dynasty 
they seem to have made use generally of somewhat®brilliant 
coloured fritg; Dut after that time more subdued colours 
appear to have been used, and even the scarabs were made of 
a much duller colour than formerly. All these blue frits form 
a perfectly unfadeable and unchangeable pigment. Neither 
tke sun nor acids are able to destroy or alter their colour. 

The only other pigment to which I can refer this evening is 
the pink colours which, in different shades, was much used. 
This is again an artificial pigment, and belongs to an entirely 
different class from any of the foregoing ones, for it i® one of 
vegetable origin. On simply heating it, fumes are given off 
and the colour is destroyed, bua large white residue remains ; 
this is sulphate of lime. It may here be stated that the white 
pigments used somet@hes were carbonate of lime, but more 
generally sulphate of lime in form of gypsum, alabaster, &c. 
This substance is often very white in colour, is very slightly 
soluble in water, and has a singular smoothness of texture, 
which makes it work well under the brush ; and in addition to 
these qualities, it is a neutral and very stable compound,so is 
well fitted for the purpose to which it was applied. It was 
easily obtained, being found native in many parts of Egypt. It 
is also interesting to note that there is an efflorescengg consist- 
ing of this substance which frequently occurs in Egypt, and is 
of a remarkably pure white colour ; probably this was used as a 
superior white pigment. It was easy to prove then that the pink 
colour was gypsum stained with organic colouring matter, and 
to try and imitate the colour appeared to be the most likely way, of 
identifying it. Naturally, madder, which it is known has from 
the earliest times been used as a dye, was the vegetable colour- 
ing substance first tried, and it answered perfectly, giving 
under very simple treatment the exact shade of colougto the 
sulphate of lime which the Egyptian pigment haf. Essentially 
the same colouring matter may have been obtained from another 
source, viz. Munjeet. Inthe case of madder it is interesting to 
note that the colour is not manifest in the plant—the Rubia 
tinctorum—for it is obtained from the root, and is even not 
ready formedthere. In the root it exists asa glucoside, and this 
has to be decomposed before the colour becomes manifest. In 
this root there exist several colouring matters, which are known 
as madder-red, madder-purple, madder-orange and madder, 
yellow. On breaking up the roots and steeping ¢hem in water 
for some length of time, the colours come out, some sooner than 
others, so that the tints vary, Again, changes of colour are easily 
obtained by the addition of very smal] quantities of iron, lime, 
alumina, &c., so that in these different ways a considerable 
range of colours could be obtained, but a delicate pink colour 
was the one probably generally made. This colour is easily 
obtained by simply stirring up sulphate of lime in a tolerably 
strong solution of madder, and adding a little lime, taking 
care to keep the colouring matter in excess; the colouring 
matter adheres firmly to the lime’ salt, and this settles on to 
the bottom of the vessel ; the liquid is then poured off and 
the seid matter, if necessary, dried, or mixed—probably with 
a little gum, and used at once without other preparation. That 
the colouring matter was really madder could also be tested 
by another method, viz. by means of spectrum analysis. Both 
the madder-red (alazarin) and the madder-purple (puspurin) 
give, when the light which they transmit is analysed by the 
prism, very characteristic absorption bands; the purpurin 
bands are the ones most easily seen, consequently it became 
a point of considerable interest 4o ascertain whethef from a 
specimen of this pigment, some thousands of years old, these 
absorption bands cqnid be obtained. «A small sample of this 
pink pigment was taken from a cartonage which was exhibited, 
and by treating it with a solution of alum, the coloyr was thfis 
transferred to the liquid, and “by throwing the,abs@rption 
spectrum which it gaveon the screen, and comparing if with 
the spectrum from a madder solution, if was clearly seen to be 
identical. 


#8 


Many specimens in imitation of differept ovlofred frits, and è , 


a large copy of a caftonage coloured with 
the lecturer, were exhibited. 
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° o UNIVERSITY AND EDUCATIONAL 
`% i INTINN LI GEN CEA 

OxFrorD.—At a meeting of the Ashmolean Society, held on 
fonday last, Mr. V. H. Veley read a most interesting paper, 
antitled ‘‘ A Criticism of thedlectrolytit Theory of Chemicale 

' Change,” which excited a warm discussion. At the same 
meetipg Mr. J. E. Marsh read a paper on ‘‘Some New 
Derivatives of Camphene,” which embodied some of the re- 
sults of cent investigations made by him and Mr. J. A. 
Gardner. , 

‘At a meeting of the Junior Scientific Club%on Wednesday, 
yth inst., Mr. H Balfour exhibited primitive tobacco pipes 
and vessels of skin and sinew from India and South Africa. 
Papers were read on ‘‘ Hertz’s Researches on Electromagnetia 
Radiation ” by Mr. E. F. Morris, of Balliol, and on ‘‘ The 
Distribution of Extra-marine Mollusca,” by Mr. E, W. W. 
Bowell, of ‘Wadham. 


o In thf list of newly-elected members of the Board of the 


Faculty of Natural Science given last week, the pame of Mr. 
W. Esson was inadvertently gives instead of that of Mr. H. T. 
Gerrans. 

As a result of the memorial presented fyy the Demonstrators 
to the Hebdomadal Council last year, the following stateate has 
been passed by Council, and will be promulgated in Convoca- 
tion on March 20, If all that the Demonstrators demanded has 
not been conceded, the new statuté has at least the merit of 
recognising their position and given them a definite university 
status. 

‘* Whereas it is expedient to make regulations respecting (1) the 
appointmegt of Demonstrators and other Assistants in certain 
laboratories, and (2) their tenure of office, the University enacts 
as follows :— 

After Statt. Tit. iv. Sect. 1, § 3 (page 32, ed. 1893) the follow- 
ing subsection shall be added :— 

§.4. Concerning Demonstrators and other Assistants in 
laboratories. i 

t. Every Demonstrator or other Assistant appointed by any 
of the Professors enumerated in the Schedule annexed to this 
Statute shall receive at the time of his appointment a written 
statement of the emolument and duration of his office. 

‘2, In all cafes in which a Demonstrator or other Assistant is 
so appointed for a longer period than two terms, Easter and 
Trinity terms being for this purpose computed as one term, the 
name of the person appointed and the terms of the appointment 
shall be submitted for approval to the Vice-Chancellor, who, if 
he gives®his approval, shall notify the appointment in Con- 
vocation, and cause it to be published in the usual manner. 
e 3. Any Demonstrator or other Assistant who has been dis- 
missed from office by the Professor shall have the right of 
appealing against the dismissal to the Vice-Chancellor. 


5 Schedule. 


e 
The Savilian Professor of Astronomy. 
The Professor of Experimental Philosophy. 
The Waynflete Professor of Chemistry. 
The Professor of Geology. 
e The Linacre Professor of Comparative Anatomy. 

The Waynflete Professor of Physiology. 

° The Sherardian Professor of Botany.” 


CAMBRIDGE.—Mr. T. H, Riches has been appointed to the 
occupation of the University’s table at the Naples ZooldBical 
Station forthe next five months. 8 , 

The General Board of Studies recommend that Dr. Ruhe- 
mann’s „Lectureship in Organic Chemistry should be con- 
tinued for ffve years from Michaelmas next. Dr. Ruhe- 
mann’s teaching appears to have been very popular; during 
last term he had 123 students under instruction. His work,” 
though iteis under Universit# auspices, is conducted for the 
present in the laboratory of Gonville and Caius College. 

The Agricultural Examinations Sym@icate have issued, through 
their Secretary, Mr. Francis Darwin, Deputy @rofessor of Botany, 

* a sheme of the Examination in Agriculture to be held next sum- 
emer. The éxamination will egtend from July 2 to July 8, and 
will include “papers and. practical work wh Chemistry, Botany, 

* Physiology, Entomology, Geology, Engineering, and Book- 
e.keeping (constituting @art I.), and Practical Agriculture and 
e Surveying (comstituting Part If.). The fee for admission will 
be one guinea for Part I., and two guineas for Part II. The 
names of candidateg are to be sent to the Registrary by 


e No. 1268, VOL. 49] 
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June 13, 4894. ScHèdules of the subject® odfr which the exam- 
ination.evill extend are published in the University Reporter 
for February 13. Candidages who pass both parts will receiv 
a diploma. testifying to their competent knowlege of the science 
and practiee of agriculture. e 





SCIENTIFIC SERIALS, 


e 
Wiedemann s Annalen de® oysiz und Chemie, No. 1.— 
Radiation of gases, by F. Paschen. The experiments were 
conducted upon gaseous carhgnic acid and steam. By using 
mirrors instead of lenses, and a prism of fluor spar, purer spectra 
and more decided maxima ere obtained than those found by 
Angstrém. The abserption spectra of CO, at ordinary tem- 


peratures, and of steam’ at 100°, correspond in general to the ` 


emission spectra at higher temperatures, except that at higher 
temperatures the maxima are displaced towards the less re- 
frangible end. This displacement was,found, however, to be 
reversed for at least one of the steam maxima. ‘The principal 
maximum of CO, was at A 4630, The other, at 2710, nearly 
coincided with that of steam, at 2660. The other maxima due 
to steam were found &t 8060 and 7160. All these maxima were 
very detided. A layer of CO, 7 c.m. thick showed almost. com- 
plete absorption at the darkest bands. These bands did not, as 
sometimes supposed, broaden, with increasing thicknesses of 
layers. A laye?of.air 83 c.m. thick showed them clearly, One 
principal band due to steam was found represented in the absorp- 
tion spectrum of water, but those of water were as a rule displaced. 
towards the red end. No absorption by ox#gen and nitrogen 
could be discovered under similar conditions.—-On the artificial 
colouring of crystals and amorphous bodies, by O. Lehmann. 
The recently discovered phenomenon of “‘ liquid crystals,” że. 
dissolved crystals retaining their doubly-refracting properties in 
the state of solution, has confirmed the author’s belief that the 
properties of crystals depend more upon those of their molecules 
than upon the aggregation of the latter. Hence it is probable 
that substances which are not isomorphous may, after allgbe 
capable of crystallising together. This has been actually e®® 
served in the case of sal-ammoniac and copper chloride, and 
subsequently in a large number of substances, such as meconic, 
hippuric, and succinic acids when brought into contact with 
bodies like Hofmann’s violet, phenyl blue, or methyl orange.— 
On galvanic deposits arranged in stweaks, by U. Behn. The 
streaky deposit found in silver voltameetrs and similar apparatus 
owes its arrangement tp currents within the liquid due to varia- 
tions of density during electrolysis, as was proved by varying 
the position of the voltameter. In the case of silver nitrate, the 
stréaks are most highty developed when the solution is dense 
and the current feeble. The amount of E.M.F. is without in- 
fluence.—The polarigation of solid deposits between electro? 
lytes, by P. Springmann, The counter E.M.F. generated by a 
current flowing through two electrolytes was determined, in. 
cases where the two liquids gave a solid deposit upon the mem- 
brane (parchment or gypsum) separating them. With acurrent 
of 21°4 milliampéres, solutions of lead nitrate and copper sul- 
p@ate gavea polarisation of 1°964 volts after five, and 2°02 volts 
after ten minutes. 


e 

Bulletin de i Académie Royaleyde Belgique, No, 12,—Essay 
on the variations of latitude, by F. Folie. This isan attempt to 
explain the observed variations of latitude by a superposition of 
initial nutation and an annual displacement of the earth’s pole 
of inertia due to inequalities inthe distribution of snow in the 
various north circumpolar regions. Supposing that the snow 
falling in America between the meridians of 235° and 285° E: 
of Gr. is counterbalanced by that falling in Europe and Siberia 
from 55° to 105°, the chief unbalanced tracts would be those 
between 105° and 135° in Siberia, and 15° and 65° in Europe. 


These masses would have their centres of gravity at about 120° `' 
and 35° respectively, giving a resultant centre of gravity at 77°. ' 


Assuming tlmt the thickness of snow accumulated from autumn 
till midwinter is equivalent to o°3 m. of water, and that the 
solid tcrust extends -down to the extent of one-tenth of the 
earth’s radius, a rough calculation gives 0°06” as the angle by 
which the pole of inertia w@uld be displaced to®vards North 
Ameri@ during the period considered, afterwards returning by 
the same amount between®midwinter and midgyymmer. The 
combination of this annual period with that of initial nutation, 
of 427 days, would give an apparent period of 396 d&ys, 
agreeing closely with that of 398 dafs fotnd by Chandler.— 


$ 
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Remarkable meteors in the night from Novem pero E issuing line of mongchromatic ligh}, which, ifstead of being 
directed upon an opaque whee sci@en, is diffused so as to be e 


by the same author. Several striking meteors were observed 
ig various quartezs during that night, in the constellations of 
Pegasus, Ursa Major, and Ursa Minor. The report of the 
explosion of the last Was plainly audible.—On some new pro- 
cesses for the detection of vegetable and mimerakoils, by W. de 
la Royére. An alkaline solution of rosaniline may be used for 
determining minute quantities of fatty oils mixed with mineral 
oils. Half a gramme Bf fuchSnee is dissolved in half a litre of 
boiled distilled water. A 30 per cent. solution of caustic soda 
is added drop by drop until complete discolouration is just 
obtained. The mixture is then ade up to one litre with dis- 
tilled water, and kept in a well-stoppered bottle. A few drops 
of this are added to a small quantify of the oil in a porcelain 
dish, and stirred. The animal and végetable oils quickly 
assume a pink colour, and mixtures of these with mineral oils 
are coloured red with an intensity proportional to the quantily 
_of animal or vegetable oil present. Other coal-tar products, 
such as picric acid, purpurine, rosolic acid and eosine, show a 
similar behaviour. 


Internationales Archiv fiir Ethnographie, Ba. vi., Heft vi. 
——This is the last number of the first s@ies of this valuable 
journal, which has been so excellently published by Hee? Trap. 
The first article, by Schmeltz, on a Dyak and two Japanese 
swords, is lavishly illustrated by three coloured plates, Baron 
van Hoévell describes and figures%he flattening 8f the skull and 
chest in’ Buool (north coast of Celebes). The chest flattening- 
board is always employed on the boys, but not always the head- 
board ; both are always inflicted on the girls, the object being 
solely for Wauty, and to improve the marriage value of the 
latter, It is not for the purpose of making them clever and 
active, for the people themselves say ‘‘ Reason is the gift of 
God.” Schmeltz adds an appendix, in which he gives the 
geographical distribution of the custom of skull deformation. 


SOCIETIES AND ACADEMIES, 
ee LONDON. 


Royal Society, February 1.—-‘* An Instrument for Grinding 
Section-plates and Prisms of Crystals of Artificial Preparations 
accurately in the desired directions.” By A. E. Tutton. 

By means of this instrument a truly plane surface may be 
ground and polished in wy desired’ direction in a crystal ac- 
curately to within ten minutes of arc, in a fraction of the time 
required for the hand grinding of an appreximately true surface, 
and without danger of fracturing the crystal. It consists 
essentially of four parés. (1) A rotating horizontal divided 
circle, within the vertical axis of which® two other axes are 
capable’ of vertical motion ; the innermost carries at its lower 
extremity the crystal and its m@ans of adjugtment, and the other 
` is connected with a counterpoising apparatus by which the 

pressure with which the crystal bears upon the grinding disc 
can be modified according to its relative softness and friability. 
(2) A series of graduated circular adjusting movements by which 
the desired direction (plane) in the crystal can be brought exactly 
parallel to the grinding surface. (3) A horizontal collimatos 
and telescope for goniometrically observing the crystal. (4) A 
rotating table carrying a detachable grinding disc of ground 
glass, and underneath it a polishing disc of much more finely 
ground glass, A special crystal holder is Also provided, which 
enables a second surface to ‘be ground truly parallel to the 
first. Prisms may be ground with the same facility as section- 
plates. ° i 

“ An Instrument of Precision for producing Monochromatic 
Light of any desired Wave-length, and its’ Use in the Investi- 
gation of the Optical Properties of Crystals.” By A. E. Tatton, 

‘This instrumegit enables the whole field of an optical instru- 

ment to be evenly and brightly illuminated with spectrum 
. monochromatic light of any desired wave-length. It has been 
devised especially for use in connection with the exial angle 
polariscopical goniometers, spectrometers, stauroscopes, micro- 
scopes, and other instrnments employed in the investigation of 
the optical properties of crystals, but is capable of much more 
extensive applecation. It was suggested by the apparatus de- 
- scribed by Abney (PAi, Mag. 1885, vol. xx; p. 172), but @iffers 
from that arrangement in most of its details, and particularly in 
the employment of a fixed instead of a movable exit slit; of a 
rotatery instéid of a fixed dispersing apparatus, which is capable 
of accurate graduatiow for ¢he passage of rays of definite wave- 
lengths through the exit slit ; and in the manner of utilising the 
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evenly distributed over the field of an observing instrumen 
when that instrument is placed directly in its path. 

e@ The instrument resefnbles a coMpact spectroscope in appeav- 
ance. The two optical tubes are exactly similar. Each catries 
a slit, the jaws of which are made to move equally on each side 
of the line of contact, and a lens combination of two inches 
aperture, in order to pass a large amount of light.® A single 
prism of heavy flint glass is employed, of large size and of the 
highest dispersion compatible with freedom from colour ; it is 
carried upon a rotating divided circle. Either optical tube may 
be used as collimator. The other may be converted into a 
selescope for the purpose of graduating the instrument by attach- 
ing an eyepiece in front of the slit; the knife edges of the latter, 
which are clearly focussed by the eyepiece, serve as parallel cross 
wires between which solar or metallic lines may be adjusted by 
rotation of the prism. The readings of the circle for such 
positions are recorded in a tanle supplemented by a curve. 
Upon removal of the eyepiecamind illumination of the receiving 
slit by any sufficiently powerful source of light, monochromatic 
light of any destred Wave-length may at once be produced by 
settingsthe circle to the reading recorded for that wave-length. 
The issuing line of coloured light is widened just sufficiently to 
Ril the whole field of the observing instrument by attaching a 
screen of very finely ground glass, carried in a shogt tube sliding 
along a bar, about one inch in front of the exit slit. Upon 
bringing the optic axial angle goniome‘er, carrying an adjusted 
section plate, close up so that the end of the polarising tube 
almost touches the ground glass, the interference figmre is ob- 
served sharply defined upon a homogeneously coloured and 
illuminated background. The arrangement is particularly 
valuable for the study of cases of crossed axial plane dispersion. 
It is equally adapted for use in the determination of indices of 
refraction by the methods of refraction or total-reflection, and 
also in the determination of extinction angles by means of the 
stauroscope. 

Chemical Society, January 18.—Dr. Armstrong, President, 
in the chair.—-The following papers were read :s The molecular 
formulz: of some liquids as determined by their molecular sur- 
face energy, by Miss E. Aston an W. Ramsay. The molecular 
weights of phenol] and bromine in the liquid state are somewhat 
greater than in the gaseous state ; liquid nitric acid has ap- 
proximately the molecular formula HNO. The molecule of 
liquid sulphuric acid below 132° has the composition 321,50, ; 
liquid phosphorus has the normal molecular composition P4. 
Chloropicrin has the composition &C1,(NOz,)..—Contributions 
to our knowledge of the aconite alkaloids. VIII. On picra? 
conitine, by W. R. Dunstan and E. fF. Harrison, The 
‘* picraconitine,” obtained by Groves from the roots of Aconi- 
tum Napellus is merely impure isaconitine.~-Contributions to 
our knowledge of the aconite alkaloids. IX. The action of 
heat on aconitine, by W. R. Dunstan and F. H. Carr. On 
heating aconitine it breaks up into ace ic acid and pyraconitine, 
Cy,H4NO,, ; the latter base on hydrolysis yields benzoic acid 
and pyraconiiine Cy,H3,NO,.—Contributions to our knowledge 
of the aconite alkaloids. X. Further observations on the con- 
version of aconitine into isaconitine, by W. R. Dunstan and 
F. H. Carr.—Interaction of benzylamine and ethylic chlor- 
acetate, by A, T.‘Mason and G. R. Winder. The first product 
of th@ action of benzylamine on ethylic chloracetate is benzy- 
lamidoacetic aeid; the latter readily condenses, yielding 
dibenzy]-a-y-diacipiperazine, —- Condersation products from 
benzylamine and several benzenoid aldehydes, by A. T. Mason 
and G. R. Winder.—Constitution of rubiadin, by €, S€hunck 
and L. Marchlewski. The authors assign the following con- 
stitution formula to rubiadin :—~ 


Oo OH ° 
‘eee 
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4 + 
-—The monalkyl ethers of alizarin, by E. Schunek ànd L. 
Marchlewski.—-Ruberythric acid, by E. Schunck and L. March- 


lewski. —The colouring matter of the Indfin dye-stuff ‘‘ Tesu,” . 


by J. J. Hummel and W. Cavallo. The dyeStuff ‘Tesu ” 
consists of the dried lowers of Butea frondosa ; the latter cor- 
tain a glucoside which on hydrolysis yields # compound of the 


formula C,,1,,0s. .° 
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Linnean S&ciety, February 1.—Prof. Stewart, President, in 
the ¢hair.—The President @xhibiigd a rerfarkable specimen of a 
south African butterfly, Zervacolus halyattes, from Natal, in 
Ghich the wings on one side were those of a male, and on the 
other those of a female, and emade some*remarks on hermaph, 
roditism in the Lepidoptera.—On behalf of Mr. William 


© Borrgr, of Cowfold, Sussex, there was ex/fibited a skull of the 


pine marten, Martes sylvatica, Nilsson, from a specimen killed 
‘near Cr@yley (Zool, 1891, p. 458), an examination of which 
confirmed the view of the late E. R. Alston (7.2.5. 1879, p. 
469), that so far as could be ascertained this i$ thé only species 
of marten foundan the British Islands.—On behalf of Mr. W. 
B. Tegetmeier, there was exhibited a drawing of a snow leopard 
taken for the first time from life, namely, from the animal now 
living in the Zoological Society’s Gardens, Regent’s Park. The 
Jong, thick, and soft fur, suggestive of a cold, habitat, and the 
unusual size of the wide spreading feet, well suited for travel- 
ling ovéran expanse of yielding snow, were noteworthy features. — 
Mr. Malcolm Laurie read a paper on the morphology of the 
Pedipalpi. He considered thearst two ventral sclerites of the 
abdomen to be appendages, and not sternites. The first 
of these— the genital operculum—coverayhe ventral surface of 
„two segments, the genital aperture and the first pair pf lung 
books lying beneathit. The first pair of lung books, he thought, 
probably represent the remains of the appendage of the second 
segment. The arrangement of this region resembles that in 
Eurypterid@ and in the spiders (e.g. Liphistius), while differing 
markedly from that inscorpions. The posterior end of the intes- 
tine is diluted into a large stercoral pouch which is part of the 
mid-gut, ghe malpighian tubes arising from its posterior end. The 
cephalothoracic portion of the mid-gut differs in structure from 
the abdominal portion, and in addition to lateral diverticula has 
two median ventral diverticula. ‘The conal gland opens at the 
base ofthe third pair of appendages, and a sensory organ of 
unknown function occurs on each side of the last segment. 
A discussion followed, in which Mr. R. I. Pocock, Mr. 
H. M. Bernard, and the President took part, and Mr. Laurie 
replied.—A paper was then communicated, by Mr. W. West,: 
on the,fresh water algæ of the West Indies, in which several 
new species Were described and illustrated. Mr. G. Murray, 
‘In commentifg on this papes, testified to the extreme care and 
accuracy with which the species had been worked out. 


Zoological Society, February 6.—-Sir W. H. ‘Flower, 
K.C.B., F.R.S., President, in the chair.—The secretary read a 
report on the additions that had been made to the Society's 
menagerie during the month of January, 1894.—Mr. Sclater 
exhibited a fine mounted specimen of the Riverhog of Mada- 


* gascar from the Tring Museum, lent for exhibition by the Hon. 


W. Rothschilf, and*pointed out that three distinct species of 
this well-marked genus of Suide were now known to occur in 
the Ethiopjan region. : A communication from Mr, Last gave 
an account of the habits of this animal, as observed in 


e Madagascar.—-Mr, Sclater also exhibited a stuffed specimen of 


the Whitebilled Great Northern Diver (Colymébus adamsi) from 
Norway, which had been lent to him by Prof. R. Collett, and 
made remarks on the distribution of the species, and on its 
interest as occasionally occurring on the British coast.—Prof. 
Howes read a paper on synostosis and curvature of the spine in 
fishes, with especial reference to the Common Sole.—Mr., F, E. 
Beddard, F.R.S., gave an account of the development of the 
-Tadpole of an African Frog (Xenopus leuis), as obsewed in 
specimens of this Batrachian hatched and reareg in the Society’s 
Gardens.—Mr. Chas. W. Andrews gave an account of some 
remains of the extinct gigantic bird (4 pyornis) which had been 
recently received at the British Museum from several localities 
in Madagascar. These were referred to three species— 2. 


muelleri, At. medius, and Æ. tilan, the last being of larger swe © 


than eyen Æ. maximus. © Another set of remains showed 
differences which might evéntually prove to be of generic im- 
portance, and were perhaps referable to the newly established 
genus Muellerornis.—Mr., M. Barkley rand some notes on the 
eintelopes of the Pungue Valley, East Africa, as observed by 
him guritg a recent hunting expedition in that district.—The 
Marquis @f Hamilton made some observations on the Antelopes 


met with by him’ dying a recent excursion from the Pungue 


along the coast nogthwards towards the Zambesi.—Mr. O. 
Thomas reai the description of a new species of Bat of the 


_genus Stenoderi#a fgom Montserrat, West Indies, proposed to be _ 


called S. montsérratense. This Bat wads stated to be very 
injurious to the ca ao plantations in that island. 
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Entoisological Society, February® 7@-Mr, Henry John 
Elwes,*President, in the chair.—The President announced that 
he had nominated the Right Hon, Lord Walsingham, F.R. $, 
Prof. Edward B. Poulton, F.R.S., and °Colonel Charles . 
Swinhoe, ‘vice-presidents of the society fêr the session 1894-95. 
Mr. Jenner Weiy exhibited, on behalf of Mr. J. M. Adye, a 
specimen of Hausia monela, Fabr., which had been captured at 
Christchurch, Hants, and remarked that this species, which had 
been found in this country fog tJ first time so recently as June, 
1890, was apparently becoming a permanent resident here, as it 
had been since taken in several of. the southern counties. He 
also remarked that Acondtumpnapellus, on which the larva fed, 
though rare in England as a wild plant, was very common in 
gardens. Mr. Jenner Weiwalso exhibited a nearly black speci- | 
men of Venzlia mactlaria, L., the yellow markings being re- . 
duced to a few small dots.-~-Mr, Hamilton Druée exhibited a 
female specimen of Aypochrysops scintillans, lately received by 
him from Mioko, New Ireland. He said that only the male of 
this species had been as yet described.—eMr. F. Enock exhibited, 
and made remarks on, a nest of the British Trap-door Spider, 
Atypus piceus, recently found near Hastings by Mrs. Enock. 
—Mr. W. F. H. Blandford stated that he had recently obtained 
an aditional species of Scolyto-platypus from Japan, which, 
though closely allied to the species he had formerly described, 
showed a very distinct modification of the male prosternum.— ‘ 
Mr.. M. Jacoky exhibited gnd remarked on a specimen of 
Leptispa pygmea, Baly, which was doing much injury te sugar- 
cane in the Bombay Presidency. Mr. G.C. Champion stated 
that he had found an allied species on b4mboo.—Dr, F. Aj 
Dixey read a paper (which was illustrated Sy the gxyhydrogen 
lantern) entitled “On the Phylogeny of the Pierine as illus- 
trated by their wing-markings and geographical distribution.” 
A long discussion ensued, in which the President, Mr. Osbert 
Salvin, F.R.S., Mr. Jacoby, Colonel Swinhoe, Mr. Jenner 
Weir, Mr. Hampson, and Mr. Kenrick took part.—Dr. T. A. 
Chapman read a paper entitled ‘f Some notes on those species _ 
of Micro-Lepidoptera whose larve are external feeders, and 
chiefly on the early stages of Eriocephaia calthella,”” eMr. 
Hampson and the President made some remarks on the suBfeet 
of the paper.—Mr. Hamilton H. Druce read a paper entitled 
“Description of the female of Lysockrysops scintillans, Butl.”—- 
The Rev. Dr. Walker communicated a paper by Mr. R. H. F. 
Rippon, entitled ‘‘ Description of a variety of Ornithoptera - 
(Priamoptera) urvilliana.” ° i 
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Philosophical Society, January 29-—Prof. T. McKenny 
Hughes, President, ip the chair. Thé following communica- 
tions werg made:—Electricity of drops, by Prof. J. J. 
Thomson. The experiments aryl observations of Lenard: weve ` 
first referred to. No electrification is detected in a free falling 
drop, but if drops after falling be arrested by coming in collision 
with a plate or wire, the droplets generated in the splash are 
found to be electrified. Prof. Thomson, has studied the condi- 
tions more closely. The electrification on a free falling drop 
gs masked by the opposite electrification of the air surrounding 
it, till by some sudden blow the drop is broken up. Special 
observations show that the blow does not generate the electricity, 
but merely separates already disting opposite electrifications, 
The effects producedeby various liquids have been studied, and 
it appears that there is an obvious connection between. the 
nature (reducing or oxidizing) of the liquid used and the kind 
or amount of electrification detected. A very smal] amount of 
impurity in water is enough to produce a marked change in the 
electrification observed. The most remarkable case is that of 
phenol ; this substance is only moderately soluble in water, but 
if only ‘2cc. of water saturated with phenol is added to roo cc. 
of pure water, the increase in electrification 1s obvious ; and 
when 2'5 cc. of solution are added to roo cc. of water, the 
effect on A i electrometer is nearly seven times that due to pure 
water. e sign and magnitude of the electrification depend 
on the nature of the gas through which the drops fall ‘before 
breaking up, hydrogen producing effects opposite to those 
produced by air. No electrification can be detected when 
dopa of water fall through pure water-vapour, Dut the smallest 
addition of air brings, about électrification.—Mr. Griffiths 
described an easy method of making absoluteby air-tight joints 
between glass and metal tubes, by means of an aljoy which has 
a low melting-point The use of this alloy was suggested by 
Mr. F. Thomas. An illustration was given of the ease and 
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certainty ofthe meshod.—“A compensating open-scale barometer 
was then exhibite&{_aad described by Mw. Griffiths. œ The 
principle of this inStrument is the same as that $f ‘Prof. 
Callendar’s long distance ‘air thermometer. An air bulb is 
pl&ced within a sacond bulb, and tM annular space between 
them is filled with sujphuric acid. The air and the HSO, 
have a common surface in a tube connecting the two bulbs, the 
H,SO, also communicates with the airebyemeans of a 
vertical tube partiallye filled with acid. The masses 
of air and sulphuric acid are so adjusted that when‘the tempera- 
ture of the instrument i$ raisedthe increase ‘in pressure due to 
the increased length of the sulphuric acid column in the vertical 
tube exactly counterbalances the increase in pressure of the con- 
tained air, and thus the position of the common surface is un- 
changed by alterations in temperature, although at once affected 
-by alterations in the external pressufe. The resulting scale is 
‘about six times,as open as the scale of a mercury barometer, and 
the readings give the pressure expressed in terms of the length 
of a column of mercury at o° C. in latitude 45°, without any pre- 
liminary calculations.—On the condition of the interior of the 
earth, by Rev. O. Fishe® The author has lately calculated the 
tidal deformation of a liquid earth owing to the attraction of the 
moon, assuming Laplace’s law of density ; the moon’s potential 
is substituted for that of the centrifugal forag in the usual calcu- 
‘lation of the earth’s figure by means of Laplace’s funetions ; 
and the result obtained is a deformation of 3'45 feet, or 6'90 
feet from highest to lowest. This value is nearly four times as 
great as a value used in an earlier@aper “On the hypothesis of 
a liqui€ condition of the earth’s interior, &c.” read in May, 
` 1892. The calculation of the new value leads the author to 
consider that the fira three pages of the earlier paper lose their 
force, though the remaining portions stand unaffected. The 
author points out that the existence of ocean tides is not a con- 
clusive argument in favour of rigidity, inasmuch as on the hypo- 
thesis of liquidity mountains must have ‘‘roots,” sinking deep 
into the heavier liquid, the result being a deflection of the tidal 
wave in the substratum, whence would arise irregularities 
analogous with ‘‘ establishment of ports, ”--On a combination of 
prisms for a stellar spectroscope, by Mr. H. F. Newall. An 
isasfeles and nearly equiangular prism is polished on three faces, 
.and light from a collimator after falling on the base and emerg- 
irig from one side falls normally on the hypotenusal face of a 
right-angled prism, and after two reflections within the prism is 
made toefall upon the third face of the first prism and to emerge 
from its base. The spectroscope has therefore a dispersion equal 
to that of two prisms, and is arranged so that the light reflected 
-' from the base at primary incidence passes into the same telescope 
as is used to view the spectrum, and gives‘rise to a simple image 
of the slit, which can be used as a luminous pointer. For as- 
tronomical purposes i? is convenient; for, when the slit, is 
widened, an image of the star can be seen, and the star may be 
identified amongst-its neighbours. The brightness of the pointer 
is proportioned to the spectrum to be obsefved. No double ad- 
justment is necessary in directing the telescope. l 


DUBLIN. 


Royal Dublin Society, December 20, 1893.—Prof. D. J. 
Cunningham, F.R.S., in the chair.—Dr, G. Johnstone Stoney 
read a paper upon vision, with special reference to vision with 
compound eyes. „The most interesting’ points brought out by 
this investigation are the two llowing :—(1) The amount of 
detail that is visible by human beings is limited by the spacing 
of the cones in the macula lutea of th human eye, by the 

‘limited sige of the pupil, and by spherical and chromatic 
defects in the eye regarded as an optical instrument. In 
persons w2th the best vision, these three limiting causes concur 
in fixing about one minute of arc as the smallest angular in- 
terval to be subtended by two objects at the eye, im order that 
they may: be visible as two. With an insect’s compound eye 
a corresponding limit ‘is’ placed by the spacing of the lenses 
over its cornea, and by the small aperture of each lens. Judg- 
ing from these, we learn that predatory insects, such as dragon- 
flies, which have the largest number of lenses, see sẹ much less 
perfectly than we do that the angular interval at which two 
objects must stand to be seen as two, is nearly a degree ; while 
in moths, butterflies, bees, ordinary flies, &c. which have not 
this great nuenber of facets, the angular interval that is requi- 
site rises to be two degrees or more: so that such insects do 
not see details ypon their own antennee, close to them as they 
are, so distinctly as we can see them from the great distance 
fron? which *we are ‘obliged to view them. Moreover, when 
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the number of@facets has to be increased, as it is in predatory 
insects, in order to improve their visign, it is necessary at the 
‘same time that the aperture of each lens should%ot be unduly 
diminished. This accounts fer whey the compound eyey of 
such insects are of excessive size when compared with their 
other features. (2) Again, our eyes see distinctly only a small 
gentral patch of the "feld of vesion, but can be directed, 
@towards various objects in succession by rotating the eye ingits 
orbit, and can be accOmmodated to the distance of each. There 
is no such motion of rotation possible to insects, but in com- 
pensation they seem to be able to see distinctly throughout the 
whole of the field of vision, and to have the remarkable power 
of being able sirfultaneously to adjust the different parts of 
their compound eye to see distinctly at diffewent. distances, so 
that, for instance, a wasp hovering over a breakfast-table can 
agcommodate his eyes to see with as much distinctness as the 
insect can see, the several objects on the table, though they 
may be at very, different distances from him.—Dr. J. Joly, 
F.R.S., read a paper on the effect of temperature upon the 
sensitivness of the photographic dry plate, of which theéfollow- 
ing is a brief abstract: The visible spectrum photographed 
upon plates one-half of whichgwere maintained at a low tem- 
perature (about — 30°C.) andthe other half kept warm, showed 
that the loss of sensitveness isin the case of isochromatic plates 
confineg almost entirely to the yellow-green and green-blue. In 
fact the sensitiveness ordinarily conferred by the action of the 
dye is annulled save for some survival of the very strong band 
in the green, which is continued, much weakened, from the 
warm half across the cold half, and without shift. It appears 
from this that the use of orthochromatic plates in cold climates 
out of doors offers little or no advantage over ordinary gelatino- 
bromide plates, The spectrum taken upon a cold gegion on 
the ordinary gelatino-bromide plate shows a veryslight weaken- 
ing throughout, but most markedly in the rays of lowest 
refrangibility. The feeble action ot the dye at low tempera- 
tures seems to confirm Abney’s view that the action of the dye 
is mainly of a chemical nature.—At the meeting held January 
17, Prof. J. Mallet Purser in the chair, the following 
communications were presented :—-Dr. J. Joly, F. R.S., demon- 


strated some simple methods in teaching elementary physics. - 


By the use of a floating piston (a contrivance enabling,a wide 
column of mercury to be supported without frittion or risk of 

falling out in a tube), the author ases asa “‘ Bogle’s tube” a 
uniform straight tube about I metre long, closed at one end. 

The tube is placed vertical with the closed end downwards, 2 

certain volume of air n (defined by linear measurement upon 
the tube) is enclosed by a short column of mercury ; the length 
of this added to the height of the barometer affords Pe The 
air is now further loaded with gnercury; and v, and A; 
measured as before. The operations are evident at a glance,, 
and very accurate results may be obtainede Tashow the rate 
of thermal expansion of air and to convey the meaning of absolute 
zero, by gas therometer, the end of the tube—all as above—is 
placed in melting ice, and mercury added till the *air occupies 
273 mm. of the tube. It is then dipped into a flask 8f boiling 

water having a long neck. The column of air now increases 

to 373 mm. when the usual inferences may be drawn.—Prof. 

D. J. Cunningham then gave a magic-lantern demonstration 

of the development of the convolutions and fissures of the 

human brain 

PARIS, 


Academy ot Sciences, February 5.—M. Loewy in the 
chair™—On the propagation of sound against various resistances 
in a fluid, by Me J. Boussinesq. An analytical determination of 
the problem discussed in several recent communications. —On 
the propagation of electromagnetic waves, by M. Mascart. The 
mean speed of propagation is given as 302,850 km.eejecting the 
more doubtful results. No regular variation with the length of 
fhe waves is apparent.—On the theory ofthe satellites of Jupi- 
ter, by M. J. J. Landerer.—On the temperature of the higher 
regions of the atmosphere, by M. Alfred Angot. A reply to. a 
recent criticism by M. G. Zermite.—On the thermal value of 
the replacement of phenolic hydrogen Mm orcin, by M. de For- 
crand. The heat of solution for 1 mol. of anhydrous orcin jn 
2 litres of water at 10°C. is— 2'64 Cal. The mean value for re- 
placement of one atonPof hydrogen by one atom of sodfum is 
+ 39°68 Cal., a number very near thoseygiven by other plenols, 
—Qn campholene, by M. Guerbet. The author obtains a 73 


per cent. yield by distilling C,gH,,ClO in pregence ofatrace °® 
‘of phosphoric anhydride. Campholene yigld@aa hydrocarbon *® e 
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C,H,, by reduction with HI at 280°. It boil#at 132°-134° 
ang has*the sp. gr. 0°7% at o°. Itissaturated and very inert; 
it yields trinivropseudocugene with difficulty when treated with 
furaing nitrosulphuric acid® It is identical with the hexahydro- 

gPscudocumene obtained from Baku petroleum.-—Attenuation of 
viper poison by heat and vaccination of the guinea-pig against 

ethis poison, by MM. C. @hisalix arf G. Bertrand. 
awhors conclude that the toxic substances present in the poisow 
of the viper include (1) a diastasic substance-~echidnose ; (2) 
a nerve poison—echidnotoxine, These are considerably modi- 
fied if n@t destroyed by a temperature of 75°, and the product 
acquires vaccinating properties.—On the utilisation of ligneous 
products for the feeding of cattle, by M. Emfle Mer.—Physio- 
logical observatioms on the kidney of the snail (Helix pomatia, 
L.), by M. Paul Girod. The Snail possesses, in its urinary 
vesicule, a special alkaline gland which transforms the uric aqid 
excreted by the kidney into sodium urate.--On the salivary 
glands of Hymenoptera, by M. Bordas.—Ongn aquatic stridu- 
lating Hemipteron, Sigara minutissima, Le, by M. Ch. Bruyant. 
-On fhe relation between marine epcroachments and the move- 
ments of the earth-crust, by M. A. de Grossouvre. The move- 
ments occurring in Europe durig the secondary era are traced. 
~-On the chances of obtaining artesian waters along the Wady 
Ighargar and the Wady Mya, by M. GQxgorges Rolland.—On a 
possible relation between the frequency of storms and the posi- 
tion of the moon, A letter from M. A. Barrey pointing out 
the relation between the age of the moon and the frequency of 
storms in France, in which the possibility of a connection be- 
tween the perturbations of the earth’s path due to the moon and 
the frequency of stormsis shown. 


~ 


BERLIN. 


s 
Physiological Society, January 12. —~ Prof. du Bois 
Reymond, President, in the chair.—Dr. D, Hausemann, on the 


- various forms of mitotic nuclear divisions, which he divided 


into two groups, pathological and physiological. The first kind 
he further divided into three classes, according to the behaviour 
of the chromosomata, viz. hyperchromatic, normochromatic, 
and hypochromatic, of which examples are found in carci- 
nomata and sarcomata. He had also observed differences of 
the cheomosomata in physiological cell division, according to 
the tissue from which they were taken.—Prof. Munk spoke on 
the tactile areas of the cerebeal cortex, which he had found in 
the well known motor areas, whereas other observers had 
located them either in the hippocampal convolution (Ferrier) or 
the gyrus fornicatus (Horsley and Schäfer), or in the parietal 
regions (many clinicians). The hippocampal convolution had 
been s8on given up as the seat of the tactile areas for the skin. 
The speaker had shown thet it is impossible to operate on the 
egyrus fornicatus, owing to its position, without injury to the 
motor regions® and Since the localisation of the tactile areas for 
the skin in the motor regions of the brain can only be deter- 
mined by extirpation ot the latter, he regarded the experiments 
of Horsley and Schäfer as inconclusive. With regard to the 
parietal lobes, experiments on monkeys and dogs showed that 
its removal did not upset their tactile sensibility. It is important 
in these observations to discriminate sharply between touch, 
perception of contact, pressure, &c. and the general sense ot 
pain. The perception of the cuticular sense is connected with 
the motor regions, and is permanently lost when these are 
destroyed, whereas, on the other hand, general sensibility can 
be done away with by many different injuries to the brain, but 
reappears after a short time, The tempcrature sense of the skin 
belongs to the sense oigan, and is permanenfly destroyed by 
removal of the motor areas. 
a AMSTERDAM. 

Royal Academy of Sciences, January 27.-~Prof. van de 
Sande Bakhuyzen in the chair.—Messrs., Hoogewerff and van 
Dorp gave the results of they investigations on some derivatives 
of camphoric acid. They syccee:ed in isolating two camphor- 
amic acids, which are formed according to the equations : 


CO% on CONI, 
CHa NO+2NH;= C, E. 
7 Nco 3 8 N COONH, 
e co. ® z COOK 
S 
CHC pone FKHO=CIK yy, 
2 


' These substences are both derivatives of the same camphoric 


acid. The forthatwon of these camphoramic acids was ex- 
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plained by the authors in the following wat, Cafaphoric acid 
being dissymmetrieal, the atom of oxygenfiifking together the 
two grdups of carbonyl] in the camphoric anhydride, and also 
the group NH, linking together thé two groups of carbonyl in 
the imide, will not be &ttracted with equal force by the tevo 
carbonyls. The carbonyl exerting ghe smallest attraction 
towards the O in the anhydride, will also exert the smallest 
attraction tosvarés the NH in the imide. In the reactions, 
represented by the above equations, thë rings in the anhydride 
and imide will therefore be gpened in corresponding places, 
whereby two aap hoanta d must” be formed.—-Mr. Fran- 
chimont communicated a paper in his name and that of Mr. H. 
van Erp. The authors have compared the zinc and copper 
salts of the dinitromethyli®@ acid of Frankland with the corre- 
sponding salts of the methylnitramine, because it seems that 
many chemists thipk the’ two bodies were identical. Treated 
with diluted sulphuric acid and ether, the methylnitramine salts 
yield the methy!nitramine with the known properties ; the salts 
of the dinitrcmethylic acid yield in the same manner an acid 
body, which melts + 20° higher than the methylnitramine, and 
differs in form and solubility, The &uthors intend to investi- 
gate the chemical structure of the dinitromethylic acid. 
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Boors.—The Mean Density of the Earth: Prof. J. H. Poynting 
(Griffin), — Economic Geology of the United States : R. S. Tarr (Macmillan). 
— Materials forthe Study of \guriation: W. Bateson (Macmillan).—The 
Theory of Heat: T. Preston (Macmillan}.—Annvaire de’ L’ Observatoire 
Royale de Belgique, 1894: F. Folie (Bruxelies).—Faraday as a Discoverer : 
J. Tyndall, sth edition (Longmans).—~Statistique de la Production des Gites 
Metalliféres: L. de Launay (Paris, Gauthter-Villars).—Construction du 
Navire: A. Croneau (Paris, Gauthier-Villars).—Tree Pruning : A. des Cars, 
translated by Prof. C. S. Sargent (Rider).—Practical Foresti : A. D. Web- 
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BOLTZMANN ON MAXWELL. 


Lectures on Maxwells, Theory of E lectrtcity and Light, 
Part i. By Dr. Ludwig Boltzmann. 8vo. pp. 166, 
(Leipzig : Barth, 1893.) ° 

HIS second part of Dr. Boltzmann’s account of 
Maxwells electromagnet theory is written from 

a somewhat different point of vigw from the first part. 

The first part presents the theory fromthe mathematical 

point of view of a dynamical system whose generalised 

coordinates are known. This one presents the theory 
from the physical poing of view of a continuous medium 
whose intimate structure is indeed not fully understood, 
but whose changes of structure can be fully represented 
by certain vectors. Although Maxwefl has presented 
the subject from both points of view, the one which 
really determines the form of his work, and that appears 
to have led him in his investigations, is the physical view 
of this second part. A purely analytical view is hardly 
ever as suggestive as a physical and geometrical one. 

This latter@ne suggests extensions, suggests advances 

in a way that purely analytical investigations seldom do. 

Compare, for instance, Ampére’s investigation of the 

action of elements of currents on one another with 

Faraday’s treatment of the same subject. The latter has 

suggested the whole of the recent advances, the working 

of the ether, the identity of light and electromagnetic 
wave’, The former was magnificent, brilliant no 
doubt, but it was cold and dead. 

In the, preface to this second part, Dr. Boltzmann ex- 
plains the absence of diagrams, marginal notes, &c. 
which appeared in the former part. He says a friend 
conveyed to him the valuable criticis that “ Your book 
is dear.” He has consequently left out the embellish- 
ments that Englishmén love, as being. too expensive for 
the poor German student, and has only left the motto, 
wich costs nothing, to wit 2— ü 

‘ War es ein Gott, der diese Zeichen schrieb 
Die mit geheimnissvoll verborg’nem Trieb 
Die Krälte der Natur um mich enthiillen 
Und mir das Herz mit stiller Freude füllen.” 

And’ even this he has not taken from that classic lore? 

that Englishmer delight in, but from a German ‘poet. 

Although he regrets the dark’ and i inconsequent character 
of much of Maxwell’s work, he congratulates scientific 
men that this has left them the more todo. For himself, 
he only claims to be an exponént of Maxwell's views, and 
hopes that he may SUCCSENI in helping students to under- 
stand them. 

Electromagnetic equations lend themselves to a great 
variety of interpretations by analogy with displacements 
of a medium. They are a system of vectors’ related ‘to 
one another by a very simple method of derivation each 
from the last, by the process of what Dr. Boltzmann 
says the English call “ curling.” Starting with the vector 
potential, th® magnetic force ® its curl, and the curl of 
the magnetic vector is the time rate of variation of the 
electric vector.° Any one of this system ‘of vectors may 
be litened to the displacement or velocity of an incom- 
pressible- medium, *and’‘hence: we have one system in 
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which the vector potential is so likened, oneqn which the 
electric displacement is so lakenad, and one in which the 
magnetic displacement is so likened. These latter two 
analogies have been, the favoyrite ones. Maxwell fre- 


quently speaks in terms of the system in which the’ 


electric vector is likened to a displacement of an incom- 
pressible medium, and the likening of the magnetic vector 
to a flow is quite common. In these systems electric energy 
is generally considered as potential, and magnetic energy 
as kinetic. Dr. Boltzmann, however, liens the vector 
pgtential, which he calls the tonus, and which Mr. Oliver 
Heaviside relegates to the realms of merely convenient 
suppositions, to a displacement of the medium ;.and in ac- 
cordance with this analogy the magnetic energy becomes 
potential, and the electric vector, which is proportional 
to the rate of variation of theevector potential, being thus 
a velocity, requires the assumption that electric energy is 
kinetic, An obvios difficulty arises here from the 
necessity of making an electric current an accelera- 
tion which cannot of course be constant for ever, 
In this connection it may be worth whiles obsérving 
that the possible existence of one closed surface inside 
another with static lines of the electric vector between 
them makes it necessary to assume either (1jethat the 
vector potential represents a twist round its line, and not 
a displacement along it ; or (2) that it is a displacement up 
some lines and down ethers or (3) that there-are sources 
and sinks of the ether where there is electrification, be- 
cause without sources and sinks we cannot have a con- 
tinuous flow going on out ‘from a closed inner surface to 
a closed outer one. If the tonic vector he a twist, the 
magnetic vector will be of the nature of a A’, and it 
would be this structure which should be elastically re- 
sisted, and not a twist, as Dr. Boltzmann’s and Mr. 
Larmor’s assumptions give. This would return some- 
what to Mr. Glazebrook’s proposal of years age., Of 
course, a complex change of structure, such as a com- 
bination of 1 and 2, or any other change, such as crystal-¢ 
lisation in a hemihedral crystal, would ‘be a possible solu- 
tion. In a hemihedral crystalline form, because its two 
ends must differ in sign. Gravity is probably que to a 
change of structure produced by the presence of matter, 
which is analogous to a non-hemihedral crystallisation 
because it is always attractive; there seems no reason to 
suppose that any bodies exist possessing negative gravita- 
tion, the supposed levity of the old philosophers. 

To the vector potential, Boltzmann gives Faraday’s 
nameof electrotonic state at the point, or, shortly, the 
tonus of the element of volume. The rate of change of 
this tonus is the electric vector E, and the kinetic energy 
due to it is the electric energy per unit vol e °@ 


. T=K/8 r. E? 


This tonic strain is „açcomparfed in general byea tonic 
stress depending on.the’ curl. of the tonic vector which is 

the magnetic vector, H curl E, and a corresponding 

potential energy z 


S V= = wi = e 


n : : : . i s è es . . 7 
All this is -most interesting in cognection: with Mr. 
He uses Maxwells analysis in ~ 


Larmor’s recent papers. 
which the magnetic energy Is’ kinetic} aad consequently 
assumes the magnetic vector to be ‘a flow, which he has 
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poifted “out ean-exis? as an irrotational one without 
reaction in MacCullagits meglium. *This same observa- 
ion of course applies to Dr. Boltzmann’s analysis, the 
difference being that vortex ringg would be rings of 
magnetic current instead of electric current, and atom®, 
would act like electric diads- inst€ad of aca: 
magnets, The existence of unclosed lines of electric 
vector, however, seems to make this simple interpretation 
of Dr. Boltzmann’s analysis impossible, atid &s we cannot 
in general substitute whirl for flow in fluid motion, the 
vortex ring’ analysis could not be applied if Dr. Boltz- 
mann’s electric vector were interpreted as a whirl; and 
hence Mr. Larmor’s investigation seems, confined to the 
interpgetation he has given. 
Having assumed that the medium is such as to react 
elastically against curl of the tonus (7), and his funda- 
mental equations thus being— 


(1), E=7; (3), T= KÈ r. ae e 
(2), H= one (4), V=p]2. 


he proceeds to deduce the equation BN to (2), 


“namely, (SK Ex curl H by applying Hamilton’s principle 


to T- V in a way which is well known. He now remarks 
that in gaccordance with his dynamical principles KE 
is rate of change of momentum, and he adds to curl H any 
external impressed forces, which he divides into two 
classes ; (1) those due to reversible causes, such as electro- 
mptive of contact, chemical action, &c. (F); and (2) those 
due to irreversible causes, such as ohmic resistance, &c., 
which are proportional to the electric vector and thus 
obtains this equation in the form 


© KE-scurl H-49C (E+F) 


‘It would thus seem as if the electric conduction current 
were a differert thing from a changing electric displace- 


ment, though both depending on curl H. This arises from 
the difficulty noticed above, and seems to require careful 
consideration. By judscious theories as to the function 


* of the matte in stppping the continual acceleration with- 


out uncurling the H,the difficulty can be surmounted. 
In order tọ get over all the difficulties of discontinuities 
at the surfaces of bodies, Dr. Boltzmann assumes that 


the properties of the ether vary rapidly but continuously 


in passing across a surface, so that he can assume that 
these equations apply everywhere. 

Depending on his dynamical basis, Dr. Boltzmann has 
obtained the following dimensions for electromagnetic 
quantities, which, of course, differ entirely from bori the 
electric and magnetic systems of units— 

[E] = [LT] [K] = [ML] * 
[H] = [MLIT] * [a] = [MOLT] 

After a short discussion as, to the possibility of found- 
ing the science upon a purely analytical basis, by assumiag 
equations and showing fhat they lead to true results, 
whichis the basis of Hertz’s method, and a short criticism 
of this method as applied by Hertz, Dr. Boltzmann pro- 
ceeds to show how the old equations of action at a dis- 


. tance and von Helmholig¢’s work. are connected with 


Maxwell’s view of the subject. His treatment of super- 


ee $ ; pe 
“ficial effects by mgans of a rapid variation of structure 


of the ethewat the surface of solids, seems essentially the 


~ end of the book. 


2 
* This is qusprmatse i in the text, but right in the table of formule at the 
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same as,Mr. O, Heaviside has advecged in opposition. 
to vof Helmholtz’s double-electric layers. Al this 
analytical method is, offcourse, necessary and interestieg 
in what may be called a: transition york, one that con- 
cerns those who have been brought up under-one-school 
of thought and are entering another ; a sort of epistle to 
the Hebrews, a college between youth and manhood. 

It concerns the past rathe? than the future, towards which 
we should press, forgetting those things that are behind. 

Although Dr. Boltzmafin has left out all embellish- 
ments, he has had Pity on his readers. There are 
necessarily included in a transition work of this *kind* 

innumerable formule, of which 168 afe frequently” 
referred to, and these he has collected into two folding 
sheets, each of five folds, at the epd of his work. This 
is most considerate. Books dealing with many formulz 
might well follow suit, although it certainly is a little 
terrifying to havee168 formule presented as the outcome 
of thé book in a way that necessarily attracts the atten- 
tion of anyone who thinks of reading it. Those who are | 
frightened by this shoul@, however, recollect that the 
whole subject of electromagnetism depends on only four 
very simple equations. Dr. Boltzmann would have 
much simplified his work if. he had adopted any 
vector symbolism. 

It is to be hoped that this part of Dr. Boltzmann’s 
work, as well as the former part, will soon be translated, 
and so made easily accessible to English students. The 
work of a great master, the product of a great mind, 


helps all men who can. understand it. 


THE STORY OF THE SUN. 


The Story of the Sun. By Sir Robert Ball, LL.D. 
(London: Cassell and Co., 1893. 


ee is no more interesting chapter in science than 
that which “deals with our great central luminary. 
Its story has been gradually gainigg in interest since the 
first application of the telescope to its study by Galileo, 
and since the advent of the, spectroscope our knowledge 
of solar phenomena has advanced by leaps and bounds, 
At the present time the scrutiny of the sun is more minute 
and continuous than ever, and the constant acquisition 
of fresh information sufficiently explains the need for 

eadditional works on the subjéct, or for new editions of 
old ones. 

The author of the book®before us does not appröačh 
the subject as a practical investigator in this branch of 
astronomy, and his efforts are therefore chiefly intended 
for the delectation of that elass of readers for which he 
chiefly caters. The first thing that strikes ore on glancing 
through the pages of the book is the great variety of the 
matter which it contains, and one begins to wonder if he 
has mistaken the title of the volume. It fs not too much 
to say that nearly every department of astronomical 
inquiry ¥s touched upon more or less ; from the deter- 
mination of the polar flattening of the earth to the photo- 
graphy of minor'planets and the appearances of nebulæ, 
Though the author neves seems at a loss te give reasons 
for the introduction of matter apparently not at first sight 
connected with the subject in hand, his reasons frequently 
appear to be nothing more than excuses®for filling so 
many pages. For example, we fai to see the necessity 
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of devoting a°w&gle chapter to the members of fe solar 
system, or a large part of a chapter and a full- -page plate 
go eclipses of the moon; agai, the discussion of the 


Glacial Period surgly belongs more to the story of our 


mene corey 


own planet.than to that of the sun, ane mene very well 
® @ 


have been omitted. 

This method of treatment is the more abeio 
as it has evidently “involvéd ehe omission of reference to 
many observations of great interest, and must inevit- 
ably tend to give the impwession that our knowledge 
is very. much less than it is in reality. At the same time 
it does an injustice alike to thé reader, and to the army 
of workers*who devote their energies- to the pursuit of 
this branch of knowledge. 

Again, the story of the sun would certainly lose none of 
its charm by historical treatment, but we look in vain for 
even the barest mention of the names of Angstrém, 
Thalén, Faye, Cornu, Perry, BalfourgStewart, and a host 
of other workers who have taken so great a partin solar 
inquiries, 

So far as it goes, howevergthe story of,the sun is told 
in that fascinating way which has deservedly brought the 
author fame, and our greatest cause of complaint is that 
it does ngt go far enough. The first five chapters, occu- 
pying nearly one-third of the book, deal with the solar 
system, the sun’s distance, and the sun’s mass. In these 
well-worn subjects there is nothing new to tell and little 
scope for novelty, but occasionally we come across some 
of the bright illustrations at which the author is so 
expert; as, for instance, the endeavour to impress the 
feider with the magnitude of the velocity of light. 

In chapter vi. a fair account is given of the total amigua 
and spectroscopic analysis of the “light of the sun.” A 
coloured plate of the solar spectrum is of unusual excel- 
lence, but many of thé finer details of Mr. Higgs’s photo- 
graphic spectrum are lost in the reproductions, and 
scarcely do justice to the originals. 

After a chapter øn the causes of, eclipses, we come to 
one on sun-spots, and here we first find evidence of the 
incompleteness to which seference has been made. The 
appearances presented by spots are fully described and 
illustrated by a most liberal allowance of diagrams, but 
no mention is made of “veiled spots.” The rate of solar 
rotation is discussed in considerable detail, but if the 
Spectroscopic results are to be mentioned at all, Dunér’s 
observations might have found a place alongside those of 
Mr. Crew. The author sfems to favour the idea that the 
varying rotation of the photospheré in different latitudes 
is produced by the friction of concentric shells of the 
matter of which it is formed; other views, not less 
probable, are utterly ignored ; as, for instance, one which 
follows from the theory that spots are formed by down- 
rushes of coo] vapours—an explanation which Sir Robert 
Ball has adopted as the most probable. The reader is 
also left in blissfulignorance of the fact that astro- 
nomers have taken the trouble to make a Minute study 
of the spectra of sunspots, although this work has been 
going on continuously for the last fifteen years, chiefly at 
Kensingt®n and Stonyhurse Of the existence of the 
Committee on Solar Physics, and of. the cofitinuous 


}photographft record of the spots which it has organised, 


the autlfor seems to have no knowledge. Even the 
importance of tlfe eleven-yearly period does not appear 
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ethe illustrations have not been well chosen. 


ae ema ote 


to be dedily grasped, and only thg very briefest references 
are made to this fyndamental sglar unit. % 

The chapter on solar*prorfinences contains most of @ 
the ordinary information on the subject, and has the 
merit of including some of the most recent observations 
by Trouvelot ad Fenyi. In addition, Prof. Hale's 


‘remarkable work in photographing these objects 4s con® 


sidered in some detail. Very little attempteis made, 
however, ¿tO distinguish between quiet and eruptive 
prominences. | 

The solar corona is dismissed in very few words, and 
In giving a 
somewhat detailed account of the American expedition to 
French Guiafia to observe the eclipse of December 1880 
it would have been gracious to record the fact tleat it was 
during an expedition to this place at the same time that 
the late Father Perry mæ with his fate. The author's 
estimate of our spgctroscopic knowledge of the corona is 
very dow, and it is disposed of in twenty lines; but this 
meagre description is due to the fact that the most recent 
observations referred to are those mace by Janssen 
in 1871! 

It has been well remarked that “ Geass is the 
soul of in vestigation,” but our author makes no at- 
tempt to give a full or complete account of any theory ; i 
apparently on the ground that we are still so “ very 
ignorant concething the actual physical nature of the 
great luminary.” 
upon is that which concerns the materials of which 
the photosphere is composed, the ordinary view that it 
consists of glowing clouds being accepted. Working on 
the lines of a suggestion made by Dr. Johnstone Stoney 
in 1867, the author arguesein favour of the view that 
to carbon “belongs the distinction of being the main 
source whence sunlight 1s dispensed.” (p. 289.) This 
certainly seems as probable as the generally accepted 
idea that the photosphere consists of liquid nfetals, but 
it does not give us any furthet insight into the causes of 
the various phenomena which are obseryed. The study 
of the circulation of the sun’s atmosphere will no doubt 
eventually furnish the key to most of the problems of 
solar physics ; but here our author leaves us, With nothing 
more than an unexplained diagram illustrating a theory 
of the solar currénts. 

Of the chapter dealing with solar and magnetic 
phenomena, we have only to note that the author 
repeats the mistake with reference to the Carrington-* 
Hodgson outburst—a subject which has already been 
discussed in these columns. He makes a suggestion, 
however, which may be well worth consideration, namely, 
that the solar and magnetic disturbances may not stand 
in the relation of cause and effect at all, bit are each of 
them “manifestations of some other influence of electro- 
magnetic waves on a vastescale sweeping through our 
system, and influencing the magnetic phenomena in the 
various bodies of whief our system is composed.” (p. 234). 

We see the author at his best in the next three chaf» 
ters, discussing step by stgp the probable scause of the 
maintenance of sélar radiation. The sometvhat difficult 
subject of molecular physics no Songer remains obscure 
under the influence of his luminous expogition, and ther 


‘application to he sun will be clear ® to any intelligent 
| This part of the subject ig only marred by tht `. 


reader. 


The principal point of theory touched e 


band 


+è 
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e false gnalégy with NovasAurige, which is pointen out as . 


Suggesting a possible original source ef thé sun’s heat. 
We should have’ imagined that phenoniena which last 
only for a few weeks, must be vastly different from those 
witich continue for millions $f years. 

m From one. point of view the discourse ®n “the sun as a 
star” i is excellent. It is certainly interesting to know that 
the sun is $nly one of many millions of stars, that it does 
not travel so quickly in space as 1830 Groembridge ; or 
again, that it is a gertain number of times less massive 
than Arcturus ; but not less interesting is the study of its 
physical relation to the other stars—what stars it may 
have resembled in the past, and what it will probably 
resemble in’ the future. On this latter question much 
æ light has’ been thrown by recent work on:'stellar’and 
nebular spectra, with which we cannot but suppose the 
author to be familiar. The whole of this great problem, 
however, is discussed in little more th® a page of text 
and a page of drawings of stellar spectra, on vaPious 
scales, to which no direct reference is made. The fact 
that carbon plays such a prominent part in the absorption 
spectra of one group of stars is not mentioned, and the 
author seems to ‘have utterly failed’to see the significance 
of it ïn relagion to the presence of carbon: in the sun, of 
which he makes so much in another chapter. From the 
evolutionary point of view this is obviously a fact of the 


first importance, indicating that as the sun goes on cool-- 


° ing the carbon absorption will increase until finally its 
spectrum will resemble that of: such stars as 152 
Schjellerup. The presence of a’ plate illustrating 
various pebule led us to suppose that we should be 


treated to the story of the sun’s probable growth from the - 


nebulous stage, but we wert disappointed to find that 
they were only intended to indicate that our sun is but 
one of a myriad host of stars ! 

Sir Robert Ball’s views of the cause of the Ice bee 

Ld 
which have already been discussed in NATURE, are very 
clearly set forth, and he maintains that “ it is impossible 
to doubt the trih of the main factors in the astronomical 
theory of the cause of Ice Ages” (p. 319). 

The final chapter, on “the movements of the solar 
system, » i$ an excellent exposition of the method by 
which the direction of the sun’s motion in space is 
‘ascertained. ` | 

e We'may perhaps repeat that the story of the sun is 
told admirably so far as it is told at all, but we regret to 

*find that so many solar inquiries of the greatest interest 


have not had the great benefit of description by the » 


author’s graphic pen. 
We have nothing but praise for the excellence of the 
majority of .the plates and diagrams, and the printing is 
- also bold and‘clear. A. FOWLER. 





THE LEPIDOPTERA OF THE ATLANTIC 
ISLAND Sey 

dhe Butterflies and Moths of Tenerife.” By A. E. Holt 
White. Edited by Rashleigh Holt White,’ Vice- 
* President of the Selborne Sdciety. IMustrated from the 
' Author’s Drawings. (Bondon : L. Reeve and Co., 1894.) 
‘HE coleopterous fauna of the Atlantic Islands has 
been well wérked by the late Mr. Wollaston, but as 
régards the Lepidoptera, the only obtainable information 
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‘has been either fronelarge books (which ey supply com- 
| plete oredetailed information) or detached papers, some 


of them very valuable, bug not always easily accessible. 4 

Consequently, when Mrs. Holt White, the wife of one of 
the descendants of a brother of Gilbert White, spent the 
Winter of 1892-93 in Teneriffe for the benefit of her 
health, and occupied herself with “the collecting and 
rearing of butterflies and ‘meti&, she Gould find no avail- 
able information on the subject, and bravely resolved to 
do her best to supply the want. The result is the little 
book before-us, which, though making no pretensions to 
be otherwise than populat, will yet be most useful to: 
scientific entomologists, by supplying them wtth detailed 
descriptions and fairly good figures (though the first plate 
of the: four ‘strikes us as being somewhat coarsely 
coloured) of nearly ali the larger Lepidoptera of a very 
interesting, though very limited fauna. One moth is 
described as new, gnd others are now figured for the 
first tine. 

A striking feature of the Atlantic Islands is the extreme 
poverty of theirJepidopteroug fauna. Our British Lepzdop- 
tera are considered few; but we can at least pofnt to 
upwards of 2000 species; and even Iceland, though 
possessing no indigenous butterflies, boasts St nearly as. 
many moths as’ Madeira or Teneriffe. . Several causes. 
combine to produce the scarcity of Lepidoptera in the 
Atlantic Islands. They are islands, far from the main- 
land, and on the extreme limits of the faunas to which 
they respectively belong. The native flora has in some 
places almost disappeared, and with it, of course, the. 
insects dependent on iti, How far the present 82° 
sects of the islands are endemic, it is difficult to 
say. Some are certainly, peculiar to the ‘islands ; the 
bulk of the species of the ‘northern islands are Euro- 
pean, or representative of European species; one or 
two are American, but whether introduced, or whether 
remnants of an outlying American fauna, it is at present 
impgssible to say ; and stranger still; ne or two are East 
Indian in their affinities, and are not species likely to have 
been introduced by accident. e The best representatives® 
of the .last two classes are Pyrameis huntera and P. 
callirhoé. 

The six principal groups of Atlantié islands | from . 
north to south are the following: the Azores, Madeiras, 
Camaries, Cape Verdes, Ascension, and St. Helena. Of 
the’ Lepidoptera of the Cape Verdes and Ascension very 
little is recorded, and we nee? Bay no more of them in 
this place. $ 

The Azores lie further to the BrE and west than 
any of the other groups. Mre Godman’s ‘‘ Natural His- 
tory of the Azores ” (1880) ìs our latest authority on the 


| Lepidoptera, He enumerates nine butterflies and twenty- 
eight moths, all British, except the North American 


Danais archifpus, and the South European Aypena 
It is worthy of remark that the typical Pzerzs 
brassicas o@eurs in the Azores, instead-of the allied 
P. Wollastont, which occurs both in the Madeiras and - 
Canaries, or chezrantht, which is confined to the Canaries. 
P. Wollastont, we may here note, much resembles the 
North Ifidian P. nipalensis. ` D a 

In the Transactions of the Entomologica?Society for . 
1891, Mr. Bethune-Baker published “ Notes on the Zepi- 
dopiera collected in -Madeira by *the® late T.. Vernon 
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Wollaston,” wit® one plate, enumerating eleves butterflies 
and fifty-six moths. The Micro-lepidoptera, not here ini 


*.cluded, and which have partially been worked out by 


Messrs. Wollast@n and Stainton, were resérved for a 


future paper. In addition to Picris WoYastoni, alread” 


mentioned, the rerfarkable form maderensis of Gonep- 
teryx cleopatra (interme@ate between the type and the 
Canarian G, cleodulde), and the dark forms of Satyrus 
semele and Polymmatus phiæas are remarkable; but 
much more so is the occurrence of a Deilephila appar- 
ently identical with the Indiae D. lathyrus. 

Previougto Mrs. HoltWhite’s book, the principal sources 
of our information regarding the Canaries were Webb and 
Berthelot’s “ Histoire Naturelle des Iles Canariennes,” in 
which twenty buttesflies and thirty-three moths were enu- 
merated, and a paper by Alpheraky in the fifth volume of 
Romanoff’s “Mémoires sur les Lépidoptéres,” noticing 
fifty-seven species, of which seventeen were bytterflies, 
several of which are figured. We may mention that the 
white form of Danais chrysippus, found in Teneriffe, 
morg resembles the Indian var. a/cippotdes than the com- 


mon African var. alcippus. An interesting species figured 


by Mrs. Holte White is Luchloé charlonta, a species 
previously known from North Africa and Western Asia 
{not North and West Africa); and among the moths we 
notice a figure of Rhypertoides rufescens, described, but not 
figured, by Brullé, in Webb and Berthelot’s work, and 
several other species peculiar to the islands. Mrs, Holt 
White describes twenty-nine butterflies and thirty-five 


esfoths, and adds a list of twenty-seven others, chiefly 


Micro-lepidoptera, which she considered too small or 
obscure to be included in a popular work. However, if 
a new edition of her useful little book should be required, 
we hope she will cqmplete it at least as regards the 
{Macro-lepidoptera, and that she may also be induced to 
extend it to include the AZacro-leptdoptera of Madeira. 
We may add that Dr. H. Rebel has lately published a 
paper on the Micro-Lepidopterae of the Canaries, in 


e which sixty-three species are enumerated (Annalen d. k k. 


Naturhist. Hofmusenms; vii. ; Vienna, 1893), with one 
plate. 

The last list of the Zepidoptera of St. Helena was pub- 
lished by Mrs. T. Vernon Wollaston in Aun. and Mag. 
Nat, Hist., ser. v. vol. iii. (1879). A large proportion of 
the species are endemic; the others are chiefly wide- 
ranging African species,eseveral of which are common 
to the Northern Atlantic Islands, and even to Europe. 

W. F. KIRBY. 





THE ACTIVE PRINCIPLES OF PLANTS. 


Dictionary of the Active Principles of Plants. By C. E. 
Sohn. (London: Bailliére, Tindall and Cox, 1894.) ° 


ROBABLY no section of organic chemistry has been 
, more prolific of results, or has addeg more to the 
literature of recent years, than that which has dealt with 
the vegetable kingdom. So many investigators have been 
occupied,with the so-called active principles of plants, 
that the task of keeping up acquaintance with current 
researcheseis a very laboriofs one, and there is little 
“cause fer surprise if much work in this field isin danger 
of being overlaoked or undervalued. On this account 
the publication of a work which undertakes to gather 
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together so many scattered papers, and b summafise in” 
a convenient form their enost®mportant matter, iselikely æ 


to be hailed with gratitude by many workers bothgin 
organic chemistry and in gegetable physiology. The 
author has wisely limited himself to some definite seetions 
of the work, and the present volume deals especially witl? 
the alkaloids, the glucosides, and the bitter principles. 
In dealing with the literature of these, he has first set 
forth the mémbers of these groups which have been 
chemically examined, taking them iff the order of the 
botanical name of the plant which yields them. In the 
case of each he gives an account of its botanical source, 
the workerse who have investigated it, and the chief 
chemical and physical peculiarities it presentse Where, 
as in so many cases, one plant yields more than one of 
such principles, all that Wave been prepared from it are 
described successjvely. A summary of the more striking 
features of each, put in tabular form to admit of ready 
reference and comparison, forms the second part of the 
work, while a rearrangement of them, grouped according 
to their behaviour with various chemical seagents, con- 
stitutes Part iii. An idea of the completeness and care 
with which the book has been compiled may be obtained 
from the fact that nearly 600 of these vegetable bodies 
have been described, while the references to contem- 
porary literature embrace the work of the first half 
of 1893. 


The author deals with the various bodies deséribed z 


chiefly, if not entirely, from the point of view of the 
chemist or the analyst. The therapeutical action of the 
drugs is but slightly touched upon, though the chief 
physiological actions of each have been briefly stated 
in many cases. Their importance to the plants in which 
they occur is apparently beyond the limits that the author 
has set himself. 

As a work of reference the new dictionary widl be much 
appreciated. It would hava been more convenient for 
use if each page in Part i. had been headed by the name 
of the plant which is being treated. ° This has been 
done in Part ii., where it seems scarcely so necessary. 

It is hardly to be expected in a work of “this character 
that the proofs should pass without some slight W- 
accuracy. A list of errata would no doubt rectify the 
statement that the name of the darnel grass is Lo/zawm 
telumentum, as stated on p. 62. s 

The botanist will regret that the author did not include, 
in the scope of the work the vegetable enzymes or fer- 
ntents which play such an important part in vegetable 
physiologye They are not very numerous, and would 
well have repaid inclusion. The only exception made is 
Papain, to which a few lines on p, 76 are allotted. 





OUR BOOK SHELF. 


Forschungsberichte aus der"Biologischen S tation zu Piön. 
By Dr. O. Zacharias. Theil 2, pp. 1 152. Two plates 
and a map.® (Berlin: R. Friedländer and Sohn, 
1894.) oo ° 

THE second angual rep@t from this stgtione contains 


the additions made during last year toa knowledge ofthe , 


fauna, flora, and physical conditipns of the Pliner See, 
prefaced by a geological and hydrographical paper By 


sê 


Dr. Ule. Lists of the Diatoms aye. firnished by Courft « 


Castracane and Prof, Brun. A casé of “the breaking of 
the meres,” caused by great swarms of Rivularia (Gloio 
° 6 ° m g e ee 


or 


ete ote 








ad + 
* trichd) echinukkta, is regorded, and the species is de- 
4 scribed in detail. Amongst thesadditions to the fauna, a 
fresh-water Nemertine (Tetrastemma Jlacustre) and a 
northern leech (Placobdella raboti, recorded by Prof. 
'Blanchard), several Protoz8a and Kotifers are note- 
worthy. It is, however, to the Planktonahat the Director 
*has' devoted special attention since the founding of the 


‘station in 4891, and accordingly the influence of tempera-. 


ture on the constituents, their unequal distribution 
through the lake, and their appearance, maimf&m abund- 
ance, and gradual! disappearance are carefully noted, 
together with the bearing of these facts on the present 
|position of the Plankton question. 

The occurrence of certain Protozoa (Carchesium poly- 
‘inum and LE pistylis lacustris) freely floatingein the Pléner 
‘See durigg June and July in great numbers, and under 
.conditions that do not warrant the supposition that they 
had been torn away from their supports, is recorded by 
Dr. Zacharias, who suggests that this may be a periodic 
.change from the fixed to the free-floati 
‘further, the pelagic species of Disobryonand Floscugaria 
‘may have a similar origin. The researches conducted at 
: Plön are, however, not the first to direct attention to this 
ipoint,as Dr. Zacharias asserts (p. 123). Lang (“ Ueber 
den Einfluss @er festsitzenden Lebensweise,” p. 152 : Jena, 
-1888) has already made the same ‘suggestion, based on 
‘the presence of Zoothamntum noticed by himself, and 
more frequently by Brandt and others in plankton col- 
lected at, Naples. l 

Another interesting point about which we at present 


habit, and that,; 


e 
} e 
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insist og producing great inequalities, That education, 
as its effects are not transmitted} will not, directly 
ameliorate. society by raising the general standard. That. 
criminals *are no more worthy of “punishment than 
eniuses of reward. That while for the benefit of 
Individuals training of individual qwalities 1s necessary, 
for the benefit of the race selection of the naturally better 
endowed is necessary. That te mairfspring of all action 
is selfishness, but in practice the selfishness of the 
individual is restrained by the selfishness of the com- 
munity. 2 C. M. 


Heat: an Elementary Yext-Book;, Theoretical amd 
Practical, for Colleges and Schools. By Re T. Glaze- 
brook, M.A., F.R.S. (Cambridge: University Press, 
1894.) es 

A FEW months ago it was announced ¢hat the Cambridge 

University Press intended to publish a series of science 

manuals, and since that time we have looked forward 

with pleasurable angicipation to the appearance of the 
works ig the series. But expectations are rarely realised. 

The book before us is the first of the volumes devoted to 

physical science, and we are not strikingly impressed 

with it. Some‘ooks favoufably force themselves upon - 
one’s notice by their originality of treatment or lucidity 
of expression, but Mr. Glazebrook’s volume possesses 
neither of these characteristics to a noticeable degree. 

This is said at the risk of being considered hypercritical ; 

but there are so very ‘many ordinary books in exis- 

tence, that we almost expect a new work to be different 


from its predecessors in order to justify its publication at 
al]. However, though the book before us is not the best 
elementary class-book on heat, it is very good. The 
author has not confined himseif to the experimental or to 
the theoretical side of his subject, but has happily corgee 
bined the two, so that the book suits both the lecture- 
room and the physical laboratory. Another commendable 
feature is the statements of “sources of error” after the 
descriptions of some of the experiments. The illustra- 
tions are line-drawings, and though somewhat ‘coarse, 
| they possess: the merit of being clear, and that is, 
| perhaps, the chief destderatum of a book designed for use 
in our schools and colleges. These institutions will 
certainly benefit by adopting the booktfor their students. 


Electrical Experiments. By G. E. Bonney. (London: » 
Whittaker and Co# i . 


“THis book,” the author states, “is written in response 
to suggestions réceived from correspondents,” and is in- 
tended to show how “ induction coils and other electrical 
apparatus” may be used for instructive amusement. 

. kn the two hundred and fifty pages to which.the book 
extends, the writer describes in some detail a number of 
well known electrical experimemts. The experiments de- 
scribed appear to be ,well chosen, and the instructions 
given for performing them are fairly accurate, but the 
theoretical explanations are, in most cases, entirely 
wrong. Theclaims of the beok to scientific accuracy 


, know. very little, is the changes of form assumed by the 
e same species at different times of the year. In reference 
to this matter, Dr. Zacharias describes the seasonal 
changes in three species of Hyalodaphnia, Bipalpus | 

vesiculosus (a rotifer), and Ceratium hirundinella, 
: The eglarged size of this report gives evidence of the 
‘increa-ing interest in fresh-water biology, also shown 
by the fact thafa new station is in process of erection on - 
the border of the Miiggel See, near Berlin. Two plates, 
illustrating the new species obtained, and a map of the, 

neighbourhood of Plön, are given with this part. 
A . F. W.G. 


Biology as tt is applied against Dogma and Freewill, 
und for Wetsyiannism: By- H. Croft Hiller. Second — 
edition.. (London: Williams and Norgate, 1893.) 


ON a first glance through-this unusual book, there ‘rises 
‘in one’s mind the delightful remark that the mother of 
Ravid Hume is reputed to have made to him—‘“ Man, 
~ , Davie, you’ed believe anything if it’s no in the Bible.” 
For Mr. Croft Hiller accepts in the most trusting spirit 

, the newest conclusions and theories of modern biology,. 
| 2nd thrusts them with a fierceness that makes the index 
eas combative as the text, against freewill and dogma—by 
_ dogma apparently meaning ecclesiastical Christianity. 
' But it is only fair to say that although his acceptance pf 
„scientific authorities is from the point of view of science 
absolutely uncritical, he states the views he has selected 


. with an acumen that hts discursive and flamboyant style 
_cannot d& guise completely. A considerable part of the 
book is given to accounts of controversies in which the 
author has been engaged, and hell-fire, plenary inspir- 





may be judged of from the following typical extracts, 
which convey the full meaning of the context. On p. 68 
itis stated that “an electric current passing through a 
*wire conductor develops therein a! magneti¢ condition 





which exerts an influence on the air surrounding the wire, 
converting it into a magnetic shell,” and on p. 203 we 
find the statement that “ the quantity of electricity pass- 
ing through a resistance of one ohm in one second will 
liberate ‘oo0158 grain of hydrogen.” | Inaccuracies of this 
kind are far too serious to pass unnoticed, even in a book 
intended to provide instructive amusement, and We cannot 
recommend the seeker after electrical knowledge to trust 
to the guidance of a work in which they octur. From 
the publisher’s point of view, however, the book is well 
got up, and will no doubt answer theepurpose for which it 
was written and published. 


e ation, ande the immorality gf the clergy reappear like 
King. Gharles’ head. He endeavours to show that 
recent investigations haye establisted the dependence of 

' man’s physical qualities on physical stficture, and he 
accepts Weigmann’s view that acquired characters are 
net inherited, From these ®remisesshe draws socio- 

»  „ lagical conclusions that, made a writer in the National 

Reformer (to the pages of which Mr. Hiller was an 

| &teemed contributor) accuse him of Toryism. But his 
el @onclusions do no? alavavs justify such a use of that ap- 
pellation. They arë such as the following :—That how- 
ever society may. attempt to equalise men, nature will 
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The Editor does not hold himselfgresponsible for opinions ex- 


_ which he defines as ‘‘the number of electrostatic units in one 


_ and 
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LETTERS TO THE EDITOR. | 


pressed by his correspondents, Neither can he undertake 
to return, or (8 correspond with the writers*of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken gf anonymous commtnichtions.} ° 


On M. Mercadierss Test€o 
the Electrostatic and 
Dimensions, 


A SERIES of papers, by M. Mercadier, on the dimensions of 
physical quantities, has recently been appearing in the Comptes 
Réidus, They are summarised dnd extended in the Journal 
de Physiqua (July, 1893, p. 289). 

In a note (p. 296) the author states that—‘** En 1883 nous 
avons montré, M. Vaschy et moi, séparément d'abord, puis en 
collaboration, que les deux systèmes [of the dimensions of elec- 
trical and magnetic quantities] imaginés par Maxwell étaient 
contradictoires et que l'un d’eux était inadmissible. Depuis, en 
particulier MM. Hertz en 1885 (Weed. Ann. t. xxiv. 1885) et 
Rücker (Phil. Mag. §° série, t. xxvii, #889) sans mentionner 
notre travail, sont arrivés aux mêmes conclusions,” æ 

In general it is, I think, wisest to leave such claims to 
priority alone, but as M. Mercadier’s paper has appeared in two 
important French journals, I slfould like to make a few remarks 
on the history of the dimensional formule of electrostatic and 
electromagnetic quantities, which I do the more readily because 
I have no claimseto priority to establish on my own behalf, 

Maxwf&il’s theory leads to the conclusion that between elec- 
trical, magnetic, and ordinary dynamical: quantities there exist 
relations which are one less in number than the electrical and 
magnetic unknowns. Hence the dimensions of all the latter 
can be expressed in terms of length, mass, time, and of the 
unknown dimensions of any one of them. Maxwell gave two 
examples of such expressions in which electrical quantity and 
strength of magnetic pole are the unknowns selected (vol. ii. 
2 It is absurd to suppose that he did not know 
that similar tables could be drawn up in terms of specific 
inductive capacity (K) and magnetic permeability (u). 

After discussing the general problem, Maxwell expressed the 
opinfon that the ‘‘ only systems of any scientific value are the 
electrostatic and electromagnetic systems ” (/oc, cit. p. 241), and 
proceeded to explain how they are obtained. Unfortunately, 
in order to emphasise the fact that the fundamental assumption 
in the electrostatic system is that the Specific inductive capacity 
of the standard medium (air) is taken as unity, he used a nota- 
tion in which K is r€presented as withgut dimensions instead as 
of unknown dimensions. 

It must also, I think, be admitted that this notation con- 
duced to the use of phrases which mi®ht very easily mislead. 
Thus (lec. cif. pp. 368-9) he concludes that a quantity z, 


the Relative Validity of, 
ectromagnetic Systems of | 


electromagnetic unit,” ‘‘is a velocity.” Had the symbols K 
and u been retained, his argument would have led to the con- 
clusion that z [u-} K-}] is a velocity. The matter is not of 
the first importance, but a notation which requires the slate- 
ment that the*ratio of two like things ‘‘is a velocity,” makes 
the subject unnecessarily difficult. 

Any doubt to which such expressiqns might have given rise 
has, however, been completely set at rest since 1882. 

A discussion, initiated by Prof. Clausius, then took place 
in the Philosophical Magazarte (Sth series, vols. xiii. and xiv.), 
in which Profs. Everett, J. J. Thomson, Lodge, and Larmor 
took part. Itis only necessary for my present purpose to cite 
the fact that Prof. Lodge explicitly stated that ‘the number of 
fundamental relations must be limited by the number af 
fundamental experiments, viz. three—Coulomb, Coulomb, and 
Oersted ; and the shortest way of writing the independent rela- 


tions is this :— 
[ue] = [Ka] = [ML] ° 
fuKa] = nr. 


The electrostatic convention” makes [K] =x; the electro- 
magnetic convention makes [u] <1.” 

This paptr was published in September 1882. 
e In January 1883 a paper by MM. Mercadier and Vaschy 
appeared in the Çompjes Rendus, No reference was made by 
them to the discussion between English and German physicists, 
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but up to a certain point they adoptd_ precisay thé samp line « 


of argument as that with which wepwere familmr in England.. 





Taking the formule = F ° 
and i e” kd 
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they had no difficulty in showing that 
+ ¢ 


[z] [e] - 


It was well known in 1883 that Maxwell’s theory requires 
only two constants, K and u, to define the constitution of the 
medium, and that 


m= |p esw . 


(Maxwell, vol. ii. p. 289, edfation 24). 
Hence from this Joint of view the equation 


l [z] = Le] 


[uK] = 1. e 


is the same as 


Up to this point, therefore, there was nothing in the paper of 
MM. Mercadier and Vaschy which could not he directly deduced 
by Maxwell’s theory from the explicit statements ol Lodge. 

Aiter this they proceeded to develop the subject further in an 
argument which may be summarised as follows :— 

The constant 4 is inversely proportional to the specific in- 
ductive capacity. 


e 
Specific inductive capacity is proportional to the sqiare of 


the index of refraction. 

The index of refraction is inversely proportional to the velocity 
of light in the medium. 

Hence # = aV?, “a etait une constant® numerique” (the 
italics are in the original). . è 

Hence, since 


[z] = [V?] and [2] = [V°], 


k' is a number ‘‘et Pemploi du système ` électropagnetique 
d'unité- électriques se trouverait justifié shloriguement.” 

The fallacy in this is obvious even if the experimental justifi- 
cation of the step 2’ œ (refractive index)? hegdmilted. ” 

Because & œ V? it does not follow that [£]=[V7] unless we 
are sure that all the physical conditions have been included in 
the equation. Yet Maxwellhad given the strongest reason to 
believe that the magnetic permeability was also invéived. He had 
distinctly pointed out that K would only vary as the square® of 
the refractive index if u were constant (vol. ii. p. 388). In 
other words, M. Mercadier, arguing from experiments on ma- 
terials whose magnetic permeabilities differ but little from that of 
air, treats [2]=[V?] or [K]=[V~*] as an independent equation. 
He thus assumes that 4’ or u 1s of no dimensio s, and then prove 
the truth of the electromagnetic system which is avowedly base 
& that assumption. 
plete instance of arguing in a circle. i 

The point, however, is elaborated by experiment and further 
argument in another paper (C. Æ. t. xcvi. 1883, p. 250). 

The conclusion that 2’ is a constant is suppoged by the 
fact that an induced current is ceteris paribus the same, whether 
the currents are or are not surrounded by non-magnetic materials 
such as alcohol and benzene. 

Again the statement is madg—ten years after the publication 
of Maxwell’s book-—~‘‘ D'après les idées universellement ad- 
mises, Jes coefficients @%s formules de magnétisme et d’électro- 
magnétisme serdnt analogues à 2’ par consequent ils devraiept 
éire comme lui independants des milieux ” (p.-252). -+ 

The fact is that, accordingwto Maxwell’s theory, ane of these 
coefficients is independent of the medium, while the other two 
vary, the one inversely as the dher, when the medium’ is” 
changed, 


-9 
Quite apart then from the question as tp whether these factgrs | 


repre ented pure numbers or concret® quantities, it was at that 

date almost universally believed that the values of two of thèm 
e 
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It would be difficult to find a more com» ' 


*) 


charged with dust. 
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388 . ` 
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* depetided on tHe medium. Of course the same view is eyen 
p pone 


more universally held to-da%, è 


nfent and experiment that the electromagnetic system of units 
has a theoretical justification which the Clectrostatic system 
lacks, * i 


for 1/p. 


not depend on the gature of the: medium. 

For the rest M. Mercadier develops certain mixed systems 
of. dimensions, which I need not discuss. 

In answer to his complaint that I omitted to notice his 
memoir in a paper which I wrote on the same gubject in 1889, 


I wish to point out that I did not then enter upon the biblio- | 


graphy ofethe subject. I regarded. myself as dealing with a 


theory well understood by experts, and as advocating a change . 
in notation chiefly for the benefit ef less advanced teachers and ' 


students. The considerations advanced were direct deductions 
from Maxwell’s theory. That theory was Sore generally under- 
stood in 1889 than when the discussion in the PAdlosoghzcal 
Magazine took place in 1882, and since the latter date the 
practice of retaining Kand j in dimensional formulz is spreading. 
As far, however, as M. Mercadier’s papers of 1883 were cor- 
rect, the ideas@hey embodied had been explicitly stated in the 
Philosophical Magazine some months before. As far as they 
went beyond that point, by the attempt to discriminate between 
the theoretical validity of the electrostatic and electromagnetic 

systems, the arguments adduced were quite unsound. 
_ ARTHUR W. RUCKER. „å 

Royal College of Science, South Kensington,),, 

February 5. 
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The Cloudy Condensation of Steam, 
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action of electricity upon the steam jet. On the contrary I was 
rejoiced to find that so able and distinguished a physicist 
appeared to hold the same opinion on this point as myself. In 
labouring to abbreviate I must have become very obscure. Per- 
haps my. weaning may be made clearer by an amplified and 
a aa paraphrase of thegwords in ‘question (see avfe p. 
213). 

X iter trying toghow éhat dense condensation takes place only 
when there is an actual discharge of electricity, which, however, 
need not necessarily electrify the jet, I go on : ‘' The inference 
clearly is that it some way or other the action is brought about 
by the air In which electrical discharge has taken place, and 
not directly by the electricity itself. Since so much has been 
said in the earlier part of the lecture about the influence of dust 
in promoting condensation the [erroneous] idea has, no doubt, 
gccurred to many of you that in the present case also the air 
owes its condensing power to the fact that it has become 
[The great ‘majority of the many scien- 
tifically educated people to whom I have at different times 
shown the experiment at once made this suggestion.] Minute 
particles are indeed torn off the electrodes by the 
discharge and [you may think] form nuclei upon 
which the, steam condenses. This [mistaken] hypothesis 
seems ate first sight to be favoured by the experi- 
ments of Liveing and Dewar, and by the well-known fact 
that burning touchpaper induces condensation ; it also has the 
support of Prof. Barus, who appears inclined to think that 
such condefsation is zz ald cas due to the action of small 
particles of matter. On the other hand, it is noteworthy that 
Mr. Aitken, who knows mere about th@ condensing property of 
gust than any man living, gives no countenance to the nucleus. 
theory as explgining the action of electrical discharge upon the 
Steam jes [he possibility of such ans explanation must 
necessarily have presented itself to the mind of one so familiar 
With the subject, and sinfe he does not make the slightest 
allusion to it, I imagine that his experiments have led him to 
the conclusion tht ig is untenable, This affords me great satis- 
faction, inasmuch as my” own experiments have led me to the 
sfme conclusion—notéonly as regards the action upon the 
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i [I did not intend to imply, 
Alf this might, however, have been passed over as an “‘ indis- | 

c§étion de jeunesse ” if M. Mercadier had not in June last made: 
the extraordinary claim to havg proved om such a basis of argu- į 


| aggrieved. 
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$f electrical discharge, but algo of burning matter.” 


though the|words of the abstract, 
apart from the context unforPunately. seem to bear that meaning, 
that Mr. Aitken thought the action of duguzng matter was not 


due to nuclei, but that I myself thought it was not.] , Then 


steam j 


efollows an accownt @f experiments tending to show that the air 


does not dérive its power of condensing the’ steam jet from dust 


| but from dissociated atoms. 
In this wcent paper the notation is changed, and 2’ is used | 
Flere again the invariability of this quantity in non- ` 
magnetic materials is used as an argument to pfove"that it does - 


he 
The above will, I hope, cofvittce Mr. Aitken that, except 
perhaps as regards one slipshod sentence, which I regret having. 
overlooked when correcting the proof, he has no cause to fee} 
I am ‘confident That my. hearers never for a 
moment understood me to say that he had abandoned one iota 


s| of his conclusions regagding the action of dust, but merely that 


he did not consider the dust-nucleus theory applicable’ to the- 
case of the electrified steam jet. 

I believe that I am well acquainted with all Mr. Aitken’s 
papers on the subject of condensation, byt I do not remember 
the experiment with the polished ball referred to in his letter. 
Perhaps it is an unpublished one. The experiments which he 
mentions in his final paragraph; relating to the condensation 
caused by certain aci@s, were made upon watereladen air con- 
tained iw closed vessels, and not upon the steam jet. The con- 
ditions in.the two cases are very different, so much so that, for 
example, hydrochloric acid, which in the steam jet is the most 
active source of dense condendition that I have met with, was 
found by Mr, Aitken (he will pardon me for reminding htm) to 
form no foggy condensation at all in a receiver of moist filtered 
air;..while ordinary dusty air, which exert® such a powerful 
action in the closed vessel, fails to produce any sensfble effect 
when introduced into the open steam jet.| 
SHELFORD BIDWELL. 
Southfields, Wandsworth, February: if. 





On the Cardinal Points of the Tusayan Villagers. 


IN the second volume of the Fournal of American Ethnology: 
and Archeology I have pointed out, for the first time, that te@® 
four cardinal points among the Tusayan, villagers are not the 
same as those of the astronomers, or that their north is approxi- 
mately north-west, I also gave, in the same article, tables with 
the amount of the angular variations, showing that the sacred: 
rooms, or kivas, where the mysteries of ¢heir ceremonial worship. 
are performed, are oriented, roughly speaking, in accordance: 
with their conception of,the positions of north, west, south and 
east. It was shown that the amount of angular variation was . 
constant, and later, in a description of thegruins of A-na-to-bi,. 
the same orientation wae made known, , 

In an article published in the December number of thes 
Journal of American Folk Lore, & was stated by me that the 
cardinal points among these aborigines are determined by the 
solstitial risings and settings of the sun. 

The publication of Prof. J. Norman Lockyer’s work on 
‘*The Dawn of Astronomy,” in which the orientation of 
certain of the sun-temples in the Nile valley and elsewhere in 
thea old world is referred to solstitial points in the horizon, givés- 
a new interest to these observations among the aboriginal house- 
builders and their descendants in America. i 

Since the publication (1892) of my observations on the 
orientation of Tusayane(Moki) kivas and its relationship to- 
solstitial points of sunrise and sunset,'I have examined the. 
scanty data which we have regarding the orientation of temples 
in Central American ruins, and Have unearthed significant facts. 
bearing on this question, as well as that of the kinship of the 
Pueblo people and those who once inhabited the ‘‘ cities” of 
Mexico, including Yucatan. Evidences:of relationship between: 


ethe aboriginal housebuilders of Arizona and New Mexico, and 


those of Nahuatl and Maya stocks have elsewhere been pre- 
sented, It seems to me that the above! observations made in 
1891, quite ingependently of the discoveries of Lockyer on the 
orientation of temples in the old world, in the light of his dis- 
cussion, open a field of research in the archeology of the house- 
builders of Central America which is sure to lead to interesting 
discoveries. e J. WALTER F EWKES. 
Bostone Mass., U.S.A. 
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The Scandinavian Ice-sheet. e ý 


MANY geologists affirm that the Scanginavian ice-sheet 
became confluent with that of Scotland, and reached the East 


© 


| . a 
i ° x ee @ ° ° 
FEBRUARY 32,1894) NATURE : ' 389 
ye =e 


e ° 

Anglian coasts.e @erhaps some of your waders could inform 

me whether the foll®wing difficulry, which has occurred to me, 

has been already raised, or has received a satistactory &nswer. 

4 submarine channel, some 400 fathems deep, sweeps round the 
southern coast of Norway from the Cattegat to about the 62nd 
parallel of latitude, Whence it gradually opens ouf into the 
deeper water further north, If the 100 fathompline of sound- 

ings were to become thecoast margin of north-western Europe, 

m this channel would form a fjord, considerably broader than the 
straits of Dover, and for the m@t garı 1800 feet deep. A further 
general upheaval, amounting In all to some 2500 feet, would 
convert this fjord into a wide valley, sloping gently towards the 
north, which was bounded on ome side by the Scandinavian 
mountains (then commonly rising to a height of about 5000 to 
gooq feet) ; on the other by a‘ nearly level plateau (with a yet 
ce slighter slope, but in the main northwarð), elevated generally 
some 2000 feet above the bed of the valley. In such cases, if 

any trust can be placed on the evidence afforded by Greenland 

at the present day, the drainage of Scandinavia would obey the 

law of gravitation, evemwhen in the form of ice, and would be 


i 
-4 


diverted down the fjord or valley towards the northern Atlantic. © 


T. G. Bonney. 
mna aa e x 
The Nomenclature of Radiant Energy. ° 


REFERRING to Prof. Simon ‘Newcomb’s letter in your issue: 
of November 30 last (p. 100), s@ggesting a nemenclature for 


radiant® energy—if no one else has already pointed it out, I: 


would suggest that the word irradiate might be used in place 

of zHuminate. It would be just as. expressive, and would have' 

the advantage of consistency ; and its use would leave the word 

“illuminate” to its proper sphere. A. N. PEARSON. 
Melbourne, January 9. ; 
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. THE FOUNDATIONS OF DYNAMICS. 


e ` $? is rather curious that at the present time, when 
“4° “applied dynamics embraces so wide a range, so much 
attention should be directed.to its foundations. One 
would have thought that the basis of a department of 
science’which is used and used successfully in the inves- 
tigation of the motion @f vortex rings in a fluid, and the 
propagation of waves of electromagnetic disturbance, had 
been fully understood, and that no daubt of the firmness 
of the logical structure on which so huge a weight is laid, 
was entertained by those who are most active in turning 
it to practical account. If,as some aBpear to believe, our 
dynamical methods are founded on a vicious circle, how 
is it that the same men have been so successful in apply- 

* ing them to the elucidation of physical phenomena ? 
Surely the repeated attempt to do this ought only to have 
led, if not to confusion of contradictory results, to con- 

_ tinual failure to obtain any explanation at all. j 

Qn the other hand the extended use of dynamics has 
led scientific men themselves to a more general famili- 
arity with dynamical procesges. The study of dynamics 
is now a recognised part of scientific education, and the 
exigencies of teaching the’ subject håve rendered neces- 
sary a much more complete examination of its funda- 
mental assumptions than was usual before, when a few 
gifted mathematicians, by the force of their own genius, 
were led, almost “by a way they knew not,” to the 
glorious results of physical astronomy. Again the recog- 
nition, more or less clear, that the old action-at-a-distance 
theories are really mathematical shortcuts, each gathering 
up into a single formula the result of the physical actions 
on molar matter of a medium in which it is immersed, 
has directed attention to the ether, and raised many ques- 
tions of extreme interest as to the localisation of energy, 
and the conditions of its transference from place to place. 
Though a wifole race of subtletfes has with the new views 
sprung into being to mock our attempts to find firnf foot- 
ing, we are foreed to the conviction that in this action of 
a medium lys the best means of scientific progress at the 
present time. As aconsequence we are led to the re- 
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consideration of the theory of energy, and therefore also o 
of the conceptions of force, &c., and discussions as to the 
foundations of dynamics Rave been revived and camwied ¢ 
on with a keener interest. : e 
No one has worked with more zeal at the task of re- ` 
etating the doctrine of energy ĝn anti-action-at-a-distancé 
principles than Da Oliver Lodge, and it happens that're- g 
cently his views have again been brought to the froħt by 
an address on the Fundamental Hypotheses of Dynamics _ 
delivered in 1892 by Prof. J. G. MacGregor before the 
Royal Socitty*of Canada, and an article by the same 
author in the PAzlosophical Magazine fox February 1893. . 
An instructive paper has been presented by Dr, Lodge ` 
to the, Physical Society, in which he has re-stated and 
defended his position. The discussion which took place 
on that paper, and the divergence of opinion then mani- 


1 fested, showed how wide is the interest in’ this gubject, 


and how far it is still from being completely settled.’ ` ` 

The chief points in Dr. Lodge’s papers are his insist- 
ence upon contact action as the cause ofall action between 
bodies, and his re-statement of the principle of the con- 
servation of energy. Only incidentally and as a pre- 
liminary, in his last paper at least, are the laws of motion 
touched upon. On the other hand, the chief burden of 
Dr. MacGregor’s address is the laws of mogion, and an 
attempt so to formulate them so as to give a logical 
basis for the ‘science of dynamics in its application to 
physics. In his PA. Mag. paper, however, he deals with 
Dr. Lodge’s views with respect to energy., . ® 

I do not propose to restate the positions of the parties 
to the present controversy, but to endeavour to say how 
the question appears to an outsider who has felt keenly 
the difficulty of teaching the elementary principles of œ 
dynamics without introducing confusion by unnecessarily 
obtruding the fundamental cruces of the subject; or, on 
the other hand, slurring over matters of really vital im- 
portance. ‘ . ` 

In the first place, it seems to me that thereis in general 
no sufficiently clear recognition of the fact that abstract 
dynamics is really abstract, and depends upon certain 
ideal conceptions just as much as does geometry, and 
that its application to practical problems must be made 
on certain assumptions, axtomatic in the proper sense or 
not, which must be justified by the results of experience. 
Abstract dynamics is a purely ideal science, geometric in 
a somewhat extended sense, caused hy thesintroduction 
of certain notions not ordinarily’ employed in purely 
geometrical processes. So long as we confine ourselves 
to the ideal as we do in geometry, there are aboyt it only 


' difficulties of ‘the same kind as we have in geometrical e 


conceptions, and these I do not here propose to discuss. 
It is only when we apply the science to the interpretation 
of nature that we meet with the difficulties that every one , 
must admit do exist, and which there is no blinking if we 


want to be straightforward, as to absolute direction, è _ 


uniform motion, &c. 

In, this application we take some standard for the 
measurement of time. In this we are guided by the idea 
derived from the first law of motion, that any body in 
relative motion, which there is reason to conclude is not 
changed by the action of other bodies, may be taken 
as timekeeper. In practice we have recourse to a 
jeint result of this idea and the equality of action and 
reaction, and take as our st&andard the rotation of the 
earth on its axis.. [Of course this standard may not 
agree with some otherænd preferable standard means 
of time reckoning,*but this will not affect the argument.} , 

In abstract dynamics we can and do imaging a’ systém 
of axes of reference of some kénd or other, but quite ideal * 
so far, and agree upon or assume the existence of some . 
mode of measuring intervals of time. We then consider 
the velocities and accelerations of different particles rela- ie 


+ 
1 A rejoinder to thisẹpaper appeared in the September number of the s 


Philosophical Magasine. è 
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tively to`those axes. We suppose different particles to 

* have any acogleration$ relative to those axes which may 
be assigned, ér which af deducible fsom data given, and 
-S0 ffom the configuration at any given epoch that at Any 
‘Gther, that is, to speak shortly, the motion, can be found. | 
If the particles do not change their configuration relatively 

to pne another a limitation is imposed on the motiong 

ə the particles constitute a rigid body. Thus we may con- 
Sider any conceivable cases, and the science which deals ' 
‘with thefa is one of pure kinematics. 

Now we may suppose our reference system, which we 
‘may call A, to have a motion relatively to some other ' 
reference systenf B, and the motion of the particles con- 
‘sidered if referred to that other system will be com- 
pounded, for any instant, of the motion which the particlés 
would have with respect to B, if they were rigidly con- 
nected with A, zz the positions they have‘at that instant, 

ə and ofthe motions which the particles then have with 
respect to A. Thereis no difficulty, if the motion of A with 
respect to B is specified, in determining the former part 
of the motion of each particle. It will vary, of course, 
‘with the changing positions of the pafsicles in consequence 
-of their motions with respect to A. ° 

Similarly we can push the reference still further back, 
and so from reference system to reference system, when- 
-ever we find it desirable to do so. Of course we should 
.never by any such process as this reach axes absolutely 
‘fixed; but it is the process by which we introduce correc- 
tions suggested by experience, as explained below. 

It is, then, a result of observation that we can stop at 
‘some reference system, it may be the first A, which is 
suggested to us by the circumstances of the case. To 
a certain extent we can consider the effect of referring 
-our chosen reference system to other reference systems 
naturally suggested, and be sure that the additional 
‘Motions necessary for the parts of our system are 
negligible. 

In practice we generally make the supposition that 
we may refer to a naturally suggested system of reference 
and find in what manner the results deduced require 
correction. For example, we refer the motion of a 
projectile to axes fixed in the earth, say one vertically 
upwards, and two others, one north the other west, and 
-considtr the motion. We find that the results only 
-approximately coincideevith experience, and we have to 
“correct them. on account of the earth’s rotation. It may 
be that ther are Sther corrections which on account of 
their smallness relatively to unavoidable errors of 
-observation we can take no account of, 

. 30 fat we have made no mention of mass or inertia. 
This idea is derived from experience of physical 
phenomena. i 
_ If we wish to apply our ideal science to the investiga- 

e ition of physical relations from experimental or observa- 
tional data, we can only do so on certain assumptions 
tacitly or explicitly made, and these are to be regarded 

_.as postulates to be justified by the consistency and 

accuracy of our results when tested in their ttfrn by 
observation. The term axiom, it mayebe remarked, 
seems inapplicable to many of these unproved assump- 
tions,einasmuch as though they are simple concise state- 
ments, neither their truth nor their falsehood commends 
itself at once to the mind. à 
Now, with reference tosour naturally chosen system of 
axes, we find that different bodies have, zz fhe same 
circumstances, different accelegations, and hence we get 
the idea of the masses of bodies. In gstimating similarity 
of circumstances we assume the constancy of the 
e physjcal*properties of mgterials, such as constancy of 
_the quanfity of matter ina body, tfe elastic properties of 
` a spring, and the lille. Thus,if we take a given spiral 

e- spring and apply if repeatedly to the same body with the 

e same stretch, we find the same acceleration given to the 

e body each time. ° Of course this result might be pro- 
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duced by a pari passu variation &f ithe fpess of the body, 
and the, properti€s of the spring, bug since we find the 
result@ consistent with those: obtained with different 
masses and springs, the possibility of such variatiops 
need not be discussed. To this ideal méthod of compar- 
ing masges, the ordinary method bÝ weighing is shown 
to be equivajent,by Galileo’s experiment with the faliing 
bodies, Newton’s pendulum experiment, &c. 

Thus applying similar circumstances (which we may ,.® 
| typify by a spring withe af given “stretch) to different 
bodies, we find their accelerations different, and we are 
led to a comparison of their masses, and; thence to a 
prediction of the accelerations which in different cir- 
cumstances will be pragduced in the same mass or in 
different masses, that is to the comparison of rafes ofeg, 
change of momentum or of force. For example, suppose” 

a spring with a given stretch in it to be applied for a 
second to each of a number of masses, and let the 
accelerations produced be a, ag, ag &c. Then if wetake 
quantities inversely proportional to aj, da, a3, &c., say 
uay plax pias, &c., and multiply each of these by the 
accelerations protluced, we obtain, of course, the same 
prodftct p in each case, and we take this asa measure of ; 
the stress in the spring regarded as the producer of 
motion in bodies. In the ordinary system of measuring 
forces we take p as ma, where 77 is the mass of the body 
reckoned in terms of a chosen unit of mass. This gives 
the dynamical method of comparing the masses of 
bodies. The masses of the bodies here cogsidered are 
play, plap &e. 

On the other hand, when we have to compare the 
motion-producing powers of springs having different 
stretches, that is, the forces they exert, we may use the 
same system of bodies if we please (or any system of 
which the masses have been compared as just described), . 
and suppose that accelerations a’, a'a a'g, &c. are, pro- 
duced by different springs applied to the bodies. s'ès 
applying the method of reckoning explained above, we 
are led to measure the forces exerted by the springs by 
the products pa!,/a,, pa’g/as, &c. i 

Thus from the point of view here adopted, Newton’s 
second law sets up this mode of comparing masses and 
forces, and thereby furnishes a perfectly simple and con- 
sistent method of writing in a form ready for solution 
the equations of motion of a body relatively to any 
system of axes which we know frm experience we may 
regard as at rest. 

Here I wish to,remark that when we write such eq@a- 
tions as 
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mý = X, my = Y, mz = Z, 
, the quantities on the right, commonly called the applied 
forces on the particle of mass wz, are, it seems to me, 
merely put provisionally for values of the quantitiés on 
the left, which from the given circwmstances of the 
motion, that is from the reMtions and data given, we may 
be able to calculate, or to supply from the results of ex- 
periment or observation. There is not any necessity for 
considering them as the causes or the measures of the 
causes of the accelerations ¥, y, 2, of the particle. 

The idea of force as cause of acceleration is useful as 
enabling us to speak and write with brevity about dyna- 
mical problems, and so to arrive quickly at the necessary ` 
equations. For example, take the problem of the motion 
of a particle of mass #z hung by a massless spiral spring 
which the weight of the particle stretches by a length s. 
Then wê know (1) that the stretch of the spring if not 
counteracted by the weight mg ofthe particle would cause 
the particle to receive an upward acceleration g, and 
since experiment shows that different weights stretch 
theepring by amounts proportional to them, we infer 
(2) that when the epring is stretched by an amount 
s -+ x, the elastic reactiom would produc® an acceleration 
‘g(s-+2)/s. Hence an upward accelerati8n of amount 
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gxjs will be produted, and if # represent downward ac-:| ‘that neither the horse nor the stofe can gee into’motéon.. ° 
° 


celeration, we get the equation of motion :— 
e 9 


° j v 

gË = — mg . 
which is ready for solution, and giveseth> well-known 
result. ? 

We greatly abbreviate thegabove statements by saying 
that the upward “ force ” exert8d by the spring in the first 
case is wg, and in the second, from the experimental 
result, g(s + x)/s. This giwes at once —mgx/s as the 
downward force on the particle, which being substituted 


“aeqgesio: & in the formal equation of motion, 72% = X, puts the 


latter into a form adapted for solution. 

Thus, though we may use, and do use constantly, the 
language of cause and effect in this connection, it ought 
to be remembered that when matters have been reduced 
to the solution of a dynamical problem, we have a purely 
mathematical process to carry out, by which we render 
explicit only that which is already implicitly involved in 
our equations, 

This does not exclude or do away with the considera- 
tion of stresses as physical realities, it only states what 
I believe is substantially invalved in the application of 
dynamécs to physical problems. The objectivity, in the 
metaphysical sense, of force does not concern us, and 
discussions regaréing it are, so far at least as physical 
results are*concerned, not likely to be profitable. 

I have heard it said by more than one very competent 
judge, that there is a certain vicious circle at the founda- 
tion of dynamics which there isno avoiding. We define 
force by mass, and mass by force. Thus it is sometimes 
said in effect, “Equal forces are those which produce 
equal accelerations in equa] masses—equal masses those 
Ig, which equal accelerations are produced by equal 
forces.” But, as shown above, if we can assume con- 
stancy of mass of a body, and of the physical proper- 
ties—say of a spiral spring—there is no difficulty in 
getting out of this circle of definition. These are 
assumptions we are entitled to make as the result of 
experience. 

Itis to be observed that since the measure of force in 
Newton’s second law, namely, 7%, is relative, the forces 
considered must beealso relative. This is noticed by 
Prof. MacGregor in his address (p. 4§, but he states that 
as our idea of force is derived from sensation, force in 
this sense is not relative. °“ According to this concep- 
tion a body either is, or is not, acted upon by force.” It 
is possible that I have failed to follow Dr. MacGregor 
here, but it seems to me that he has confounded rea? with 
absolute. Our muscular sense certainly tells us that a 
foree, that is a stress as distinguished from a mass 
acceleration, exists, but in no case can it inform 
us as to what*in any abgolute sense are the forces 
acting on the body considered. The ‘force we’ feel 
“does not depend upon our point of view,” but the 
force we regard as acting on the body certainly does, An 
acceleration which we observe is also a perfectly real thing 
in itself, but the acceleration of the particle is altogether 
dependent for its value on the point of view from which 
we regard it. 

The ordinary misunderstanding that continually crops 
up with respect to the equality of action and reaction is 
feelingly alluded to by Dr. Lodge in his paper, and per- 
haps as a sympathiser I may be pardoned for gevoting a 
paragraph or two to its consideration. A recent dis- 
cussion of precisely the same thing in another journal 
has made it clear that the difficulty felt by the beginner 
in this matter is not clearly appreciated by many who 
endeavour to remove it. Because action and réaction 
are equal ang opposite in the ĉase (to take Newton’s 
illustrationg of a horse pulling a stone, the student (and 


the would-be critic of dynamical processes !) imagines 
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Now the confusiòis' ariseg frog® regarding the action 
which is a forward force on the stone as being cancefled 
by the (if,for a moment we neglect the mass of the rope 

r chain between the two bodigs) equal and opposite force, 


which acts, and thjs is what is overlooked, zot upon the- 


stone, but upon the horse, and therefore cannot affec} the e 


motion of the stone. 
There may be other forces acting on the st6ne, and 
others agaig acfing on the horse, and the motion of each 


body is changed ġy the forces acting on that body, and 


those forces alone. Thus there are two gfoups of forces, 
one group acting on the stone, and the other on the horse,. 
and allthatis asserted in the law of equality of action 
and reaction, as applied in this illustration, is that that 
particular forc€ of the first group, which is the force 
exerted on the stone by the horse, is equal to that force- 
of the second group which is the force exerted on the 
horse by the stone. oe 

Action and reaction, however, are, I believe, most 
properly regarded aS applied at the same place, though’ 
not to@he same thing. Across any cross-section of the 
rope in Newton’s illustration a stress acts, one aspect of 
which is a forward force on the part of the cord imme- 
diately behind the cross-section, the other æ backward 
force on the part of the cord just.in front of the cross- 
section. An excellent example is the action and reaction 
between two links of a chain, which are exertgd across- 
the surface of contact between the links, the action being 
a force on one link, the reaction a force on the other link. 
Here, as in all other cases, the action and reaction do- 
not cancel one. another, simply because they are applied 
to what:iare here regarded as entirely different things. 
[Of course, if we are considering the motion which a 
system consisting of different parts may have as a whole,. 
the actions and reactions between these parts do cancel’ 
one another.] ° s 

I agree with Dr. Lodge in believing thatin a certain 
sense we have nothing but contact action, that is, that 
all radiation phenomena are propagated by contact 
between portions of matter (not necessarily ultimately 
discrete portions) filling space. Thus at every place 
where such, propagation is going on, and consequently 
changes of the motions of bodiessare taking place, stresses 
are set up, and just where we have one aspect of a stress 
we have its other aspect. : z 

This view, ifit is adopted, certainly seems to lead to the 
conclusion that a process of transformation aecompanies 
transference of energy; but it is not, so far as l*can see, 
inconsistent with, and does not render in any way un- ° 
tenable, the doctrine of conservation of energy as. 
ordinarily stated. 


The doctrine that all energy is kinetic in reality, and. e 


that transformation consists in a passage of the energy 
from being kinetic energy of the bodies whose velocities. 
can bé observed and measured to being kinetic energy 
of tse parts of the system regarding which we cannot 
have such ksowledge, or vice versd, when it is more: 
familiar, and more clearly understood in the light of 
further scientific progress, may possibly help tg clear 
away some of the many difficulties which ctow round. 
this subject. 

This article is long enough,and we must defer to some: 
other opportunity any further censideration of Dr*Lodge’s. 
theory of the transference of energy. But both he and 
Dr. MacGregor pave one good eservice in discussing 


from their several points of view this very difficult but e 


apparently for many mindg exceedingly fascinating | 
subject. Nothing Mut good can come of “aereviSion of 

the standards” in dynamics, provided it has no destruc- - 
tive object in view, but only the improvement and,, 


if necessary, correction of the methods of presenting and. , 


teaching.the science. e lA, GRAY. 
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regarded as „ân article of luxury and an extravagance. 
which the humble inhabitants of ‘der lange Jammer” were | 
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AN INCIDENT IN CHE CHOLERA EPIDEMIC 
Rae” SAT ALTONA., n 


e . bn) i es 
“THE third contribution by Dr. Koch last year to 
e4 the subject of chol@ra appears in the Zeztschrifo 
Jü? Hygiene, vol. xv. part I. It covers no less than 
sevehty-six pages, and is entitled “Die Cholera in 
Deutschland während des Winters 1892 bis 1893.” As 
the title implies, it is an elaborate essay giving a most 
lucid and remarkably interesting exposMiorf of the rise 
and course purseied by the several epidemics of cholera 
Which visited Hamburg, Altona, and Nietleben near 
‘Halle, respectively. Several figures serve to illustrate 
the descriptions of sites, buildings, &c., referred to in 
the text. a Py 

_ Frorg a bacteriological point of view, perhaps the most 
interesting part of the paper is that which relates to the 
disease in Altona, and in which an account is given of 
the successful elucidation ofa remarkable outburst of 
cholera which occurred in a restricted area of that town, 
and which in many respects recalls the incidents of the 
now classical cholera explosion which took place in 1854 
in ċonnection with the Broad-street pump in London. 

In a district of Altona, rejoicing in the suggestive name 

of “ der lange Jammer,” and inhabited by about 270 
persons, cholera made its appearance on january 2I, 
1893, and in a week nine cases had occurred, of 
which seven ended fatally. Strange to say, in the neigh- 
bourhood and, indeed, for some distance around this 
centre, no other cases of cholera were recorded at all, 
thus pointing very clearly to some local cause as respon- 
sible for the outbreak. A Searching investigation was at 
once ‘instituted, resulting in the discovery that the in- 
fected houses were not connected with the Altona water- 
supply, but dependent for their water upon a well in their 
midst The ordinary town water-supply was in fact 


+ 


too poor to indulge in. In May, 1892, a systematic inves- 


tigation had, it appears, been made ‘of all the wells in- 


. Altona, and ninety-two out of 366 had been condemned 


ha 


as unt for use, This particular well was, however, 
amongst those which had been passed, as its construction 
appeared to. be satisfacfory, and its surroundings suf- 
ficiently protected «to remove all fear of contamination. 
During the seyere frost, however, there can be no doubt 
that surface water, unable to get away by the usual 
channels, gained access to the well, for when the courts 
«Òf the surrounding houses were washed down with strong 
carbolic it was noticed that the well-water acquired a 
smell of this material. Thus the possibility of its con- 
tamination with choleraic matters was established, and 
on January 26 the well’ was closed. After this date 
only four more cases of cholera occurred, the last one 
recorded being on February I, and all of these might 
have been contracted prior to the closing of the well and 
are therefore still attributable to the use of this water. 
The bacteriological examination of the w&ter was taken 
in hand on January 31, and on this day large 
numbe@s óf cholera bacilli were revealed by the usual 
special methods employed. A sample of the water 
collected on January 31 was preserved for further ine 
vestigation, and was kept łn a room having a tempera- 
ture of 3—5° C.: in this sample cholera bacilli were 
found on the 2nd, 3rd, and 17tke February respectively, 
showing that under “the particular @rcumstances the 
bacilli were able to maintain their vitality for eighteen 
days m the water; oz the other hand, in samples of 
water collected later directly from the well itself no 
cholera bacteria coulg*be detected. Itis to be presumed, 


¢ therefore, thgt as no further cases of cholera occurred in 
e © the adjacent houses after February 1, no fresh bacilli 
è found their way mto the well, and thdse cholera bacilli 


e « 


. which were proved to be present on January 31, must 
® 
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have’ aither become altogether, extinct or haye been so: 
much reduced ‘in numbgr.as to defy detection. ‘ — 
The incident is instructive, if only if demonstrating 
the ‘folly of presuming that a Well with flagrantly 
unsanitary environment may be regarded as safe for 
drinking purposes, just because its past history happens 
to be untarnished by any observed connection with’an 
outbreak of zymotic diseage# But Another point which 
I consider is very clearly brought out by the case in 
question, is the uncertainty which attaches to the actual 
discovery of the cholera ot, indeed, of other pathogenic 
bacteria in water, even ynder such peculiarly favourable 


= ,¢ oy * - < 
conditions as wére present in the case of the ARona aaa. 


well. Had the examination of this water been delayed * 
only for a few days, the search for cholera bacilli would 
have been absolutely fruitless, and the direct bacterio- 
logical evidence entirely wanting. ‘ Chance, in this’ 
particular instance, decided otherwise, and a very 
satisfactory confirmation of a most probable hypothesis 
was obtained. œ l 

Nevertheless, it is very apparent that however im- 
portant bacteriological evidence may be in determining 
the hygienic value of water purification processes, and 
as I have so often pointed Šut, it is in this matter the only 
competent referee; on the other hand, in the matter 
of the actual detection of disease organisms in any 
given water, its usefulness is of a much morg restricted 
character. 

There is undoubtedly a tendency at the present time 
to regard the detection of pathogenic bacteria as the 
most important object of bacteriological water examina- 
tion. It is, however, surely a matter of far greater 
moment to anticipate and be forearmed against evil by 
ascertaining ‘whether the principal conditions, such as 
purity of source, efficiency of subsidence, filtration, see. 
attaching to a’ given water-supply are such as to reduce 
toa minimum the danger of ‘its disseminating zymotic 
disease, than to wait for the actual discovery of, patho- 
genic batteria,_and-only then‘to’be led to see the necessity 


‘of, as it were, locking the stable-@oor ‘after the horse has 


been stolen ! 

The failure to discover the typhoid. bacillus in the 
‘Worthing water-supply is another instance in point, and 
in the majority of qases the task of tracing the connec- 
tion between an outbreak of disease and’ an infected 
water-supply must obviously still be performed without 
the direct support Of the bacteriological detection of the 
zymotic poison. PERCY FRANKLAND. 


à NOTES. . 


THe foundatidn of the Bakerian Lecture, to be delivered to-day 
at the Royal Society by Prof. Thorpe, F.R.S., and Mr. J.: W. 
Rodger, although not go ancient as that of the Croonian, is yet 
of respectable antiquity. Established during the presidency of 
Sir John Pringle, the predecessor of Sir Joseph Banks, it has its 
origin in the bequest, in 1774, by Henry Baker, antiquary, 
naturalist, and Fellow of the Society, of the sum of one 
hundred pounds, the interest of which is directed to be applied 
for an oration, or discourse, to be spoken orread yearly bya Fellow 
on some subject in natural history or experimental philosophy. 
The forfeiture of the bequest is contingent on the lecture failing 
to be deliveted in any one year. The founder of this lecture was 
himself a man of considerable parts, and, ‘besides being the 
author of numerous memoirs in the Philosophical Transactions 


, published two treatises on the microscope, and gome poetical 


works, He was elected into the Royal Society-in 1740, and in 
1744 was awarded the Coffey medal. He marijed the youngest 
daughter of Daniel De Foe. The first lecture undeythe bequest 
was given in 1775 by Mr. Peter Woulfg,.the subject being 
“ Experiments made in order to.ascertain the nature of some 


t 


? 
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„mineral substances Rand i inf particular È see how far the acids of 


Sea-salt and of vitriol contribute fo' mineralise metallic afid other 
Substances.” o y 


. IT is now arranged that the Croonian Lecture of’the Royal 
Society will be delivered by Prof. Ramon y Cajal, on Thursday, 
March 8; not March 1, as announced in our issue of December 
21. . t‘ 

WE understand that the U.S. Bureau of Weights and 
Measures has recently decided tq use the metre and kilogram as 
fundamental standards, and, from the fifth day of next April, 
to consider the yard and pound as @erivatives from the metrical 
standards. ‘Fhis decision practically means the adoption of the 
~ metrical system by the United States. 


IT has been decided to hold the autumn meeting of the Iron 
and Steel Institute at Brussels, from September 2 to 7. 


' M. L. GUIGNARD has been elected president of the Botanical 
Society of France for the present year. © 


M. AIMÉ. GIRARD has been elected a member of the Rural 
Economy section of the Paris Academy of Sciences, i in succession 
to thedate M, Chambrelent, : 


M. Avsorr, who has been collecting for the past six months 
in the Cangasian ips, for the Boissier Herbarium, has returned 
with large collections. 


-A BOTANICAL garden has been established in the mountains 
near Grenoble, at an altitude of 1875 m., under the direction of 
Prof, P. Lachmann. 


Dr. E. BARONI, of Florence, is preparing a monograph of 
sS genus Atriplex, and would be obliged by specimens or 
memoirs from any botanists who have worked at the genus. 


` THE Fournal of St. Petersburg states that the Russian Tech- 
nical Society has decided on the organisation at St. Petersburg 
of an exhibition of gokd ores and of .precious metals and 
stones. 


ct » . 
` THE Council of the Sanitary Institute have accepted an invi- 
tation, received from éhe Lord Mayor and citizens of Liverpool, 
to hold their next congress and exhibifion in that city in the 
*utumn of this year. è 


MR. EIE GARTON, of Woolston, Southampton, has 
presented a sum of five hundred pounds to the Council of the 
Hartley Institution towards the cost of the new engineering 
laboratory, which is about to be added to that institution, 


THE fine engineering laboratory belonging to the Purdue 
University, KN Indigna, and which has .cost .some 
435,000 to build and equip, has been completely destroyed by 
fire. The building was only completed “on January 19 last, and 


was burnt four days afterwards. 
2 


, WE learn from the North British Agriculturist that the 
Lancashire County Council have decided to take over a farm at 
Penwortham, at an annual rental of 4400, on a lease terminable 
at five, ten, ox fifteen years, for the purposes of Sercuturel 
experiment and instruction. 


“SIR H. TRUEMAN Woop has been elected or@sident of the 
Photographic Society of. Great Britain. 


‘THE 1894 Camera Club Photographic Conference will be 
held in the theatre of the Society of Arts, on Mowday and 
Tuesday, Apyl 23 and 24, under fhe presidency of Capt. W. 
de, W. Apney. The members’ annual exhibition of photo- 
graphs will be conmenced at. ne eae on me nist day ane 
conference. -° 
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ACCORDING to the British Medica? Fournalgthe Hungarian 
Government has established é bact@iological, institute at Buda- 
Pesth for the purpose of giving facilities for the study of infec- 
tious diseases from the scientific point of view ; for. the employ- 

®ment.of bacteriological method® for the combating of sugh 
diseases ; for genefl bacteriological researches; and forsup- 


+ 


plying- information on bacteriological questions to public ® 


authorities and private inquirers, "E 


AN inter@stimg experiment, that of the cultivation of tea, is 
shortly to be tried in Russia (says the Board gf Trade Journal). 


The Czar, under the guidance of experts, has given his consent ` 


to a proposal for the cultivation of this plant in the western 
limits of the Caucasus, where the temperature is much the same 
as that under Which the plant grows in China, 


THE death is announced of Prof. E. Weyr, at the age of forty- 
six. He was known especially for his contributions to modern 
geometry. 


THE Atheneum axfnouinces the death of Prof. J. von Diimichen, 
the Egyptologist, at Strasburg, on February 7. He was born 
in 1833 at Weissholz, in Silesia, and pursued his Egyptological 
studies under Lepsius and Brugsch. In 1862 he made his first 
journey into Egypt, Nubia, and the Soudan, returning in 1865. 

, At the foundation of the German University in Alsace, 
Diimichen was nominated to the chair of Egyptology. In 
1875-76 he spent a great time in Egypt i in order to complete the 
researches begun during ‘his earlier journeys. He was the 
author of numerous works on the geography, inscriptions, 
architecture, and history of ancient Egypt. 


THE abniversary meeting of the Geological Society was held 
at Burlington House, on Friday, February 16, when the medals 
and funds were awarded as follows :—The Wollaston Medal to 
Geheimrath Professor K.A. von Zittel ; the Marchison Medal to 
Mr. W. T. Aveline ; the Lyell Medal to Prof. J. Milne, F. R.S. ; 
the balance of the proceeds of the Wollaston Fund to Mr. A. 
Strahan ; that of the Murchison Fund to Mr. G. Barrow ; that 
of the Lyell Fund to Mr.. W. Hill; and a portion of the pro- 
ceeds of the Barlow-Jameson Fund to Mr. C. Davison. The 
following is a list of the officers and council elected at the meet- 
ing for thé ensuing year: :— President: H. Woodward, F.R.S. 
Vice-Presidents : Prof, A. H. Green, F.R.S., Dr. G. J. Hinde, 
Prof. J.W. Judd, F.R.S., R. Lydekker. Secretaries :' J. E. 
Marr, F.R.S., J. J. H. Teall, F.R.S. Foreigr Secretary: J. 
W. Hulke, F.R.S. Treasurer: Prof. T. Wiltshire: Council: 
H. Bauerman, Dr. W. T. Blanford, F.R.S., Sir John Evans, 
F.R.S., Prof. A. H. Green, F.R.S., Dr. J. W. Gregory, 


Alfred Harker, Dr. G. J. Hinde, T. V. Holmes, W. H, Hudle- 


ston, F.R.S., J. W. Hulke, F.R.S., Prof. J. W. Judd, F.R.S., 

Prof. C. Lapworth, F.R.S., R. Lydekker, Licut.-General C. o 
A. McMahon, J. E. Marr, F, R.S., H. W. Monckton, Clement 
Reid, F. Rutley, J. J. H. Teall, F.R. S., Prof. T.` Wiltshire, 
Rev. H., H. "Winwood, Dr. H. Woodward, F.R.S., H. B. 
Woodward. 


ON Saturday, Panay 24, at jue oibtock, a meeting will 
be held in Queen, Elizabeth’s Lodge, Chingford, Epping 
Forest, in support of a propgsed Epping Forest free local 
museum. For many years, thetidea of a museum fo illustrate 
the natural history, histgsy, archeology, &c, of the forest has 
been in the mind of residents of the district, and the Queen, 
Elizabeth’s Lodge seems to be admirably suited to contain a 
collection of the kind indicted. The Counci} of the Esseg 


Field Club have expressed their wijlingness to undertake the. 


gathering together of specimens, and the curatorship and scien- 

tific superintendence of the collections, as a®branch of theif 

central museum at Chelmsford. The * ‘specimens and exhibits 

which it is proposed to-place in the fhuseum would include 
omg e 

+ s 7 


¢ 





* such es the folowing :—fz) Specimens of the natural history 
and geology of the fore&, distgict—ih@ quadrupeds, birds, 
fishes, reptiles, insects, trees, wild flowers, fungi, fossils, &c. 
(9) Instructive preparations to illustrate the variety of form 
celour; structure, habits, transf8rmations, and development, &c., 
of the above, with examples of galls and Aher plant. disease 
"and injuries, (c) The antiquities of the forest districts ; illus- 

` trations ofthe camps, and other earthworks ; prehistoric im- 
plements and other remains, &c. (g) Plans, mgps, photo- 
graphs, pictures, models, &c, relating to the district: ; illustra- 
tions of the history of the forest, and its scenic Beauties the 
architectural and archeological features of the district, &c., 
(e) A small collection of books—guides, histories, manuals of 
natural history, &c, 
about thg district before taking rambles therein. A local 
museum of the kind proposed would be a source of interest 
and utility to all lovers of nature,and might be made of con- 
siderable educational. value. 





IN the early part of this week a very eae frost set ig over 
the midland, eastern, and southern parts of England, accom- 
panied by piercing easterly winds ; the night minima in the 
shade fell to,16° at Loughborough, and to about 25° at 
Shields ; while in London the temperature on the grass 
was as low as 14°, and fog occurred over the inland 
parts.of Epgland. These conditions were due to an area 
of high atmospheric pressure which lay over Denmark, the 
Netherlands, and south of Scandinavia, where the barometer: 
yeadings were as high as 30°6 inches, with lower readings 

e further south. But our extreme north and west coasts were 
under the influence of low pressure areas, and a south-westerly 
gale was blowing at Stornoway on Monday evening ; conse- 
quently the temperature in these parts was higher. 


In Dr. Wild’s Annalen des Physikalischen Central Observa- 
toriums for 1892, just receive, it is recorded that at Wer- 
chojansk, Lat. 67° 34’ N., Long. 133° 51’ E., the temperature 
fell in February to — 69°38 C. or ~— 94° F. This is 
e 2bsolutely the lowest temperature of the air hitherto observed 
anywhere n the surface of the earth. 


In Ciel et Terre of the fst inst. M. A. Lancaster contri- 
butes an interestigg paper ‘‘ On the commencement and end of 
winter,” as determined by the first and last occurrence of snow 
and frost at Bryssels. He gives tables showing these dates for 
sixty-one years, from 1832-3 to 1893-4 (the data for the first and 
ldSt of these years being incomplete). Onan average, the first 
frost occurs about November 10, and the first snow about five 
days later, while the first frost of much intensity (below 20° F:) 
@ccurs about six weeks afterwards, At times these phenomena 
occur much earlier or later; the first frost occurred in 1864-5 and 

© 3 

in 1881-2 on October 5, while in 1877-8 no frost occurrėd until 
December ro, The last frost occurs, on an average, about Agril 
4 ; in 1885-6 there was a frost as late as May `I, while in 1835-6 
the thermometer did not fall below 32° after February 24. The 
fall of snow is much more irregular ; it fell seventeen times in 
May, and once in June (in the year 1866). . A paper ofa 
imilar nature was published for Sweden in 1880, by M. Hilde- 
brandsson. | ° 


THE practice of spraying fruits with certain mineral com- 
pounds, such as salts of copper and arséific, to destroy insects and 
ungi, has called out discussion in regard to the ripened fruit after 
such $praying,eand its fitness for food. The first condition for 
iftelligen? discussion of any subject is to krfow the facts in the 
> case, so experiments have geen made on the matter at the State 
Agriculture College, Michigan, and Bulletin No. 101 contains 

eresults. In these experiments, extending over two years, the 
minerals used in sprayifg the fruits were found in appreciable 
quantities in every instance, though the amount was small in all 
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[F EBRUARY 22, 4894 








cases except when the spraying had been @arposely excessive. ” 


The que€tion naturally arises whether the sprayed’ salis merely’ ` 


. adhere to the surface or pen@trate the substancesof the fruit, Exe ' 


periments made to test this showed that while most of the copper 
salts, in the case of a solution containing copper sulphate, ad- 
ered to the surface®f pears sprayed with the solution, a portion. 
found its way into the body of the fruit. Dr R. C. Kedzie, 
who has made the analyses, remagks that the use of poisons in 
horticulture is largely in excess of the amount required for a 
fungicide. One-half or even one-third of the amoun usually. 
employed would probably give’ as good results. To be on the 
safe side, no fruits should be ¿prayed with solutions of mineral 
salts during the periodeof ripening, for though the amount found 


in a single pound of fruit may be very small, repe&ted doses of ,, 


the poison might produce slow poisoning. 


THE new theory of light-sensation dgvised by Christine L. 
Franklin, and intended to avoid the difficulties involved in. 
the acceptance of the two‘ chief theories in the field at present, 
known as Helmholtz’e and Hering’s theory respectively, is ex- 
poundedein the last two numbers of Mind, While the Young- 
Helmholtz theory supposes that the judgment picks out of a 
mixture of colours all the evengred-green-blue sensations, and 


‘deceives itself into thinking them to be a new sensation ealled 


white, the new theory assumes an independent retinal process as. - 
ground for the latter sensation, therein agreemg with Hering’s. 
theory. Butwhile Hering supposes that some parts of the spectrum 
produce construction, and others destruction of the tissue of the 
retina, Miss Franklin considers that the sensations of the black- 
grey-white series must be regarded as the fundamental ones, and 
attributed to the dissociation of certain molecules, which she 
provisionally calls the grey molecules. The atoms thus dis- 
sociated have different periods of vibration, and’in the mere 
highly developed visual organs—those capable of colofir- 
sensations—these colour-atoms differ in behaviour according to 
the wave-length of the light beating upon them. Thus some 
atoms would unly be torn off by red light, and would give rise 
to the sensation of red, The prevalence*of such colour molecules 
wou.d coincide with the predominance of the structures known 
as cones in the fovea of*the retina, while the ‘‘rods” are en- 
dowed chiefly with grey molecules. This_is simply translating. 
into the language of tle theory the well-known fact that the’ 
colour sense is chiefly confined to the centre of vision, as any- + 
body may prove by looking at a coloured object through the 
corner of the eye. This distribution, says Miss Franklin, offers. 
a perfect analogy with that of the organs of hearing. In the ear 
we have a very simple apparatus for hearing noise only, and 
also a highly differentiated structure for the discrimination of 
nofes of various pitches. 


In 1881 M. Blondlot gave the results of some experiments he 
had made on the velocity of propagation of Hertzian waves. 
The velocity was determined by calculating the period of the 
electrical vibrations from the dimensions of the resonator,. 
and measuring experimentally ehe wave-length. The results. 
obtained, while they indicated that the velocity is. always. 
approximately that of the propagation of light, showed that as 
In a note, 
communicated at a recent meeting of the Académi€des Sciences 
(Paris) (Comptes Rendus, No. 6, 1894), M. Mascart has shown’ 
that a moregaccurate calculation of the frequency gives a, 
remarkable agreement between the different experiments. In, 
this note the author gives the formula for the self-induction. off 
a rectangle of wire, and applies it to the reduction of Mi. 
Blondlut’g observations. He “finds that the values obtained! 
for the velocity of propagagion show no systematic variation: 
with the wave-length within the limits of observation, that is, 
between wave-lenyths of g and 35 metres. The mean of 2k 
the experiments gives the value 303,208, kilémetres per second 


. 
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as the vel&city, while, ‘if, the sesults obtained with one of the 
resonators which M. Blondlot thinks are Jess trustworthy are 
omitted, the mean comes 302,850 kilometres per second, the 
maximum variation obtained from this mean amounting to 2'5; 
percent. The atthor also points dit that it is interesting to, 
mote that the mean “value of the velocity of propagation of 
electro-magnetic waves obtained is about one per cent. higher, 
than the velocity of light. The difference he considers to be 
due to the fact that the calculated value of the self-induction is 
too small, for the radius of the®wire is an important factor, 
which may be estimated too large, either owing to errors in 
measurement or to the fact that ¢he current in the wire is not 
exclusively confined to the external surface of the wire. (as the 
forriula employed supposes), but p&netrates some distance into 
the wire. Tite employment of wires of larger section, he thinks, 
might perhaps lead to a better result. 


WITH reference to some recent experiments on the railway 
between Beuzeville and Havre, the Zvectriciax says :—‘* When, 
about three years ago, a scheme was announced for building a 
locomotive on which a high-speed enging was to drive a three- 
phase alternator, which was in turn to drive motors, it gnet with 
a little ridicule, and the two sets of tests which have been re- 
cently made on the Chemin de Fer l’Quest at Havre have raised 
a smik, but only where the reasons of this r6undabout system 
have not been understood. Thetwo chief difficulties in obtain- 
ing higher speeds éhan from 70 to 80 miles an hour with ordinary 
express lofomotives are want of balance and want of space. The 
impossibility of avoiding the superfluous vertical action of bat- 
ance weights on an ordinary single-wheel locomotive is alone 
sufficient to reduce adhesion, and to allow slip at speeds a little 
over 80 miles an hour. All these difficulties are reduced, if not 
avoided, in the Heilmann locomotive, thouph not without the 
ingroduction of others, and it remains to be seen how the balance 
of advantage works out.” 


Mr. H. Work Dopp has investigated the question as to a 
relatignship between epilepsy and errors of refraction in the eye, 
and the current number of Brain {part lxiv.) contains his results. 
He has examined the eyts of one hundred cases of true epilepsy, 
and compared the refractions with those of apparently normal 
eyes, It appears that of simple hypermetropia there were 
twenty-eight cases ger cent. less in the epileptic than in the 
apparently normal class. Of astiymdftion of all kinds, there 

è were twenty-six cases per cent. more in the epileptic division 
than in the normal one. These and otlver differences lead Mr. 
Dodd to conclude that, given a certain condition of instability 
of the nervous system: (1) errors of refraction may excite 
epilepsy ; (2) the correction of the errors of refraction will, in 
combination with other treatment, in many cases cure or relieve 
the epileptic condition ; and (3) that in some cases, when®the 
refraction erro? has been corrected, the epilepsy will continue, 
generally in a modified form, in consequence of other irritation, 
even though the error of refraction may have been the exciting 
cause of the fits in the first instance. Mr. Dodd is strongly of 
opinion that in every case of epilepsy—in addition to general 
treatment and the investigation of other organs—the eyes should 
be carefully examined under a mydriatic with a view of correct- 
ing any error of refraction that may exist by the use of proper 
spectacles. © , 


THE bacterial contents of ice from various sources has been 
very exhaustively investigated, but only a few experiments have 
been made on the vitality of particular micro-organisms in 
artificially frozen ice produced by means of freezing mixtures 
Prudden eaposed various bactgria to 24° of cold, and amongst 
these the typhoid bacillus was found still present in large 
numbers afwer 103 days of contfnuous exposure to this low 
temperatare ; if, however, the freezing was interrupted during 
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the twenty-four hours b yAnres separate tħawings, they were 
entirely dest¥éyed at the end of three days. Prudden also 
showed very clearly that the resistanc® of an organish degends , 
upon its initial vitaliey, for whereg@the staphylcoccus pyogeries 
aureus taken from a fresh agar cultivation was present in*very 4 
large numbers at the end of sixty-six days, if an old and haf 


®dried-up agar culture was use@ for the original infectiog, 


none were found after seven days. Renk (Fortschritte der Sed. 

No 10, 1893) has quite recently examined the belaviour® 
of the cholera organism in ice artificially prepared from 
sterilised river Saale water, and finds that five days unin- 
terrupted exposure to a temperature of from ~ 0°5 to —-7° C. 

is sufficient to entirely destroy these baciMi; but contrary to 
,Prudden’s experience, he found that if the freezing was 
interrupted, which took place when the vessels containing the 
organisms were removed for examination, a donger time (6-7 
days) was necessary for their annihilation. When unsterilised 
Saale water was used, the cholera organisms disappeared at the œ 
end of three days, and the ordinary water bacteria present 
were reduced in 24 hours from 1,483,000 jto 62,445 per c.c. 
whilst after three «fays only 4480 were found. Prudden’s 
expefments with the typhoid bacillus, together with those on 
the cholera organism, indicate how important it is that ice for 
consumption should only be prepared from sterilised water, 

or from water the source of which is altogether beyond ‘ 
suspicion of contamination, 


THE Société d'Encouragement pour l'Industrie Nationale has 
issued its Anuuaire for 1894. 


Wt the present year the bi-monthly cryptogamic journal, 
fetwigta, published at Dresden, and edited by Prof, G. 
Hieronymus, commences the publication of a periodical sygopsis ® 
of cryptogamic literature. 


We have received a copy of “ Bourne’s Handy Assurance 
Directory ” for 1894, The work appears for the first tame under 
the imprimatur of Mr, William Schooling, who will doubtless 
sustain the reputation for accuracy earned for it by the late 
editor, Mr, William Bourne. 


Dr. M. BARATTA has prepared a series of maps showing the 
topographical distribution of earthquakes tn Italy fog each year ` © 
from 1887 to 1891. The maps which originally appeared in 
the Annali dell’ Ufficio Centrale di Meteorologia e Geodinamea, 
should be of great interest to seismologists. ° 


THE second volume of Sir David Salomons’ ‘f Electric Light 
Installations,” dealing. with apparatus, engines, motors, 
governors, switches, meters, &c. will be shortly issued in Messts. 
Whittakers’ ‘ Specialists’ Series.” The third and concluding 
volume is new in the press, and will deal with the application 
of electricity. ° 


Mr. W. Taynne Lynn’s ‘Celestial Motions” (Edwards 
Stanford) has reached the eighth edition. The first edition of 
this useful little book was published ten years ago. Another 
little treatise by the same author, ‘‘ Remarkable Comets,” has 
just passed into a second edition. Both books have been 
revised and brought up to date. >. 0 


AN important report on the Ainu of Yezo, Japan, prepared 
for the U.S. National Museum, by Mr, Romyn Hitchcock, has 
been received, It is profusely illustrated from photographs 
taken by the author, aad contains a mass of detail concerning 


® E -» 6 
the remnant of & once numerous people in Yezo and on the 
islands Kumashiri and Zeterof. à s 

2 e ° 
Ld 
Messrs. Buiss, SANDS, AND FosTER announce that they = « 


have made arrangements with the editor of ‘fA Son of the 
Marshes,” and with Prof. Boulger, for the jəint production vf 
e 


e ¢ 


. K i 4 


e 
: twelve mpnthly volumes to be entitled “The €®untry, Month 


by Month. ” Mr. Lockwood Kipling has supplied a design for 
the" cover. e first nungber will appeag on March 1, and will 
be descriptive of that month. 


ê A NEW work is announced by Mr. Leland, bearing upon he 
favourite subject—practical Mlucation. ' “The manual deals wit 
elémentary metal work, including ben iron, repoussé, ‘cut 
metal, and easy silver work, It is written primarily for manual 
training glasses’ in elementary and preparatory schools, but will 
probably be found interesting to any one who,has,a mechanical 
bent. Mr. Karl Krall has revised the work while passing 
through the pres. The publishers are Messrs, Whittaker 
and Co, r 


THE first part of the new journal, NMowttates Zoologice has 
been issued. It is a large 8vo, with 266 pages nd four coloured 
plates, while six others are deferred, to appear in part ii. An 
excellent memoir, by Dr. Forsyth Major, on the small lemurs of 
Madagascar, (Microcebus, &c.), “commences the work; then 
follow articles by Mr. Rothschild (on e new pigeon, and on 
some new sphinx-moths), and by his two assistants, Dr. E 
Hartert and Dr. K. Jordan, on various birds and insects. The 
organ. of the Tring Museum has made-a good start, and 
promises to he of great interest to zoologists. 


Lovers of nature will be glad to know that the aipased 
dissolution of our old contemporary, Science Gossip, after nearly 
thirty yea®’ prosperity, proves to be only a case of suspended 
animation, and that its familiar face ‘will again be seen in public 
after’ the- 25th inst. In future Science Gossip will:be under 
the editorship of Mr. John T. Carrington and Mr. Edward Step. 
Theecharacter of the paper as a medium between amateur natur- 
alists, and for the recording of observations, will be fully main- 
tained ; at the same time, it is intended to give it a higher 
educatignal value by enlisting the aid of the leading men in 
every department of natural science. Messrs. Simpkin, Mar- 
shall, and Co. Will in future bt the publishers. 


IN our issue of November 9, 1893, we gave a description of 
some Hindoo dwarfs photographed by Colonel A, T. Fraser. 
Dr. A. E Grant afterwards suggested that the dwarfs were 
afflicted with the disease known as pseudo-hypertrophic para- 
lysis, Colonel A. T. Fraser writes to us, however, as follows : 
-—**On observitg Dre A..E, Grant’s letter in NATURE for 
January 4, I lost no time in sending him a copy of the dwarfs’ 
photograph, te which his reply ‘states—‘It is evident they are 
true dwarf and not subjects of the disease I alluded to. Their 
heads and trunks appear to be of normal size, whilst their limbs 
are stunted and deformed.’ ” 


, Unper the title, ‘Climates of the United States,” Dr. 


Charles Denison has prepared a revised edition, in a condensed 
form, of his annual and seasonal climatic charts of the United 
States. The book is published by the W. T. Keener Ço., 
Chicago. It consists of twelve charts and eleven tables re- 
presenting ‘the climatic statistics of different sections of the 
United States. The annual rainfall and temperature are shown 
on one clfrt, ghe former by means of broken lines, and the 
latter by the usual isothermals. A chart is devoted to the 
illustration of annual cloudiness, and one :o regimal elevations. 
Upon the four charts exhibitiyg the isothermal lines for the 
four seasons of the year, a number of arrows of three different 
kinds are drawn, showing not enly the diregions of the pre- 
wailing winds, but also the directions of winds likely to be 
followed „by fain or snow, an@ the dircgtions of those that 
usually herald fine weather. The averege atmosphere humidi- 
ties during different seasgus of the year are clearly shown in 
@izht degrees of,colour. Altogether the book presents in a 
Randy form a mass of climatological information, 
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* Tue late Prof. Hertz could have no morg permanent monu- 
ment than ‘that affarded by his work Or the propagation of 
electri@ energy through space, reviewed in these columns on 
October 5, 1893. An Enplish edition of the collected pap&s 
contained in that volume has recently been published by Messrs. 
Macmillan and Co., under the title ‘* Electric Waves.” Prof. 
D. E. Jones*is fhe translator, and he had the advantage 
of Dr. Hertz’s supervision and advice while the book was 
passing through the press. $n @ preface, Lord Kelvin briefly 
describes the development of the idea as to action at 2 distance, 
and concludes by pointing out that ‘‘absolutely nothing. has 
hitherto been done for gravity either by experiment or obser- 


vation towards deciding between Newton and Bernoulli, es ter i 


the question of its propagation through a mediym, and up to 
the present time we have no light, even so much as to.pointa 
way for investigation in that direction.” Lord Kelvin also calls. 
attention to the experimental work one electromagnetic waves 
done previous to the publication of Hertz’s researches, but 
which do not detract in the least from their merit. The English 
reading public willedoubtless fully appreciate Prof. Jones” 
transla@ion of one of the most important works of this century, 


‘THe polymeric modificationgof acetic aldehyde form the subject 
of an interesting and important communication by Messi. Orn- 
dorff and White to the January issue of the American Chemicat 
Journal. These remarkable substances,® paraldehyde and 
metaldehyde, have furnished the theme of many investigations, 
but their nature and their relation to common aldehyde has not 
hitherto been definitely established. In the older treatises upon 
organic chemistry, no less than five different polymeric forms of 
aldehyde are mentioned, but the researches of Kekulé and Zincke 
resulted in the existence of only two being established, the liquid 
paraldehyde and the solid metaldehyde. It was shown that cargo 
fully purifed aldehyde suffers no change on heating or cooling, 
or on being kept for a length of time, and that polymerisation 
is always. connected with the preserice of certain subgtances, 
such as hydrochloric and sulphuric acids or carbonyl chloride. 


.In most cases both forms are simult&neously produced, a low 


temperature, particularly below o°, favouring the formation of 
metaldehyde, and a higher temperature being more favourable 
to the production of paraldehyde. The vapour density of paral- 
dehyde was further shoWn to correspond to the triple formula 
(C,H40)3, and it was assumed that three molecules of ordinarye 
aldehyde unite to fofm the closed chain compound, paralde- 
hyde. The constitution thus arrived at for the liquid polymer 
of aldehyde has since received remarkable confirmation from the 
spectrometric work of Briihl, who found that the molecular 
refraction of paraldehyde corresponded to that calculated upon 
th® assumption of the triple formula. .Metaldehyde only differs 
from paraldehyde in‘ its physical, properties ; “chemically, the 
two compounds behave precisely alike, The vapour density’ of 
metaldehyde cannot be Qirectly determined owing to its partial 
dissociation into ordinary aldehyde when ‘heated, hence its 
formula has not hitherto been definitely known. Hanriot and 
GEconomedes succeeded, however, in determining its density by 
introducing a correction for the amount of ordinary aldehyde 
produced, and their results indicated that the formula of this 
solid polymer was the same as that of the liquid®paraldehyde. 
Orndorff and White have here taken up the subject, and show 
that determigations of molecular weight by .Raoult’s method, 
using phenol and thymol as solvents, point irresistibly to the same 
conclusion, the molecular weight found being always in the 
neighbourhood. of 132, corresponding to three times 44, the 
moleculay weight of aldehyde, They have also repeated and ex- 
tended the vapour density deserminations of the former observers, 
and have definitely settled the fact that paraldehyde gnd metal- 
dehyde are isomers, both possessing the, molecular composition 
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(C,H,0)3. They further show that metaldehyde is by fogneans 
so gtable as has been supposed ; it deqomposes completely tn a 
few days’ time, the products of decomposition being paralde- 
hyde and a new polymer, tetraldehyde (C,H,O), The latter 


substance, whose composition has been definitely astablished by . 


vapour density and cryo$copic determinations, is a solid of 
similar appearance and propertig to metaldehyde. It ts finally 


shown that paraldehyde and metaldehyde are in all probability 


stereo-isomers, like maleic and fumaric acids, the more Stable 


paraldehyde corresponding to the*fumaroid or so-called * cis- ` 


trans” form, and the less stable metaldehyde to the maleinoid 
Riper, “cts” form. ° 


THE additions to the Zoological Society’s Gardens during 
the past week include a Macaque Monkey (Macacus cynomo?- 


gus, 8} from India, presented by Mr. James Carter; two’ 


Vulpine Phalangers (Palangista vulpina, 8 2) from Australia, 
presénted respectively by Mrs. Percy Morton and Mr. W. 
Hughes; two Garden Dormice (Alyoxus® quercinus) Euro- 
pean, presented by Dr. R. B. Sharpe; a Goshawk (“stur 
palumbarius) European, presented by Mr. Duncan Parker; a 
Jackdaw (Corvus monedula) British, presented by Mrs. Dixon 
‘Brown ; “two Striped Hyzenas (Hyena striata) from North 
Africa, a Mitred Guinea Fowl (Mumida mitrata) from Mada- 
gascar, depogited, ° 


OUR ASTRONOMICAL COLUMN. 


SUN-SPOTS AND MAGNETIC DISTURBANCES,—-The Memoirs 
of the Societa degli Spettroscopisti Italiani (vol. xxii. p. 189) 
contains a paper by Dr. L. Palazzo on the magnetic disturbances 
of éufust 1893, considered in relation to the extent of solar 
spots. When the very large spot, or rather group of spots, was 
passing the central meridian on August 6 and 7 of last year, the 
bifilar magnetometer of the Roman College Observatory was 
considerably disturbed. On August 18, that is, when the spots 
were again near the plane of the central meridian, but on the 
other side of the sun, all three magnetic elements suffered a dis- 
turbance. Another magnetic storm was recorded at the Marine 
Observatory of Pola on August 12 and 13. Dr. Palazzo has 
collected all the facts connected with these three disturbances, 
and discusses them with the idea of determining the relation. if 
any, between them and sun-spots. From the paper it appears 
that the magnetic perturbation gf August 6 commencéd at 4°7 
hours, when the double spot was about 15°% from the central 
meridian. The middle point of the pair passed the central 
meridian at 8°5 hours on the following day. It would be 
interesting to know whether the sun was under observation at 
any place east of Rome at atime corresponding to that given 
for the commencement of the brusque magnetic disturbance 
described. by Dr. Palazzo, and if so, whether any strange 
phenomenon was @bserved. The disturbances of August 12 
preceded by about twelve hours*the transit of the largest spot 
visible upon the sun at the time. On August 18, however, no 
spot could be seen near the central meridian when the magnetic 
needles were recording a perturbation, while neither when the 
double-spot again appeared on the sun’s limb, nor when it 
passed the central meridian on September 2, did the magnetic 
needles flutter. We have, therefore, spots without disturbances, 
and disturbances without spots, thus indicating that there is no 
connection between the phenomena. Prof, Kicco’s discussion 
of the relation bétween solar spots and disturbances of terrestrial 
magnetism (Mem. degli Spettrose. vol. xxi. p. 153, 1892) led him 
to believe that magnetic disturbances occur, on the average, 
about 45'4 hours after the transit of spots over the central 
meridian of the sun. M. Marchand (Comptes Rendus, 1887, 
p- 133) showed that such disturbances occurred when groups of 
spots or faculæ were near the centre of the sun’s disc, and Dr. 
Veeder has given evidence to prove that the appearance ofspots 
on the sun’s eastern edge is the signal {pr magnetic fluctuations, 
Dr. Palazzo, however, believes that the position with respect 
to theearth of the solar region disturbed is really unimportant. 


STONYHURST COLL@GE OBSERVATORY. -Father Sidgreaves’ 
report on the meteorological, magnetic, and solar observations 
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made at Stonyhurst Cojlege Observatery during r893 has been 
issued. We extract from it tfe chfef points of astronomital 
Interest. ' 


The ordinary work of the solar chromosphere was practically ° 
° 


s@spended during the year on ac®unt of the anticipated dis: 
fhounting of the telescope for the erection of the Father Perty 
Memorial. But the sun-spot drawings have been continued, 
and were carried on with the six-inch objective which was 
mounted on the equatorial during the absence of parts of the 
eight-inch telescoge. The new objective, with its mountings, 
was erected on November 6. It has a clear aperture of 14% 
inches, and was worked by Sir Howard Grub, of Dublin. It 
is valued at £650, and constitutes the substantial tribute to the 
mtmory of the late Father Perry, raised by the generosity of his 
many friends. 

The large gratigg spectrograph has been employed upon the 


solar spots and faculæ with the result that 175 photographs were . 


obtained of spot-spectra in the green-yejlow region, and ninety- 
two plates of faculze-reversals of the H and K lines. 

The night-work with the e€uatorial has been confined to 
stellar photographic spegtra. ln May, it was decided to make 
use of every opportunity ffpon the variable star 8 Lyre; and as 
the exp@&ures upon this were necessarily long, and there were 
many failures, other stars were let alone. Out of the whole 
number of exposures forty-five plates of 8 Lyræ proved to be 
available for careful measurements, and the resujs are pub- 
lished in the December number of the Monthly Notices of the 
Royal Astronomical Society. 


THE ‘‘ ANNUAIRE ” OF THE BUREAU DES LONGITUDES, —— 
A copy of the Annuaire of the Bureau des Longitudes, for the 
present year, has been received. Every year sees an increase 
in the quantity of matter compressed into that veritable vade 
mecum, To the present volume has been added notes by Prof. 
Cornu on the physical aspect of the sun, solar spectroscopy, and 
the spectra of comets and nebula. The descriptive note on 
stellar spectra, began in the 1893 issue, is completed, and an 
account is given of recent observations of 8 Lyre, and the 
spectrum of Nova Aurige. The articles include one by, Prof. 
Poincaré, on light and electricity, according te Maxwell and 
Hertz; another, on the origin and use of the compass, by Contre- 
Amiral Flevriais ; and a third, in which Dr. Janssen describes 
four days of observation on the summit of Mont Blanc. Alto- 
gether, the 1894 Annuaire adds to the reputation gained by its 
predecessors ; it is a volume which no astronomer can afford to 
be without, and which every student of physical science will find 
useful. 


e 

THE SPECTRUM OF NOVA NORMÆ.—A telegram received at 
Kiel on February 15 announces that Nova Normo®was observed 
by Prof. Campbell at the Lick Observatory on February 13, 
and found to have fallen to magnitude 9°5 (Astr. Nachr. 3211). 
The spectrum was seen to consist of four bright lings of the 
same relative intensity and position as those shown. by Nova 
Aurige in August, 1892 (see NATURE, vol. xlviii. p. 524). Like 
this new star, therefore, Noya Norma has descended to the 
condition of a planetary nebula. 





THE SMITHSONIAN INSTITUTION REPORT. 


THE report of Prof. S. P. Langley, Secretary of the Smith- 
sonian Institution, for the year ending June 30, 1893, has 
just been published. Its contents refer, not only to the Smith- 
sonian Institution, but also to the work of the U.S. National 
Museum, the Bureau of Ethnology, the Bureau of International 
Exchange, the Zoological Park, and the Astro-Physical Ob- 
servatory. To do justice to the many and various operations of 
all these sections is impossible within the limits of space at our 
disposal, but some idea of the work may be obtained from the 
following abstract :—, ° 
Research. N 
It appears to be an essential pogion of the original*scheme of 
the government of the Smithsonian Institution thatthe secre- 
tary should be expected to advance knowledge, in letters, or in 
science, by personal research. 
traditions of the Institution and the usage of former secretaries 
by contributing to the objects stated, as fr as his increasing 
administrative duties would permit. During ‘1893 he continued 


the researches, of which a portion was published in 1891, in a s 
e 


Prof. Langley has continued the , 
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‘treatise entitled ‘* Expergnents in Aerodynamics.” Interesting ar Lhe Astro: Physical ObsePbatory. 






® results have since been re@ched® which appear to be of wide 
eutiliiarian importance, but though Prof. Langley hopes soon to 

* be able to make some communication of them to the. public, 
ethey are not yet complete. 91 this saméconnection, in pursuitef 

añ investigation begun some years ago, ghe has made exper® 


Prof. Langley has cogtinued his important investigations 
with the bolometer. The instrument, as ndw constructed, is a 
minute #rip of metal barely yy of an @uch wide, and-less than 
stip of an inch thick. Through this frail thread of metal a cur- 


e mests upon the variations continually going on in the atmo- 


sphere, in what is regarded for ordinary meteorological purposes 
as a steAdy wind. Specially light anemometers have been con- 
‘structed and mounted upon the north tower of ve Smithsonian 
‘building, and connected with a suitable recording apparatus. 


The complete r@sults, which promise conclusions of practical | this current. 


‘importance, are heing collated and will be published at a later | With late improvements these instruments are so delicate A 


-date. ` (See NATURE, January 18.) _ è 
'referred to in the adjoining column. °. 

As gn previous years, aid to a limited extent has been given 
‘to original investigators who are not immediately connected 
with the Institution. Prof.. E. W. Morley has continued his 
determinations of the density o#oxygen and hydrogen, for which 
-special apparatus has been provided by the Institution. 

A paper by Prof. A. A, Michelstm, apon the ‘‘ Application 
-of interference methods to spectroscopic measuremems,” with 
.a view to increased' precision in measuring specific wave- 
lengths of light, has heen published in connection with his work 
‘upon a unjyersal standard of length, Mr, F. L. O. Wadsworth 
was detached from the observatory staff, and sent (at the 
-expense of the Smithsonian fund) to the Bureau Internationale 
des Poids et Mésures, near Paris, to assist Prof. Michelson during 
„a stay ef six weeks in preparation of this standard. 


The Hodgkins Fund, . 


_ Numerous applications, which are referred to the advisory 
-commiitee for considera'ion, have already been made for grants 
from the Hodgkins Fund to aid original investigations upon the 
nature of atmospheric air and its properties. Two have been 
‘approved, a grant of 500 dollars having been made to Dr. O. 
Lummer and Dr, E. Pringsheim, members of the Physical 
Instgute of the Berlin University, for researches on the deter- 
mination of*an exact measure of the cooling of gases while 
. + « t s t * 
expanding, With a view to revising the value of that most im- 
portant constant-which is technically termed the ‘* gamma” 
function, Prs. Lummer and Pringsheim were recommended 
for this work by Dr. H. von Helmholtz, of Berlin. 

A second grant of 1000 dollars has been made to Dr. J. S. 
‘Billitgs, U.S A., Army Medical Museum, Washington, and to 
Dr. Weir Mitch Il, of Bhiladelphia, for an investigation into 

‘tthe nature of the peculiar substances of organic origin contained 
‘in the air expired by human beings, with a specific reference to 
the practical application of the results obtained to the problem 
-of ventilation for inhabited rooms. 


° The Naples Table. 


In.the spring of last year, a petition, signed by nearly two 
hundred biologists, who represented some eighty universities 
cand scientific institutions, was presented to Prof. Langley, ask- 


ing that a table be maintained by the Smithsonian Institution ate 


‘tthe Naples Zoological Station, for the benefit of American 
investigators. This step was favourably decided upon, and in 
April last an advisory committee was appointed, at Prof. 


- Langlev’s request, in order to obtain opinions as to the best 


administration of the table. The four members of Mis com- 
mittee are :—Major John S. Billings, U.S A., nominated by 


Prof. O. C. Marsh, President of the National Academy of 


Sciepces ; Dr. E. B. Wilson, Professor of Zoology, Columbia 
‘University, nominated by Prof. Chittenden, President of the 
‘Society of American Na uralists.; Dr. C. W. Stiles, Zoologist, 
Bureau of Animal Industry, U.S. Department of Agriculthre, 
momiated by Prof. C. O. Mi himad, President of the American 
Morpholugical Society ; Dr. John A. Ryder, Professor of Em- 
bryology, University of Pennsşèwania, nominated by Prof. 
Allen, President of “the Association of American Anatomists. 
Dr. J. S. Billings, U.S.A., has been designated chairman, and 


: maki Rte | that a change of temperature of one-millionth of a degree 
The extensive investiga ions carried on in astro-physics are . 


| readily detested and even measured, and itis @asy to see that ' 
‘| as a consequence of this delicacy the greatest care must be taken 





rent of electri€iry % continually kept figwing, When the spectrum, 
visible or invisible, is thrown upon it, the thread is warmed and 
the current decreased by an agnount cerresponding to the in- 
tensity of the effect receivell, while novel instruments specially 
mounted and constructed are in electric connection with the 
thread, and now automaticajly record every minute change in 





in their use. Thus the laboratory must be almost completely 
darkened, and closed tightly, so as to gxclude all draughts and to 
keep it at as nearly a uniform temperature as possible, while 
for other reasons it must be kept under constant hygrometric 
conditions. i ` 

In spite of numerous difficulties, most of which are due to 
the Very temporary and inefficient. nature of the small wooden 
building in which the work is carried on, and its proximity to 
the traffic-laden streets, the,expectations of last year have been 
largely realised, and a detailed publication of the work, accom- 
panied by charts showing several hundred new and before un- 
known lines, will shortly be issued. 

The result of the year’s work has bétn the discovery and 
approximate determination of position of about 150 or 200 new 
lines in the hitherto unexplored region of the solar spectrum. 
Important as these results are, they are but the beginning of 
of what Prof. Langley hopes will be accomplished. 

In addition to the bolometric work proper, experiments on 
three special methods of investigation of the infra-red spectrum 
have formed a considerable portion of the year’s work :—(1) 
Preliminary experiments on the measurement of wave-lengths 
in the invisible spectrum by interference methods. (2) Seri- 
ments on photographing the invisible spectrum by theaid of 
phosphorescent films. (3)’ Preliminary experiments on bolo- 
metric investigation of the infra-red normal spectrum. What 


might almost be said to have been the chief work of the. 


observatory for the year, has been the improvement of the 
apparatus and instrumental conditions of working. 


” Lunar Photography. 


Prof. Langley has been interested for a considerable time 
in the possibility 6f preparing a chart of the moon by photo- 
graphy, which would enable geologists and selenographerg to 
study tts surfaceesin their cabinets with all the details before 
them which astronomers have at command in the use of thee 
most powerful telescopes. Such a plan would have seemed 
chimerical a few years ago, and it is still surrounded with 
difficulties, but it is probable that within a comparatively few 
years it may be successfully carried out. No definite scale has 
been adopted, but it is desirable that the disc thus presented 
should approximate in size one two-millionth of the lunar 
diameter ; but while photographs have been made on this scale, 


none of them show detail which may not be given on a smaller | 


one. 

The work has been favoured with the co-operation and 
interest of the directors of, the Harvard College Observatory, 
of the Lick Observatory, and others, who in response to a letter 
addressed to them on February 10, 1893, have furnished many 
valuable suggestions. 

The preparation of a series of en'argements of lunar photo- 


graphs taken at the Kenwood and Lick Obsesvatories, has been 


undertaken at the Astro-Physical Observatory. Some.attempts 
at solar photography have been made at this observatory, but 
the atmmspheric conditions prove to be very unfavourable to 
any satisfactory work in this direction. l 


e DreC. W. Stiles secretarygof the committee. - The National Museum, 
Satisffctory conditions as to the occupancy of the table have The National Museum suffers from the wane of funds for the 
been arranged witheDr Dolen, the director of the station at | improvement of the collections by purchase. It is pointed out 
e- Naples, and a confact has been signed and completed. that in respect of this Provision, the museu stands at the foot 
ki Numerdts applications for the occupancy of the table have | of all American museums, being surpassed even by every 
‘been received, buf at the close of the fisgal year sufficient con- | municipal museum of note in the United® States. The 
© sideration had npt been given them to render it possible to | disadvantage in which it stands (Brof. Langley remarks), when 
e make any defpite assignment. compared with what are now its competitors in the national 
e x NO. 1269, vol. 40] œ , . 
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collections of the leadidg ‘countries of Europe, has growa pain- 
fully obvious. Important collections made in America of the 
objacts illustrating the vanishing life ofeits own native races of 
men and animals—colleqions which can never be made again, 
and never be replaced—are being permanently withdrawn to 
enrich the museums of Europe. This has alreadyggone so far 
that it is necessary in ordewto study the past if ofthe Missis- 
sippi Valley to come to England, while for that of southern Alaska 
Americans must go to Betlin, and®fog the Californian coast they 
have to poto Paris, and so on, It is already then, in European 
capitals more than in those of the United States, that the most im- 
portant characteristics of the Ameriean races have to be studied, 
and at the present rate, within a few more years, when the Ameri- 
Ress collector has nothing more left to #atber and to sell abroad, 

wt will be in Kurope, and not in America, that the student of 

st American history must seek for nearly everything that 

most fully illustrates the ancient life and peoples of the American 
continent. 

The Buteau of Ethnology. 


As during previous years, the work of the Bureau of Eth- 
nology has been conducted with special reference to the 
American Indians in their primitive conditi€n, with a view of 
securing the largest possible amount of information, both iif the 
form of records for print and in the form of material objects for 
preservation and future study in the National Museum. 

One of the most interesting questions ever raisell concerning 
the early peoples of America relates to the artificial mounds 
scattered abundantly over the Mississippi Valley, and with less 
abundance over most 8f the United States. Many investigators 
have given attéhtion to these works of a vanished race; and it came 
to be a general opinion that the builders of the mounds were a 
distinct people antedating the native races found in possession 
of the land on the advent of the Europeans, Within the last 
five years extended surveys of the mound territory have been 
made by collaborators of the Bureau under immediate instruc- 
tions from the directorand by Dr. Cyrus Thomas. An elaborate 
report pn this subject has been prepared during the year, and is 
nowej press. It is the united opinion of the officers of the 
Bureau that this document contains the solution to the mystery 
of the mounds ; very greatly to the surprise of the investigators 
who began the work, they have been led to believe that the 
mounds and the art products contained therein are in no wise 
distinct from the works of the modern Indians, and that the 
distribution of tribes can now be studied from the mounds them- 
selves as well as from other aboriginal records. 

Many other important investigations have been carried on, 
one of the chief being the means of interchanging ideas among 
the American Indians, including gesture, speech, and picture 
writing, as well as spoken language. The primitive modes of 
ex;fession by means of gestures or pantomime, and by means of 

eglyphs or pictures, are held by students as of special interest in 
that they represent the beginnings of language. 


Smithsonian International Exchange Service. 


As an illustration of the extent of this special part of the 
Institution’s activities, it may be stated that it has now about 
24,000 active correspondents, of whom 14,000 are in Europe, 
200 in Africa, 500 in Australia, and about gooo in the various 
countries of the Western Hemisphere. In the course of this 
work, the Institution has gathered at Washington an im- 
mense collection of books, found nowhere else to so great 
an extent, bearing chiefly upon disgovery and invention, which, 
with others, now occupy nearly 300,000 titles. Over 100 tons 
of books passed through the exchange office during the fiscal 
year 1892-93, and while the service is used almost exclusively 
for the transmission of printed matter of a scientific nature, 
natural history specimens having no commercial value are 
occasionally transmitted under special permission, when they 
cannot be conveniently forwarded by the ordinary means of 
conveyance, e 


The National Zoological Park appears to be in a satisfactory 
condition, and fulfils the chief purpose for which it was made, 
viz. to keep fom extinction species of American animals, 
several of which are now upon the point of vanishing fror the 
face of the earth, and would vanish for gver if something were 
not done to preser%e them. 

In apnclusim we must say that the report covers so many 
branches of science, and so,much has’ been done to advance 
each of them, thatin the above abstract it has only been possible 
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to mention a few of the investigations. Sufficiem has been 
said, however, to show tfat consyleralj@ contributions to know- 
ledge have been made, 


PHE GREENLAND EXPEDITION OF THE 
® BERLIN GBOGRAPHICAL SOCIETY. ° 


PARTICULAR interest is filt by she Geographical Sociéty 

of Berlin in the re-ults of an «xpeditien to the north of 
Greenland, which h-y fitted out seme two years ago. At the. 
sitting of the Sdciet$ held on November 4, 1893, Dr. Erich von 
Drygalski and Dr. E, Vanhöffen communicated papers on the 
work of the expedition, Dr. Dryyalski giving a general account 
of their hfe in Greenland. 

On June 27, 1892, they reached Umanak, a Danish colony on 
the shores of North Greenland, and selected. as their base of 
operations a position some distance inland at the head of the 
Umanak Fjord. They placed their house in the hollow of a 
great ice-cirque., East and west were the ice--treams of the Great 
and Lesser Karajak, behind them stretched the bare expanse of 
the ice-sheet of the interior, in Iron lay the open water of the 
narrow fiord. Dr. Stg&gehad charge of the meteorological 
station; pr. Drygelski and Dr, Vanhöffen made journeys into. 
the interior and along coastal regien» o! glacier and moraine. 

At first, when they ascended the Karajak, none of the Green- 
landers were willing to acconipany them, as they are full of 
superstitions about the ice-wastes of the interior. Three ulti- 
mately consented, and overcame their fears so far as to enter 
with spirit inte the difficulties of the tour. Bamboo canes were: 
fixed as marks in the ice, and the © inte:ference area ” studied 
where the upper ice of the Karajak streams meets the inland ice.. 
In the winter months, Dr. Drygalski, with two trusty Green- 
landers, explored the Great Karajak glacier, He took measure 
ments on the relative rate of movement in the smouther and 
more cleft parts of the glacier, He tells how, as the hig blocks 
of ice tumbled down, fine ice-dust was raised, which hur g like a. 
transparent veil around the ice-pillars and hummocks, some- 
limes catching the sun-rays and glancing with colour effects.. 
Ice-grottoes were found, the remnants of old water-chanyel 
in those the temperature was wonderfully high, and*the ice-wa 
quite moist. ‘ ° 

From February until June, Dr. Dryga!lski and Dr. Vanhöffen 
were engaged in a long sleigh journey to the most northerly 
part of the Upernivik colony, in Lat. N. 73°. t 
the outer margin of the great ice mantle of the interior ex- 
tended to the sea level. Another tour which they at'empéed in 
June had to be given up on account gf the warm Fön wind, 
Before their final departure frem Karajak, they ascended the 
ice once more to take observations on the hambog marks pre- 
viously set. Dr, Drygalski attributes the movement of the ice- 
streams to their content of water, and says there would be no. 
motion whatever unless the melting temperature wert reached. 
Farther, the increase of temperature in summer, dueto the 
downward passage of heated surface-water, is much g:eater than. 
the decrease of temperature in vinter, The warming effect of the 
water isat its maximum in the deepest layers of ice, where also 
the movement is most marked. Microscopic examination of 
the ice also proved that it was tho ovghly penetrated with 
water. It will be some time before the expedition can publish 
their results in detail. Dr. Vanhdffen’s work was mainly 
biologieal, 





THE SUN-SPOT PERIOD AND THE WEST 
INDIAN RAINFALL. x 


TH E irregularities of the rainfall from ) ear to year are so large 
e that apparently there is no connection whatever between the: 
sun-spot period and the Jamaicaeor any other rainfall; but 
if we smooth down these irregulasities by taking thé mean 
for three years as the rainfall for the middle of tho-e yeas— 


‘that is to say. if we take the mæn of the raigfall during 1266, 1867,, 


and 1868 asapplying tothe middle of 1867, the mean of the rainfalk 
during 1867, 1868, and 1869 as applying to the middlg of 18689 

and so on-——we shall theneget a seri® which rises to a maximum. 
about the time of a solar minimum, and which falls to a 

minimum about the time of a solar maximip. 

It is now about a year ago since this connection, was found 
between the sun-spot period and the Jamaica rainfall, and my 
article on the subject Appeared in the /ourmai. of the Jamaica 
Institute, No. 5. $ 


At this latitude . 
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‘Whe Barbados, Antigua, and Trinidid rainfalls have been sub- 
jected to the same treatrfent wiih the s@me results; but it will 
bé noticed in the following table that the smoothed Jamaica 


è rainfall rises and falls with much greater regularity than the 


smoothed rainfall in EA ave Antigua, and Trinidad ; the 


* irregularity in the last island is due to the circumstance that 


are dealing with the rainfall at one stafion only, namely the 
Bofanic Gardens, instead of the rainfall deduced from many 
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ONePREPARING THE WAY FOR TECHNICAL 
INSTRUCTION. 


m ° 
SiR PHILIP MAGNUS discoursgd on methods of tech- 
nital instruction on February 14, at the College of 
Preceptors., Inthe course of his address he pointed out that 
our intermediate schools were generally described as in a state 
of chaos, and it could scarcely be expected that so nebulous a 


stations, as in the other islands. system would be largely influ@nced by’the definite movement in 
















JAMAICA. BARBADOS, ANTIGUA. @ TRINIDAD. 
Sun- 4 ®@ 
spot ‘ : e a aa 
period. | Rainfall, Average - Rainfall, siverage Rainfall, ig | Average Rainfall, Avefage oe 
go stations. for 3 years, go stations. for 3 years. 47 Stations, for 3 years. x station, for 3 years. ~ 
earns [Yeon a Perr ORRIN a (Pee ae | "ai 
in. in. in. in. in. in. in -in 
è Min 45°31 — : ° 
5 74'45 54°56 
B32 | sade Mi 
a 82 52°61 Min. 
“et | gb10 | 5923 3 
Max . 63°77, | 5488 
52°77, | 61°47 
67:88 60'02 go e 
e e 59°40 62°02 ° 
58°77 62°34 
. 68 84 59°50 ~ 
' 50°88 65°68 Max. e 
mien 77°31 58°89 
Min 43°49 62°23 
60 90 51°54 
45 '22 53°45 Min. 
e 54°22. 52°45 
Max. | 57°91 61°98 S 
73°82 63°97 
59°27 58°49 63°15 —* E 
42°38 53:61 6680 64°28 © 
59°19 56°74 62°90 71°66 
° 6864 62'50 85°28 72 or Max. 
: 53°65 |° _ 59°68 66°08 Max. 6786 7323 
Min. | 64°47 61°95 69°93 58:07 66°56 63°54. 
67°74 62°53 44°60 54°35 §6 21 58°74 
55°37 70°85 Max, 48°52 51'110 53°46 59 67 
* Max. | 39°43 64°96 60°17 50°05 . 69°35 66°13 | 
i 5009 61'57 41°46 50°06 75°58 64°96 
45°18 52°78 Min. 48°55 47°23 Min. 89 95 56°52 
$ el 6306 59°06 51°69 53°15 * 44°02 56°75 Min. 
65°94. 61°47 59°22 | 57°54 31°16 — 76°28 60°40 œ 
52°42 64°24 617I 57°89 28°78 33°97 60°90 73°04 
© | 70°35 64°06 52°73 62°35 41°98 39°94. 81°95 71°65 : 
e 68 ‘40 72°06 74°10 66°64 49'05 46°05 72°10 71°43 
è ! 76°42 77 89 Max. 73°10 | 73°83 47°11 52°55 61°24. 66'26 
Min. | 88°84 73°57 74°30 72°79 Max. 61°50 52°77 65°43 69°67 
55°44 + 70°96 Jo 98 7I`QI 49°69 54°98 Max. 82°34 7116 2. 
Š 63°60 60°64. 70°45 63°33 9 ° 53°75 45°49 65°72 67°02 
. 57°37 6I'9I 50°06 61°21 33°04 47°43 52 996 63°07 
n - §9°26 S'o 63°12 57°04 55°51 44°13 Mim. 0'50 0'I2 
Max. | 56°90 58°67 Min. 57°95 55°05 Min. 43°98 47°63 56°38 56:87 Min. 
59°86 69°12 44°08 eT -` 4339 «| “45°05 43°22 62°31 
90°61 73°71 82'81 65°30 47°78 44°95 $6'82 64°71 
70°66 77°79 Max. g'or 73°64 - 43°68 45°23 « 64°09 72°12 
72°11 72°31 69'09 | 7.67 Max. 44°23 53°83 Max. 65°44 67°77 ` 
8% Min. | 74°15 70°23 76°92 66°18 73°59 50°27 73°79 74°04? 
R 64°42 74.42 52°53 65°25 3300 52°20 82‘90 70°14. 
84°70 74 03 66°30 g 50°01 40°51: 53 74 75°93? 
i 72°98 |, i = = 38°53 — oriq e — 
ba j 
9 æ The Barbados rainfall was difcussed by Sir Rawson W. 1 favour of technical education. As a fact, they had -been much 
Rawson in'1873,?} and indeed it neither Was, nor yet is easy to | less affected than the institutions ahove and below them, and 
take out,the connection between the years 1843 and 1863; but | probably in consequence of the recognised absence of organisa- 
sinces1863,it is all plain sailim&, especially when aided by Jamaica | tion. ` It might be that the Royal Commission about to be ap- 
We on one side and Antigua on the other, 


I have written to Mr. Hart, the superintendent of the Botanic 
Gardens, Trinidad, asking him to assist me in getting the 
Trinidad rainfadl into better form. 

. . MAXWELL HALL. 

.* NATURE, vol. v&i. Pp. 245, 547; vol. x. p. 263; and vol. xi. p. 327. 
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pointed would introduce order into this chaos, and that when 
each school knew exactly its position in the school hierarchy— 
its relation to the schools above and below is, and the special 
and particular purpose it was required to serveg-our igterme- 
diate schools, both first and second grade, would become more 
efficient than they now were in preparing the way for that 
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technical education ghich, fn every branch of profesgjonal and 
commercial life, was hgifg recognised as indispensable. 

In the New Education, the most important subje@t of 
insiguction was science, It was theglevelopment of science, 
and its application tò the varied work of life, that had changed 
to a great extent, and®would change still more in the near 
future, the entire character of our school teaching. In an ad- 
dress given in 1876, Sir Philip remarked upo th® inadequate 
attention given to the teaching of science in our endowed schonls, 
Out of one hundred andetwenty-@ght schools which furnished 
replies to the Commissioners at that lime, there were only sixty- 
three.schools in which any kind of science was taught, and of 
these only thirty devoted any regular time to scientific study. 
Since then a great change had taken place ; but the change was 


k more marked in the elementary than in the secondary schools. 


nd the right of science to be included in the school curriculum 


er wgiad only recently been generally recognised. 


The advance was very satisfactory ; but the important ques- 
tion was whether, with the increase in the number of schools in 
which science was taughtg there had been any corresponding 
improvement in the elod of science teaching ? 

The progress in this direction had not been as marked as 
one might have wished. The correct methods of science teach- 
ing were only very gradually being understood. It was largely 
owing to the usefulness of the information which the study of 
science involved, that the value of the study as a means of edu- 
cation had been lost sight of. It sgould be remgmbered that 
‘acquirement of every kind has two values—value as 4rowledge 
and value as discipline” ; and, in early education, the latter 
was by far the more important. With the first feeling of in- 
toxication whjch the®breathing of the atmosphere of science 
excited, there was a strong reaction against the teaching of sub- 
jects apparently useless, as mere instruments for mental gym- 
nastics. There was a loud cry for useful information ; and the 
scientific lecture, with its platform experiments, served both to 
awaken the interest of the pupil and to afford such informa- 
tion. But, gradually, better views prevailed, and it was recog- 
nised, although very slowly, that information was not the first 
objecteof science teaching, and that, valuable as was the in- 
forffabion which science conveyed, such information was of 
little use unless the process of informing served to train and 
discipline and educate the faculties. Accuracy in thought and 
expression, the power of arranging and co-ordinating facts, and 
of acquiring, retaining, and reproducing in logical order, new 
ideas, and the habit of deliteration in arriving at conclusions, 
were educational ends of far more real value than any amount of 
mere knowledge which the student of scienge might gain. The 
recognition of this educational truth had rudely shaken methods 
of teaching,-and even ofeexamining in scientific subjects. 

Herbert Spencer, in his well-known eSsays on Education, 
hag said :—‘‘It would be utterly contrary to the beautiful 
economy of nature if one kind 8f culture were needed for the 
gaining of information, and another kind were needed for mental 
gymnastics, -Everywhere throughout creation we find facul- 
ties developed through the performance of those functions which 
it is their office to perform; not through the performance of 
artificial exercises devised to fit them for those functions. .. . 
The dducation of most value for guidance must at the same time 
be the education of most value for discipline.” The method of 
teaching science must therefore bg. carefully considered, so that 
the training of the faculties might be steadily kept in view as 
the aim and object of the instruction, rdther than the mere 
acquisilion of knowledge. This change of method invelved the 
substitution, from the very commencement, of practical work 
on the part of the pupil for the ordinary lecture or lesson, 

At the outset, the practical exercises should be of the very 
simplest kind. The pupil must take nothing for granted. It 
was Clear, therefore, that he must commence with simple exer- 
cises in measurement. In physics they were always dealing with 
quantities, and could not understand what is meant by a quan- 
tity except by measuring it. The first measurements to be made 
were those of length. In making such measurement, certain 
standards had to be considered, and different systems (the Eng- 
lish and the metric systems) should be compared, These com» 
parisons involved easy exercises in arithmetic, which might be 
practised in comnection with such concrete examples. Various 
objects should be actually measured, and the length calcufated 
by multiplication œ division of other Measurements. But the 
pupil should be made thoroughly familiar with his standard of 
measufement ‘hefure passing away from this exercise. This 
should be followed by measarement of areas, the consideration 
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of which was fruitful in useful exercises. In country sclfgols the 


‘actual measurement of the areas of fields? by simple methodseof . 


surveying, might be usefully att mptede in town &chools there 
was generally a playground which would afford: opportunitkks 
for similar exercises. Then the methods and results of all such 
measurements should be carefully and neatly transferred to 
paber, and the pupil should be ths incidentally exercised in 
ef’mentary drawing. The measurement of volume -woult 
follow, with more varied and more difficult problems. °. 
Immediately connected with the measurement of volupe was 
that of mass. There, of course, a difficulty arose, owing to the 
close connectioa begween mass and weight, and the difficulty of 
distinguishing between them. But the explanation of this diffi- 
culty might be postponed, and the pupil could Se allowed to use 
ordinary weights as measures of mass. At this stage he was in- 


trofluced to a balance, and, with a view of inducing habits of | 


accuracy, he should at once usea fairly good balance. The ex- 
ercises were very nemerous which the pupil could practise with 
a good pair of scales, From this point the order of any elgmen- 
tary series of lessons could be varied at the discretion of the 
teacher. The balance suggested experiments, to be done by the 


pupil, on the use of the lever, Whence the principle of the lever. 


could be obtained. From the common balance to the Roman 
balance, and to other es of weighing, the steps were very 
gradual. ©The relative volumes of bodies of the same material! 
could then be ascertained by the balance, and former exercises in 
measurement be verified and repeated. The pupil should not 
only do the actual work himself, but should write’ owt clearly a 
description of what he had done, thus learning to connect 
action, thought, and words. From these exercises the pupil 
might pass to the consideration of the difference in homogeneous 
bodies of the same volume and of different weight, and®so on, 
by very easy stayes, to methods of ascertaining relative weights 
of different substances. Exercises in finding specific gravities 
of solids, powders, and liquids, gave opportunity for very valu- 
able instruction, and prepared the way for the use of instruments 
of precision, and for knowldege of interesting properties of dif- 
ferent kinds of bodies. The value of these lessons consisted in 
the accuracy of measurement, and in the clearness and correct 
ness of the written record, as regards the statement of facts, the 
sequence of reasoning, the numerical calculations, and thé use 
of words and phrases. x 

It was, of course, essential that thêse written exercises should 
be carefully corrected, as are exercises in Latin or Greek com- 
position, The aim of the instructor, in compiling such an in- 
troductory course as that. suggested, should be to include those 
subjects, an acquaintance with which was required to enter upon 
the systematic study of any one branch of science, and ‘which 
were practically common to all brancMes. The character of. an 
introductory course might be influenced by the consideration of 
the special science which, in any particular “school or district, 
would be likely to be studied, or indeed by the special taste of 
the instructor, A knowledge of the use of simplesmeasuring 
instruments, including the thermometer, the barometer, the 
hygrometer, having been acquired, the pupil might pass by 
carefully suggested experiments to the determinatiun of simple 
physical laws, and to the discovery of the composition of common 
substances, such as air, water, salt, lime, &c.; and it was 
needless to say that such exercises would open up wide views 
of the elementary facts and laws of different branches of science, 
and would prepare the way for the specialised teaching which 
more properly belongs to technical education. 





UNIVERSITY AND EDUCATIONAL 
i INTELLIGENCE. 


OXFORD, —Prof, August Weismann will deliver the Rofhanes 
Lecture in the Sheldonian Theatre, on Wednesday, May 2. 

Prof. H. H. Turner has selected *‘ The International Photo- 
graphic Chart of the Heavens” for the subject of his inaugural 
lecture as Savilian professor of astronomy, to be delivered 
to-morrow. P l 


CAMBRIDGE, —The Vice-Chancellor has appointed Mr, J. W. 
Clark,-Registrary. and formerly Superintendent of the Museunt 
of „Zoology, to the ofice of Reader on Sir Robert’ Rede’s 
foundation for the present-year, in succession to Prof. Foster. . 

The. Special Board. for Medicine repo? that in consequence 
of the great increase in the number of candidates for the M.B. 
degree (in 1893 there were 224 to be examined), it fs necessary 
to increase the staff of Examiners to four in? Medicine and four 
in Surgery. A f ' 
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` el HE Somerset Coufity Education Committee announce that SOCIBITES AND AGA DEM! ES. 
three Senior County Sakolarships willgbe offered for competi- b” ae 


tién in June 1894. Thef wilf be tenable for two years in the 
scientific or technical department of a university college, the 
Royal College of Science, South Kensington, or some other 


college or institution appr#ved by the"County Education Cosa- | 
"+ mittee. 


The annual value of each schelarship will be from 
ÆW to £60, according to the place of instruction chosen, and, 
subject, to the maximum limit, will be fixed at a sum sufficient 
to cover the cost of instruction, together with £30 per annum 
toward’s the scholar’s maintenance, The gom petition will be 
‘open to any boy whose parents or guardians are dond fide resi- 
dents in the adfhinistrative county of Somerset, and who has 


. regularly attended any secondary school (public or private) 


within the county for two school years preceding August I, 
1894, provided that every candidate is over 15 and under 17 
years of age on July r, 1894, and that his parents are in receipt 


-of anjincome of not more than £4c0 a year from all sources. 


Six intermediate County Scholarships will also be offered for 
competition in June 1894. They are of the annual value of 
430, and will be tenable tor twb ) ears at some public secondary 
school approved for the purpose bygthe County Committee. 
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SCIENTIFIC SERIALS, 


Americo Journal of Science, February.—On the chemical 
‘composition of staurolite, and the regular arrangement of its car- 
bonaceous inclusions, by S. L. Penfield and J. H, Pratt. A careful 
‘analysis of ‘several specimens gave the formula HAL,FeSi,O,3, 
which May he written as a basic orthosilicate, The aluminiuin 
is partly replaced hy ferric iron, and the ferrous iron by magne- 
‘sium and manganese. Basal sections of the rhombic prism show 
the carbonaceous inclusions to be disposed in the form of a 
rhombus parallel tothe outline, with the corners joined together. 
Phis figure develops into a simple cross towards the centre, 
whereas toward: the ends the rhombus widens out until it con- 
‘cides with the outline. This proves that the inclusions are 
arranged in the surface of a double pyramid with its apex in the 
cenut, and algo in planes joining the edges of this pyramid with 
those of thg prism,.—Addilional species of pleistocene fossils 
from Winthrop, Mass., by, E. Dodge. Three more species 
of preglacial shells have been found in the drumlin in Boston 
Harbour, known as Winth op Great Head. They are Lunatza 
Grentandica, Stimpson, Scapharca transversa, ‘Adams, and 
Buccinum undatum, Linné. These fossil. give. additional 
evidence of the higher temperature of Massachus: tts Bay in 
pre-glacial as compare@ with the present time.—On the 
basalts of Kula, by H. S. Washington. These basalts occur 
near Kula, about 125 km. east by north of Smyrna, where they 
from cones and streams of a fresh ard unaltered appearance, 
The lavas are to be classed as hornblende-: lagioclase basalts, 
distingwished by the, constant presence and grrat relative 
quantiry of the hornblende, its peculiar waymutic alteration, the 
small quantity of both plagioclase and olivine, and the large 
amount of glass basis. The name Aw/aite is proposed for them. 
— The fishi g banks between Cape Cod and Newfoundland, by 
Warren Upham. Ifa portion of the continental border from 
Cape Cod to the Grand Bank south east of Newfoundland 
could be uplifted, we shoulu behold nearly as much diver-ity of 
valleys, ridges, hills, plateaus, and all the forms of subaé-ial 
land erosion, as is exhibited by any portions of the adjacent 
New England states and eastern provinces of Canada. The 
submerged channels of ou'let from the Gulfs of Maine and Si, 
Lawrence, and the less profuund valleys that divide the fishing 
banks from each other, prove that this region during a compara- 
tively late ge logic time was a land area, us maximum elevation 
being at least 2000 lect higher than now. e 


Buletin of the New York Mathematical Society, vol. iii., 
No. 4, January.—‘'Modern Mathematical Though,” the 
presideniial address, delivered ®@y Prof. Newcomb, before 
the New York Mathewatical Society @p. 95-107), has been 
Printed in our columns (see NATURE, vol. xlix. pp. 325- 
329) ‘‘ Recént Researches@n Elecirigity and Magnetism ” (pp. 


‘ 107-111) as a review, by G. O. Squwer, of Prot. J. J. 


Thomson’s ‘‘ Notes. The reviewer leels assured that this 
“supplementary” Volume will take its pruper place beside 
Maxwell's Sreag trea ise in the libary of every true student 
of electrical sciente. ‘‘ Notes” and ‘new publications” 
occupy pp. 112-148. 
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Physical Society, Pe' ruary 9.—Annual general meei@ng. 
Prof. A. W. Rücker, F.R.S., President, in the chair.—The 
annual report of the Council was read by the President. 
Dr. Atkinsom read the Treasurer’s Report, and also an obituary 
notice of the late Prof. Tyndall. Te adoption of the Reports 
was moved by the President, and carried mem. con, Dr. 
Chichester Bell and Mr. €@rf@iths were appointed scrutators, 
and subsequently declared the following gentlemen duly elected 
to form the new Council:—President, Prof. A. W. Rücker, 
F.R.S. Vice-Presidents: Walter Baily, Major-General E. R. 


son, F.R.S. Secrgtaries H. M. Elder, 50 City Roade E.C 


Festung, F.R.S., Prof. J, Perry, F.R.S., Prof. S. P. Thomp- í 


+. 


and T. H, Blakesley, 3 Eliot Hill, Lewisham, §.E. oe 


Dr. E. Atkinson, Portesbery Hill, Camberley, Surrey. D 
monstrator: C. Vernon Boys, F.R.S., Physical Laboratory, 
South Kensington. Oiher members of “Council: Shelford 
Bidwell, F.R.S., W. E. Sumpner, Prof. G. Fuller, J. Swin- 
burne, G. Johnstone Stoney, F.R.S., R. E. Baynes, Prof. G. 
M. Minchin, L. Fletcher, F.R.S., Prof. O. Henrici, F.R.S., 
Prof. S. Young, F.R.S. Prof. Reinold proposed a hearty 
votesof thanks to the Lords of Committee of Council on Educa- 
tion, for the use of the rooms and apparatus in the Royal 
Cullege of Science. This was seconded by Prof, J. V. Jones, 
and carried e«unanimously.® Votes of thanks were similarly 
accorded to the auditors, Mr. A. P. Trotter ang Mr. R. 
Inwards, on the motion of Mr. Watson, seconded by Prof. 
Fuller ; and to the officers of the Societygon the motion of Dr, 
Barton, seconded by Mr. Trotter, At an or@inary science 
meeting then held, Mr. Owen Glynn Jones read a paper on the 
viscosity of liquids, and exhibited the apparatus used in his ex- 
periments. ‘The method employed consists in measuring the 
speed at which a small sphere travels through the liquid under 
the aciion of gravity. As: Prof. Stokes had shown, the 
velocity of a sphere falling in an infinite liquid becomes con- 
stant, this velocity being given by the equation ù ' 
V= 2 ga? CR E. e 
9 p 
where g is the radius. of the sphere, o its density, p the density 
vl the liquid, and p its viscosiry. If sliding friction exists 
between the sphere and liquid, thesequation becumes ° 


aad 


N =o LP Ba + 3p, 


| u Bat 2p’ 

where 8 is the coefficient of friction. ® In making the experi- 

ments, small spheres {usually of mercury) were allowed to fall 
through a buretie containing the liquid, and the time takeg to 
travel the disiance between two marks about 50 c.ms, apart 
noted, The radii of the spheres being small, it was considered 
better to deduce this from the mass. Direct determination of 
such small masses being difficult, a larger mass (M) was taken, 
weighed, and divided into, say, ten or twelve parts, and the 

speed of falling of each part observed in a liquid of constant 
viscosity. The velocity V, with which a sphere containing 
the whole mass would have fallen, wasgdeduced from the 
equation e : 

a vi = 5v, 


Similarly, the mass of any part which falls with a velocity v is 


given by l k i 
an! 
= — . M. 
z (+) 


In this way the author had been able to determine the 
mass of a sphere weighing only aboute 0'003 grammes 
to four significant figures. Referring to experiments made 
with a view to ascertaining whether sliding friction existed, 
the autleor said the divergence from the simpler formula 
did not exceed experimental errors. In determining viscosity; 
‘changes ot temperature were found to be of great importance, 
especially in the case of glycerine, whose viscosity varies as 
much as 10 per cent. for 1° C. Small differences of temperature 
betwen different parts of the liquid are, however, ‘ not very 
serious, provided the mean temperature be known, for the mean 


+ 


speed observed is shown to be that corresponding. to the mean . 


temperature. To determine viscosity accurately Àt a given tem- 


_ perature, very delicate thermometers must be employed, Most 


. 


oe 
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of the liquids exPeMmented on were bad gpnductoes of heat, 
and hence required @bnsiderdble time for the tempemtyre to 
become uniform, Differences in temperature could e be 
ddtected by obserwing if the speed ofdescent of a small sphere 
varied at different partgof its path. The author suggested that 
this fact might be used to determine the thermal conductivity 

of liquids heated at the top by Forbes’ metkod.g The falling 
sphere would form a Shermometer of almost infinitesimal 

e thermal capacity. For most oils, spheres of water coloured 
with eosin could be employed determine the viscosity. A 
water-drop of I mm. radius was found to fall one inch per hour 

- in castor oil at 8° C. To determine the variation of viscosity 
with temperature a special apparatus was used, with which 

( observations could be made in rapid succession by simply invert- 
msing the tube containing the liquid ahd thg falling sphere. In 

‘' Mr. Trouton’s viscosity experiments, which were somewhat 
analogous to those described, surface tension complicated the 
results considerably ; the author’s aim had been to eliminate 

such disturbing influences. Prof. Everett, in a written com- 
munication, suggested tat the motion of the liquid spheres be 
checked by using beads of quartz or glass, Lord Rayleigh 
pointed out, in a letter, that the formula employed related toa 

solid sphere, and thought it not legitimate to use it for liquid 
spheres, for the tangential forces at the surface would aet the 
interior liquid in relative motion, and modify the resistance 
experienced. He also thought the existence of ‘a finite 
coefficient of sliding friction beween two fluids an impossi- 
bility. *Mr. Watson said temperatures might be kept constant 

for days together by Ramsay and Young’s vapour jacket. Dr. 
Sumpner thought the surface tension of such small spheres of 
mercury wa so very large that they would act practically like 
solids. The want of solidity might be of importance when the 

two liquids were very nearly alike in density and other pro- 
pertics, Mr. Blakesley said that at high velocities the falling 
sphere might get a palpitating motion, in addition to the 
gradual descent, and this might introduce errors. Prof, Perry 

° considered that the experiments on the velocity of a small 
- sphere, and those of the two parts in which it was divided, 


which showed that VË =v, + v, proved the simple formula 
used to be correct. Mr. Boys inquired if any tests had been 
made on the constancy of dimensions of the spheres 
used., He would expect that in the case of water and 
oil, for*example, that mutual contamination would take place. 
Speaking of the indirec§ method of determining the masses 
of small spheres, he thought direct weighings might be made, 
for, as the President and Prof. Poynting had shown, the 
balance might be immensely improved. Prof, S. P. Thompson 
suggested that small globules of aluminium or slag might be 
used. Dr. C. V. Burton thought Lord Rayleigh’s . criticism 
important, and that large corrections might be necessary. 
‘Hie failed to see how the darge surface tension mentioned 
e by Dr. Sumpner could prevent interdal circulation. Mr. 
Trotter said Lord Rayleigh’s point might be tested by using a 
sphere of oiled wax. Mr. Boys mentioned that Lord Rayleigh 
had shown in the case of soap rings that variation of surface 
tension due to stretching or compression produced stability. 
Tke same phenomena would probably retard internal circulg- 
tion. The President said there was little doubt that internal 
circulation, as nfentioned by Lord Rayleigh, would modify the 
velocity. In his reply, Mr. Jones said he could not imagine how 
in pure liquids internal motion in the falling spheres could be 
setup. In answer to Mr. Boys, he had found slight changes in 
the masses of the water spheres after being used many times, 
„but this was a question of day® During an ordinary series of 
observation the dissipation was too small to be observed. After 
the meeting had been adjourned, Mr. Boys and Dr. Burton 
considered the question of internal circulation, and the latter 
pointed out that with perfectly liquid spheres there would be 
‘infinite slip, and the coefficient of shding friction 8 would be 


-zero. The velocity of descent would therefore be $ times that 
given by the first equation. , š 
Geological Society, February 7.—W. H. Hudleston, 


F.R.S., President, in the chair.—Mr, C. J. Alford, in expla- 
nation of spécimens of auriferous rocks from Mashonaland 
exhibited by him, stated that several of them were vein-quartz 
occurring as segregatiuns in the slajes, generally forming veins 
between the oleavaye-planes. Another specimen was a mass of 
chgomate @f lead, with pyromorphite and other lead minerals, 
occurring in masses, in “decomposed and dislocated talcose slate 
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present, 
little or no quartz ; and the gold appeared to enter in an extra-- 
ordinary manner fato all of the composing minerals, Mr. Alford 
hoped, after his next visit to Mashonaland, to be in a position 
to lay before the Society more definite information regarding: 


ing frog. the Bernina 
some masses of compact green schist are seen, intercalated in a- 





in the Penhalonga Mine near Umtali,gand probably “sesultin, 
from the altera ion of masses of galena by wéef&thering, fs a 
broken vein of galena Was foung in case proximity. This gro-. 
coisite was supposed to be a somewhat rare mineral, but he had 
found it and also the native red oxide, minium, in several places è 
ig South Africa, The emost intergsting specimen, was, how- 


f 


ever, a mass of digrite showing visible gold, throughout the” 


rock, an assay of which gave upwards of 130 ounces of gold per 
ton. From information obtained from the prospector who Made 
the discovery, he gathered that the deposit was a dyke og diorite- 
running for a considerable distance, about 8 feet in width, 
flanked on ofe sde by granite and on the other by slates. 
There were extensive ancient workings extending to a depth of 
about 60 feet, and the prospecting shafts had not gone much: 
below that depth, so not much information was obtainable at - 
The diorite showed a development of epidote, but 


these interesting rocks.—The, following communications were 


read -On some cases of the conversion of compact greenstones. 


into schists, by Prof. Tfn Bonney, F.R.S. By the path lead- 


ospice to the Griim Alp (Engadine): 


rather crushed gneiss. They prove to be intrusive dykes modi- 

fied by pressure. Microscopic examination of specimens from 
these revealed no trace of any definite structure Midicating an» 
igneous rock ; a slice, cut from one of the masses within an 
inch or so of a junction, showed it to be a foliated ma-s of 
minute chlorite or hydrous biotite, with granules of epidote (or 
possibly some sphene) and of a water-clear mineral, perhaps a: 
secondary felspar. An actual junction showed a less distinct 
foliation and some approach toa streaky structure. A slide- 
from the middle of another dyke (about 18 inches thick) exhibited 

a more coarsely foliated structure and-minerals generally similar œ 
to the last, except that it may contain a little actinolite and 
granules of hematite (?), and the clear mineral, in some cases,. 
seemed to be quartz. The structure and most of the minerals- 
appeared to be secondary. Chemical analysis showed the rock 
to have been an andesite. A specimen from a*third dyke was 
generally similar, but was rather less distiwctly foliated. 
A somewhat similar, but rather larger intrusive mass by the 
side of the Lago Bianco showed more actinolite and signs of 
primary felspar, with other minerals, Here the rock retained 
some likeness to a diabase. The resemblance of certain of these 
rocks to somewhat altered sediments is remarkabla The- 
author considered the bearing of this evidence upon other and 
larger masses of ‘‘green schist” which occur in the Alps, and: 
expressed the opinion that their present ginerg! structure may 
be the result of great pressure acting on more or less basic: 
igneous rocks.—-The Waldensian gneisses and their place in the 
Cottian sequence, by Dr, J. Walter Gregory. The lower part. 
of the sequence of the Cottian Alps has been universafly divided 
into three series, of which the lowest has been regarded as a” 
fundamental (basal) Laurentian gneiss. It wastheo ject ofthe 
present paper to show that this rock is really intrusive in cha- 
racter and Upper Tertiary in age. The writer endeavoured to 
prove this by the following line of argument :—(1) The gneiss. 
consists of only isolated outcrops instead of a continuous ‘band, 
and these occur at different positions and not always at the base- 
of ake schist series; (2) the gneiss is intrusive, because (æ) it 
includes fragments of the overlying series instead of vice versa,. 
(4) it sends off dykes of aplite into the surrounding schists, 
(c) it metamorphoses the rocks with which it is in contact, and: 
(2) the schists are contorted near the junction ; (3) theggneisses. 
were further shown to be later than the igneous rocks intrusive 
into the ‘pietre verdi” series, as these never traverse the- 
gneiss. No positive opinion as to the age of the overlying 
schists was expressed, though it was pointed out that the recent ° 
discovery of radiolarian muds in the series may necessitate their: 
inclusion in the Upper PM&ozoic. Thg freshness of the-gneisses, e 4 
the fact that hesa not been affected by the early Tertiary 
earth-movements, and the absence of authentic specimens of the 

gneiss in the Cretacgous, Eoceme, and Miocene conglomerates, 

renders their late Tertiary age highly probable, “The nature of 1 
the contact-metamorphism and the origin of the gneissic cae 

were discussed, and a classification offered of the earth-movad, 


‘ments in the Cottian Alps. A discussion follow@d, in which the , 


President, Prof. Judd, Mr; Barrow, Prof, Bonney, Mr. A. M. ? 
t 
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® stration is given leading to the theorem: 


part. The author briefly plied. g e 


o | PARIS. 
°’ Academy of Sciences. February 12,—M. Loewy in the 


Ghair.—On a theorem connec&ing the theory of synchronisatione 


with the theory of resonances, by M. A. €ornu. A demon- 
‘* A verysmall periodic 
force, varying with the time according to any law capable of 
development by Fourier’s series, is equivalent in its action on 
a vibrating ‘system,. damping slowly and of aJmogt the same 
period, to the simple pendular force represented by the terms 
of the first order ®of ‘the’ series.” The general character of 
synchronisation is pointed out, and the necessity of considering 
it where resonance is an important property is insisted on.—® 
New experiments on the production of artificial diamonds, by 
M. Henri Moissan.—On interior pressure in gages, by M. E, H. 


-2) 


and traces its value for carbon dioxide, ethylene, oxygen, 
nitrogen, air, and hydrogen. Wifh tthe more perfect gases, T 
as the volume decreases first increases țo%a maximum, and then 
decreases ; the maximum for hydrogen i™P@ached at a cowpara- 
tively- low pressure, and m for this gas continues decMasing 
through zero to a negative value. With ethylene and carbon 
dioxide the maximum has not been reach: d.—On the time of 
departure forehe Iceland fishery, by M. Jean Sicard.—Note on 
the solar observations made at the Lyons Observatory Brunner 
equatorial) during the second quarter of 1893, by M. J. 

Guillaume.—On rectilinear congruences and on Ribaucour’s 
problem, By M. E. Cosserat.— On a characteristic property of 
the linear element of spiral surfaces, by M. Alphonse Demoulin. 
—On some points in the theory of functions, by M. Emile 
Borel.—On a theorem concerning harmonic functions of several 
real variables, by M. G. D. d’Arone.—Researches on the mode 
of combustion of balli.tic explosives, by M. Paul Vieille. The 
author has studied the character of explosions under pressure, and 
will publish the results in a coming paper.—On the conductibility 


Amagat® The author defines interior pressure as 7 = 


of discontinuous conducting substances, by M. Edouard Branly, | 


Two hypotheseseappear to explain the experimental results :— 
(1) The insulator tuterposed between the conducting particles 
becomes a conductor by thé passage of a current of high 
potential, a'd the observed phenomena characierise the con- 
ductibility of the insulating substance. (2) It may be regarded 
as demonstrated that it 1s not necessary fur the particles of a 
conductgr to he in contact to allow the passage of even a feeble 
electric current ; the distance for which the conductibility per- 
sists depends on "the enetgy &f the anterior electrical effects. In 
this case, the insulator serves chiefly to maintain a certain 
interval between the particles.—On the fusibiluy of isomor- 
phous saline mixtures, by M. H. Le Chatelier. Tables and 
curves are given showing the temperatures of crystallisation of 
varying nfixiures of pairs of omer poets salts, — KCO; : 
NaC Ig, ~ Na,SO, : : K, S19 4&4 — KCrO; : : KeSOx, = Na,504: : 
NaCO} - KCO;: K,SO,. — NaCi:KCi, — KL: KCL— 
On the assimilation o!i gaseous a'mospheric nit:ozen by 
microbes, by M. S. Winograd-ky.—On the antitoxic property 
of the blood of animals vaccina ed against viper pvison, by 
MM. C. Phi-alix and G. Bertrand. If viper poison be mixed 


with certain proportions of the detibrina ed blood of an inocu- . 


lated animal it fails to poison on injectlon.—Researches on, the 
anatomy and development of the feale genital armatatuté in 
lepidop'erous insects, by M. A. Peytoureau.—Qpbservations on 
hypermetamorphosis or hypnodia among the cantharidiz, The 
Stage ciled pseudo-chrv-alis, considered as a phenomenon of 
encystment, By M. J. Kiiuckel d’ Herculais.~Salivary glands of 
hymenoptera of the laualy of the Crabronida, by M. Bor tas, — 


On sonie parasites of the Lepidudendra of Culm, by M. B.® 


Renault.-*-Observations on the characier of the relationship 
between platinum and its mother-rock, “uy M Stanislas Meunier, 
The author points out the avreement between the views of M. 
Inostranzeff(C. X. Januaty 29) and his own greviously publisheu 
ob-ervations, The metallic platinum must have been deposited 
ein thegintetices of , eridotig masses by the interaction oi 


elow the temperature @f fusion of tne reck.—On a beu of 

e Hpophyliite in the envifons of Collo (Algeria), by M. L. Genul. 

e —Eru; tion ofthe volcano Calbuco, by M. A. F. Nogue-. — 

” Remarks on the earthquakes in the island uf Zante garing 1893, 
“by M. A; Issel. 4 
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wee, hydrogen ant platinic chluride vapours at a red heat, much 
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A 2 UREDAY, arn i “ a that there should be one omy. "The schemes which*we ¢ 





® s 
THE REPORT OF THE GRESHAM 
UNIVERSITY COMMISSION. 


metropolis. | fhe abortive Gresham Scheme may at once 
be put on one side. Its authors aimed at founding a 
1 This will be hereafter referred to as the Association Scheme. 
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select for our purpose are (1) the so-called Revised 
Scheme, which was approved hy the Senate but rejected, 
èy the Convocatign of the University of London ; ¢42) 
the scheme approved in 1893 by Convocation ; and (3) ° 
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*. “HE “Report of, the Commissioners appointed to the Assočiahon Scheme: N 
consider the Draft Ch&rter for the proposed The “ Revised Scheme” and that of Convocation 
Gresham University in London, together with Dis- | differ from the o others in that their authors contemplate 
sentient and other Notes,” is # document of sixty-three | the possibility of the University having Wlirect relations 
`p pages full of important matter from beginning to end. | with educational institutions outside the metropolitan 
Tt bears evidence of very careful thotght, and is worth area. As itis probable that the teaching operations of 
“\attentive study. the new University will be confined to London, we shall 

The Commissioners accept at once two principles, | pass over this point without further reference. e 
both of which were iacluded in, and one of which was The Association and Convocation agree in fashioning j 
peculiar to, the scheme of the Association for promoting | the University out of matertals which closely correspond 
a Professorial University in London.’ They lay it down | to the « Chancellor, Masters, and Scholars” of our older 
that there should be one University onlin the metropolis, seats of learning. Offthe other hand, the Revised. Scheme 
and that the changes which they recommend should be | and that of the Commissioners make a beginning with 
effected not by Charter, but by legislative authority,and | such bodies as the Senate, Convocation, &c. The matter 
by the appointment of a Statftory Commission. They | is not of fundamental importance, but it is wecessary to s 
thus adopt the only satisfactory theoretical solution of | vefer to it as the phrase “ the University shall consist of” 
the problem, and the only possible way of putting theory | ;, applied in different ways. 
into practice. Every one is tired of the game in which Putting this difference aside, the governmerft of the 
the shuttlecock is tossed backwards and forwards from University is distributed among various bodies named 
the University to the Colleges, from the Senate to | 25 follows -— 

Convocation, London and learning cannot wait in- i 
definitely. The time has come when Parliament must ° 

* arbitrate between conflicting views and interests. Revised Scheme Convocation Association | Ccmmissioners 

: aie Commissioners also decide that the same 
University is capable of carrying on simultaneously g ° 
systems of internal and external examinations, though Senate Senate Court e Senate 
Prof. Sidgwick has thought it right to express his dis- Convocation Convocation |" Convocation Convocation 
approval of this conclusion. Constituent Colleges | Professoriate Professoriate | Academic Council 

They further propose that the scope of the University Faculties _ Faculties Faculties 
shall be enlarged in respect both of ethe subject-matter | Board of Studies | Board of Studies Board of Studies = ° 
and the method of its teaching, so as to include’ six f 
Faculties, viz. Arts, Science, Medicige, Law, Theology, In what follows we shall use the word Segate to desig” 
and Music. nate the Supreme Governing Body of the University. 

The first two of these åre, of course, fundamental, Its constitution under the different schemes is as 

* and we hope that even if difficulties should arise lows -= A 
with regard to the others, the foundation of e 
Teaching University in London, with the Faculties . : 
of Ara” and Saens only, will "not thereby be pre- | Nominated or Elected by retin ata eons Peden 
vented. If the existing University and the institu- | —————————-—-_|——_——_|______-|Y—_|"—. o 
tions of UniverSity rank which are chiefly interested in | Crown . . . 10 8 15 3 P 
Arts and Science can be united, a most important result | Ministers . . = z = 5 
will have been achieved. The law of gravitation will in Latins represent- ii ac 3 9 
time do the rest. 

We shall, therefore, confine ourselves chiefly to the “(a) Medicine . 4 2 c 5 
proposals of the Commissioners with respect to Arts and a EnS ecaa l 2 = — le ó 
Science, but a mere recapitulation of their recommenda- tB) tA Science . = 2a a 
tions would he of little interest unless the points of | ® (e) Education Io 2 — 5 

agreement with or divergence from previous schemes ie leer a County B K a) 
were indicated. | r Teachers in University ee j i j . * 

We propose, then, in the first instance to institute or Colleges . e. 16 fo 25 22 
a comparison between the scheme of the Commissioners | Nominated by Senate R s 
and three of the more important proposals which have se ao ge SS a a w 
been made if the course of the long discussion asto the e i age a ye ee 
best constitution for a Teachiag University in the Total so 52 408 5I 65 34 


It will be observed that while but sl ightly reducing thee 
absolute number of members claim d by Convocation, 
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e and,the ‘Assqgiation foe the interests with which they are 
specially connected, tite, relafive importance of the re- 
presentation of the graduates and the Professors has 
been reduced by the Commissioners. 
® The reduction has bedh about ih the proportion of 
one-third to one-seventh in the case of Convocation, and® 
one-half to one-third in the case of the Teachers. 

We fre inclined to think that Convocation is still 
over-represented, and should have been glag to see the 
principle admitged that half the entire Senate should 
consist of Teachers in the University. As far as these 
numbers are concerned, however, we accept the decision 
of the Commissioners as that of a body of men who have 
weighed most carefully the evidence subr&itted to them, 

° and have evidently tried to do impartial justice. 

A mere numerical comparison, such as the foregoing, 
does not, however, show alf the points of difference 
between the schemes. ‘The most fafdamental divergence 
is in the proposed relations between the Universety and 
the chief Educational Institutions which already exist 

m in London, 

The Revised Scheme contemplated the establishment 
of Constituent Colleges, that is, institutions which the 
Univergjty recognised as giving teaching of University 
rank in some or all branches of learning. The Teachers 
in the Constituent Colleges who were thus recognised 
by the University were grouped into Faculties, to which 

® bodies certain powers and privileges were given. 

_Over and above this the Senate was to have the power 
of entering into arrangements with any Constituent 
College by Which. it"approved certain courses of study 
given in the ‘College, accepted certificates of attendance 
at such courses, recognised special examinations con- 
ducted in the College by a College Professor and an 
adjoint Examiner appointed by the Senate, and gave 

* eœ% Degrees to candidates who attended the specified courses 
and passed the special examinations, A Standing Com- 


mittee of the Senate was to co-operate with the Con-. 


stituent Colleges in the organisation and improvement 

of University Teaching in and for London, “including 

the establishment of Professorships.” Inasmuch, how- 

' e ever, as the Faculties were to consist of Teachers of the 

Constituent Colleges only,and no provision was made 

for the admission to them of University Professors who 

e were not connected with a Constituent College, it 

would appear that the University itself was not to be a 
Teaching Body. l 

As far as the Colleges are concerned, this was iņgffect 

the plan which has worked successfully ip the Victoria 

University. The Colleges were to be independent, to 

appoigt their own Professors, to find their own funds. If 

they succeeded they were to be recognised, and to share 

in the government of the University. Success would de- 

pend impart on the numbef of their students.. Hence they 

were to be rivals, but the University would neither help 

nor hinder them. Equal privifeéBes cguld be won by all. 

They would be impartially withdrawn from those who 

o failed ‘The idea of recogmising spgcial examinations to 

~~ æ suit special needs was an advance, and a very important 

.. advance, on the soheme of the Victoria University. A 

» fundamental difference between the two Universities 

e would, however, Have been that, whereas the Victoria 

University can orfy give Degrees to candidates who have 
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passed thiugh 2 College of the Wnifefsity, the Uni™™ 


versity of London would have been able to give Degrees 
to all-comers, as well ag to make special arrangemengs 
for students in Constituent Colleges, 

The scheme of Convocation went a step further. It 
contemplatef tht possession by the University of inde- 
pendent laboratories, and therefore of a teaching staff 
of its own. It also propose that Professorial Chairs in 
other Institutions should be endowed by the University 
on condition “that the appointment to such Chairs 
whenever a vacancy occurs should pass to the Univer- 
sity.” It was nat stated whether the Professor s@ 


P 


appointed should be subject to the University only, or „s 


whether he should be under the partial or exclusive con- 
trol of the Governing Body of the College in which he 
worked, The Professorial Scheme was very similar. 
Every Professor of the University was to be appointed 
and paid by the Wniversity, and a Statutory Commission 
was t® make arrangements with existing Institutions for 
complete or partial Incorporation. 

The Commissioners prepose that certain Institutions, 
or departments in Institutions, shall be recog;fised as 
Schools of the University. The teachers in these 
Schools must be individually approved gto ‘secure 
a University status. The principle laid down by 
the Professorial Association, that Teaching Insti- 
tutions as such are not to be represented on the 
Senate, is accepted, and thus the Constitution of the 
University is not in theory federal. On the other hand, 
places on the Senate are allotted to University Colege, 
King’s College, the Royal College of Science, ang The 
City and Guilds of London Institute, “regarded as 
important and wealthy public Corporations, or Societies, 
having and exercising wide educational aims and powers 
in connection with University “education in London.” 
The distinction is rather a fine one, but we gather that in 
the Commissioners’ opinion King’s College ought to have 
two representatives onthe Governiag Body, even if some 
theological difficulty led to its refusing to accept the 
position of a School of the University. The Commfs- 
sioners decline to accept the idea either of immediate 
or of ultimate absorption of Educational Institutions 
as the basis of the University.” But even if this 


is so, we think that they have gone too far in 
° 


allotting a definite number of representatives to ceftain 
Teaching Institutions which happen at she moment to be 
the most important in London. The very exist- 
ence of the Royal College of Science depends on the 
will of a Minister. We suppose that the City and Guilds 
Institute would collapse 4f the subventions it receives 
from the City Companies were withdrawn. The Com- 
missioners themselves would surely be unwilling to throw 
any obstacles in the way of the complete absorption of 


University College by the University if In twenty years 


time it should itself desire it. Yet as matters stand any 
such chahge would involve a change in the Charter. It 
would surely be better to allot stx representatives to the 
Governing Bodies of important Educational Institutions 
to be distributed in the first instance as the @ommissioners 
propose, with the copdition that the Senate may from 
time to time revise the list, subject to ar? appeal to the 
Privy Council. This at all events would secure gteater 
flexibility. It is also possible? that the Senate might 


@ 


Fy. 


+ 


delegate the government of institutions founded by the 
University to committees like the ew Committee of the 
Royal Society, and, aubject always to the approval of the 
Privy Council, there seems no reason way if the number 
of independent Teachigg Colleges were diminished, the 
places of their representatives should not be occupied by 
experts chosen from among®the members of such 
‘Committees. 

Among the Institutions which the Commissioners 
think should be at once admitted,in whole or in part as 
Schools of the University, those which*would be chiefly 


— rgncerned with the Faculties of Artsand Science are the 


» 
Ws 
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following : 

University College. ẹ 

King’s College. 

The Royal College of Silene 

The City and Guilds of London Instifute. 

Bedford College. 

And six Theological Colleges. 

The University is to be able fo appoint Prbfessors and 
to found’ Teaching Institutions of its own, and it is also to 
have the power “tg allocate funds for the enlargement 
and assistante of the teaching staff of recognised institu- 


. tions, the extension of their buildings, the improvement 


of their equipment for teaching and research, and the 


endowment of University Professors, Readers, Lecturers, 


Demonstrators, or assistants, or for other purposes in 
connection with such institutions.” It is to be “ under- 
stogdethat in these cases the University will impose such 
term and conditions as will secure to it a reasonable and 
proper amount of control over the educational resources 


‘ thus proyided, and will have the power of determining 


the duties of the University Chairs which it establishes or 
subsidises in any institution, and of regulating the fees 
payable for attendance on the lectures.” “ But,” the 
Commissioners continue, “‘we do not think it necessary 
to lay down any rules Which would fetéer the discretion 
of the University in this matter. We take it for granted 
that it will be the endeavour’of the University and of the 


* institutions to organise a homogeneous system of Uni- 


versity education, to utilise, to combine, and to economise 
existing resources to their fullest extent, and to supple- 
ment them in such a mode as will best serve the progress 
of knowledge.” 

In spite of this Optimistic view of the future, it may be 
feared that the financial relations between the Colleges and 
the University will be difficult to adjust. Indeed, there 
are several points on which the Government will have to 
decide before putting the scheme into operation. 

The University will have to be endowed by State or 
Municipal funds, if it is to be able either to subsidise or 
to add to the nymber of Colleges. If no such funds are 
provided, the state of things contemplated in the Revised 
Scheme will, in effect, be realised. The Colleges will be 
pecuniarily independent of the University, and since the 
University is to have no power of control except in re- 
turn for subsidies, it will only be able to influence the 
“Schools” indirectly by visitation and by prescribing 
courses of study for the Degrees. » 

The Commissioners, however, evidently contemplate 
the latge endowment of the University by the State. In 
this case it may havea “more important part to play ; ; 
but unless the control it claims in return for subsidies is 
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sufficiently great to act as a geterr@nt, there will certainly 


be an undignified scramble for funds among the Colleges. ° 


It will be a miserable ending to the long controversy if the * 


{niversity is to be mérely the ghardian of a Government * 


Grant fund, doling” out one paltry sum here to build’a 
second rate laboratory, and forthwith bound to match it 
by another grant there, just to show that, like Justice, it is 
blind. e 0 

if the University establishes on a German scale a 
laboratory of its own, chiefly intended for post-graduate 
stådy, there will be an outcry against divorcing teaching 
If it selects one existing Institution as 
that with which the laboratory is to be connected, it will 
be held to be neutralising the public-spirited efforts of 
the promoters of the others. If it tries to level up all 
round, it will achieve nothing really great. We do not 
say that such resultesnust necessarily follow from the 
realisatfon of the scheme of the Commissioners, but the 
Commissioners themselves appear.to have thought that 
the only way out of the difficulty was to appeal to the 
good feeling and good sense of all concerned. It is 
evident that the future of the University largely depends 
upon whether their appeal is successful, and upon the 
action of the Statutory Commissioners when appointed. 

It might be possible to establish “ spheres of influence” 
in the territory of Knowledge as well as in the Dark 
Continent. But whatever device be adopted, it cannot be 
made too clear that the Commissioners leave to the 
Statutory Commission and to the University itself the 
solution of the most difficult problems connected wigh its 
establishment. The character of the Uniyersity will 
largely depend upon its relatiors with the Colleges, and 
their relations have yet to be defined. 

We do not point to this “ lacuna” in a.spirit of adverse 
criticism. As nothing is known about the fundg and 
resources the University will possess, it would probably 
have been useless for the Commissioners to have made 
detailed suggestions. But it is all-importarft that those 
who have most knowledge and experience in educational 
matters should agree upon some scheme more, subtle 
than the suggestion that Colleges, like savages, should 
adhere to the good old rule— - 


“That he should take who has the power, 
And he should keep who can.” 


The relations of the Colleges and of the Teachers torthe 
University are so intertwined, that it is difficult to separate 
them.** In what has been said, however, stress has chiefly 
been laid uponthe former. We now turn to the position 
of the Teachers in the University. 

The Association Scheme insisted that everyeProfessor 
of the University should be “ appointed and paid by the 
Uhiversity.” The Commissioyers state that this “ re- 
stricts within a narrower area* than any other scheme 
which has been proposed,te us the classof teachers who 
are permitted to hare in the Government of the 
University.” It is doubtful whether this was thedntentidn 
of those who framed the Assofiation Scheme. «They un- 
doubtedly desired that the University should be a 
Teaching University, and not merely“a body, with funds 
to be exploited by „Teaching Colleges, Pheir proposal, 
therefore, was that all Professors teac ite in the name 
and on behalf of the University shoulg be directly 
responsible to it,gand sheuld therefore” be paid by the 
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University, whether the ultjmate seurces of their emolu- 
ments were provided by it or by a College. The regu- 
lation was probably intended to indicate a status, and 
not to restrict the numbtr of those who attained it, aad 
we hope it will be incorporated in tht final scheme, Bft 
‘if this is so, it must be admitted that the Association’s 
proposal is open to the second criticism which the Com- 
missioners pass upon it. It created, ¢hey say, a single 
and undividedassembly of Teachers, on which, though 
in subordination to the Court, it conferred not only 
deliberative and consultative, but executive powers®in 


matters which must necessarily involve much detailed’ 


and constant supervision. 

In opposition ‘to this the Commissioners group the 
Teachers into Faculties, and allow them to elect a very 
important body to be called the Academic Council, It 
is to consist, in addition to the Vides Chancellor, of fifteen 
members, chose as follows: Arts 4, Science 4, Medicine 
3, Law 2, Theology 1, Music 1. The term of service is to 
be four years, Six to be a quorum. To this body will be 
entrusted the duty of regulating, subject to the Ordi- 
nances of the University, the teaching, examinations, 
and djscipline of the University, and of determining 
what Teachers in any school of the University shall be 
recognised as University Teachers, and to what Faculties 
they shall be assigned. 

e In addition to these executive functions, it will be its 
duty to advise the Senate upon the affairs of the Uni- 
versity, and particularly upon the assignment of funds 
for the erection or extension of buildings and: the 
provision of teaching or equipment in- connection with 


admitted Institutions or*otherwise, and upon a number of 


similar points. 

It is evident that by the establishment of this Council 
the Commissioners are prepared to give power to the 
Teachers of the University with no ungrudging hand. 
They assume that seafs on the Academic Council will be 
held only by mer of unquestioned reputation and experi- 
ence, whose views’ will command the respect of the 
Senate. The Council is given very wide executive 
powers and the right to advise on matters of the utmost 
delicacy and importance. . The only difficulty that we 
see is the possible intervention of College jealousy. It 
will be all-important that the men who are chosen 
shall be not only eminent in their own lines of work, 
but fair-minded and possessed of administrative 
powers. If once the easy expedient of taking turns 
is adopted, or if Professors working in University Institu- 
tions are boycotted in favour of those connected with Col- 
legeg or vice versd,the Academic Council will be a failure. 


These ehasideratious will probably suffice to prevent. 


such evils arising ; and if so, we think it possible that the 
Academic Council of tite future University of London 
may develop into a body of the utmost importance, and 
that its views may, acquire “m authority which would 
gever be attained by the decisions bf a large assembly, 


mary of the members @f which would necessarily be, 


comparatively unknown men. It will thus be seen that 
the Teachers of the*University are to share in its govern- 
ment in two different ways. First, they are in their Facul- 
ties to elect one-third of the members of the Supreme 
Body or Senate secondly, they are to elect fifteen of their 
number to fofm an Academic Council with wide execu- 
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tivegahd advisory powers: It ofly remains to add 
that machinery is alsq provided by which this Council 
is to be kept in touch with the main bofly of the Teachers, 

Forthis purpose Boards of Studies fre to be appointed, the 
number and composition of which are to be determined 
by the Academic Council, with the proviso that not less 
than three -fourths of agy Board are to be elected by the 
Faculty to which it belongs, and the remainder (if any) 
appointed by the Academic Council. These Boards are to 
have advisory powers, and it is laid down that no rule 
should be made with 1@gard to or change effectedin the 


curricula unless it has either been recommended by the -’ 


Board or Boards of Studies of the Faculty concerned,esr 
has been submitted to them by the Academic Couneil for 
consideration. Itis also providéd' that in dealing with 
the courses of study to be pursued at any Institution 
it is reasonable ghat the Academic Council should first 
consult the authorities of the Institution. In neither 


5 
m 


case, however, is the Academic Couticil bound to con- © 


form itself jo the view qxpressed by the bodies which it 
consults. 

Such then, in general outline, is the scheme for ‘the © 
government of the new University i POPER by the 
Commissioners. 

It is in many respects bold and drastic. The existing 
Senate of the University of London is swept away. 
Thus, and in our opinion very rightly, it is made 
clear that the carrying into effect of the scheme of the 
Commissioners would be an absolutely new departure. 
It would be preceded by the complete dissolution othe 
Governing Body of the present University, no single 
member of which might find a place in the new order of 
things. . 

The Association, or some members of it, no doubt 
desired that a similar act of renunciation should precede 
the admission of à College to the University. Had this 
desire been fulfilled the whole, problem would have 
been simplified,*and the chances of success enor- 
mously increased. It is gtill possible for the Govern- 
ment to set “the example in the case of the 
Royal College of Science. 
Colleges are, however, the results of private effort. It 
would have been sheer confiscation to compel their 
Governing Bodies to resign their functions, though we 
believe that if they had sufficient confidence in the scheme 
proposed by the Commissioners to do so, their last ser- 
vice to learning aad to education would surpass all the 
good work they have done in the past. Assuming, how- 
ever, that they continue tg exist as independent organi- 
sations, the most that can reasonably be urged is that 
the scheme shall throw no impediment in.the way of 
absorption if all concerned should ultimately desire it. 
The Commissioners have evidently been*anxious to leave 
the University as free as possible to develop in this as. 
in any other direction. In one point only—and in that 
probably from inadvertence—have they imposed an un- 
necessary restriction. Representation on the Senate 
should not be allotted to particular Colleges, but to a 
clas$ of Institutions, the list of which is capable of being 
revised with the approval of the Privy Ceuncil without a 
change in the Charter. e 

On the other hand, it must be adsnitted that the Com- 
missioners, like the advocates of the Association Scheme, 
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-a Statutory Commission to decide. 
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eens to begettled by the Statut®ry Coffmission 
that the ultimate character of the University “ig still 
verf. doubtful. Though non-fedeml in theory, it may 
be practically federal én fact, and it behoves thoge who 
are interested in the matter to do all in their power to 
protect it from the grawe dangers which “wil? beset the 
earliest stages of its career. The position assigned to 
Teachers, though not exactly that claimed by the Asso- 
ciation, is so strong and so dignified that on this point 
we hope there will be no further controversy. 
To sum up, Putting aside the relations of the Univer- 


. sity to Theology, Medicine, Law, and Music, the scheme 


o&the Commissioners is the Revised Scheme, improved 
and modified so as to be much more closely in accord 
with the ideas of the Association. The question as to 
whether the University is, as far as Arts and Science are 
concerned, practically a federation of Colleges, is left to 
The main danger 


. with which the University is threatened is jealousy’ be- 


tween semi-independent Colleges. The only safeguard 


against this which the Commi€sioners suggest is that 


they take it for granted that everybody concerned will do 
his best “for the pypgress of knowledge.” To which we 
heartily say # Amen.” 





STEREOCHEMISTRY. 


Handbuch der Stereochemie, Unter Mitwirkung von Dr. 
Payl Walden herausgegeben von Dr. C. A. Bischoff. 
F Band. (Frankfurt: H. Bechhold, 1893.) 


“ 


(STEREOCHEMISTRY grows apace. Thebirth of this 
youngest scion of the chemical family, which occurred 
about twenty years ago, when Van’t Hoff and Le Bel 


” published almost simuftaneously their now famous 


memoirs, was not greeted with universal acclamation. 
The event excited at the time but little interest among 
English chemists, afd when the young science was 
introduced, through F. Hermann’s Lagerung der Atome 
im Raume,to the acquaintance of qur German col- 
leagues, it was regarded not without suspicion in some 
quarters. There was one chemist of high rank who 
denounced the Chimie dans Espace as “ fanciful non- 
sense,” as the outcome of “a miserable speculative phi- 
losophy, whose treatment of scientific subjects is not 
many degrees removed from a belief in witches and 
spirit-rapping.” Stereochemistry, however, soon found 
‘congenial home in the German” laboratories, and 
flourished marvellously. About four years ago the young 
Stripling was duly christened by Victor Meyer on the 
occasion of an address to the German Chemical Society, 
and thus received formal recognition as a legitimate 
member of the chemical family. Since then three 
general treatises have been called for in order to chronicle 
the progress of this latest development of chemical 
science—the “ Chemistry in Space” of Vant H8ff, trans- 
lated inte English and re-edited by J. E. Marsh ; Meyer- 
hoffer’s “Stereochemie,”a later translation into German of 
the same work with much additional matter, and the 
admirable “ Grundriss der Stereockemie,” by A. Hantzsch. 
Following quickly in the wake of these, we. have, in the 
“ Handbuch der Stereochemie,” a much more elaborate 
and complete treatise, chiefly from the pen of Dr. C. A. 
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Bischoff, whose well-known indefatigable labours in the 
new field of researgh eminently equality him for the 
s 


i o 
serious task he has undertaken. 


As explained in the publishers’ announcement, stereo- @ 
chemistry has extendtd with such rapidity in recent ə 


ytars, and the nuferous theoretical and experiment’! 
researches in this department are dispersed throughout so 
many different ‘periodicals and pamphlets, that 1¢ is not 
easy for anyone yho has not closely followed the subject 
from the outset, to obtain a general view pf the develop- 
ment and present stand-point of the science. The object 
ofthe work before us is to remove this difficulty, and to 
attract more adherents to the new study, The book is 
further intended%o exhibit the present position of all the 
problems which have been touched by stereocherffistry, 
and to furnish a brief record of all the compounds which 
have any relation to optical and geometrical isomerism, 
so that it may serve as a convenient and reliable work 
of reference to the investigator. ‘ 

The first volume of the treatise, extending to about 
450 closely printed pages, comprises a general part, 
entitled “Die historische Entwickelung der Principien 
der Stereochemie,” and the first subdivision of a special 
part, dealing with the relations of stereochemical theory 
to the phenomena of optical activity in organic com- 
pounds. The second volume, which is to-appear shortly, 
will contain the remaining two subdivisions of the special 
part, which are’ to treat respectively of geometrigal 
isomerism, and of the influence of intra-molecular space 
relations on chemical reactions. 

The book has two distinct aims, which it is not easy 
to combine. As a work of reference the “ H&ndbuch,” we 
believe, fulfils all its claims, and will supply’a much-felt 
want. The matter throughout is well up to date, the 
references to` literature are copious, and the systematic 
account of all the known optically active organic com- 
pounds, which occupies more than half the volue, is 
the only complete collection of the kind we have at the 
present time. The organic chemist wall understand the 
force of the commendation when we describe the book, 
from this point of view, as a stereochemicah Beilstein, 


which will be indispensable in every: laboratory where , 


stereochemical research is being conducted. With re- 
spect, however, to the other purpose of the book, that of 
presenting a general picture of the development and 
present position of the science, the result is less satis- 
factory. The general part, which, judging from its title, 
was ritten with this end more particularly in view, is 
somewhat disappointing. The history of stereochemistry 
is an extremely fascinating subject ; it contains all the 
elements of a good sensational scientific story, mys- 
terious facts, wild speculations, ingenious hypotheses, 
beautifully verified predictions ; but the subject as here 
presented is, to our mind, rather dry. The title of the 
chapter indicates that the development of the principles 
of stereochemistry. is t@°be brought prominently into 


view ; but we shall be surprised if the student, unless he œ 


is already pretty familiar withthe literature of thg sub- = 


ject, does not rise from its perusal, so bewildered in a 
maze of subtle speculation and conffigting hypothesis, as 


to conclude that stereochemistry has really mo principles ° 


to develop. The introduction into a work of this kind of 


‘the speculation and hypothesis, to whith stereochemical® 
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discovery has given swch a wonderful impulse, is of course 
not only justifiable, byt highly necessary at the present 
stage. It is not to this, nor to’ the matter of the book gene- 
srally, which indeed is admirably selected, that we venture 
eto take objection, but rather to themethod of treatmeng. 


The method adopted in the general part is not calculateé 
in Our opinion to present a history of the development of 


the subgect in a striking and lucid manner. The chapter 
really consists of a series of abstracts of memoirs, 
ranging over the whole field of stereochemistry, placed in 


chronological order of publication, to which the author 
seldom adds expository or critical remarks. The paucigy 


of experimental facts in illustration of the theories 


described, adds still further to the unattractiveness of 
The author, it is true, expressly states in 
the preface that details have been intentionally omitted, 


the pié@ture. 


but the unavoidable result ®ethat the abstracts are in 


many cases so bald as to be shorn ofmuch of their interest, 
and the often repeated reference to the special gart for 


application of the theories described becomes tantalising. 


Stereochemistry has already in the short period of its 


existence pushed its way in so many different directions, 
that to present an effective picture of its growth, it would 


be necessary to trace its development along a number of 
-The opening chapter of 


more or less independent lines. 
the special part, we ought to state, supplies this want to 
a great extent with respect to optical isomerism, and 


similar sketches will, no doubt, be given in the other 


subdivisions. 

The idea that the relative position of atoms in space 
within the molecule, must be an important factor in de- 
termifiing the properties of compounds, was, no doubt, 
present to the minds of many of the founders of the 
atomic theory, and it is interesting to learn from a 
correspondent in these columns (vol. xlix. p. 173) that 
Wollaston had a very clear conception of this fact. The 
history of stereochemistry, however, begins with Pasteur, 
and we are glad to see“hat the importance of his ex- 
‘perimental djscoveries and far-seeing predictions receive 
ample recognition. A portrait of the veteran chemist is 
placed opposite the title-page, with that of his younger 
colleagues, Van’t Hoff and Le Bel. ) 

"Asis generally known, these two distinguished chemists 
arrived at their fruitful theory of the asymmetric carbon 
atom by two entirely different paths, and their positions 
with respect to it are by no means identical ; indeed, Le 
Bel has entered a protest on several occasions against 
his views being confounded with those of Van’t Hoff. 
The disadvantage of the chronological method, to Which 
we have alluded, is very apparent here, fot to form any 
adequate idea of Le Bel’s present stand-point, the reader 
has tò huat up thé summaries of various papers which 
are scattered throughout the general and special parts. 
The views held by Le Bel are particularly interesting, as 
they lead him to sundry fndamental conclusions, which 
must seem very heretical to thosg who have adopted the 


. e doctrine of Van’t Hoff without qualfication into their 


chemical ereed. Thus he has recently concluded that 
even ‘a mélecule of the type CR, toes not necessarily 
possess a configuratton which can be symbolised by a 
e regular tetrahedron, and that the usually accepted argu- 
* ment for the syrfimetrical distribution of the four hydrogen 
“atoms in the molegule of marsh gas, based on the exist- 
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ence of gonly qpe monoderivative, ie ansoufide "Shan 
expeyimental ground of his conclusio® is the more interest 
ing, as it furnishes one of the few instances in which the 
obvious property of the crystalline forn? of a compound 
has been used for the purpose of determining its mole- 
cular confmuration. He finds in fact, contrary to 
Wislicenus’ prediction with respect to compounds of 
the type indicated, that,carbon tetrabromide does not 
crystallise in the regular system. Again, Le Bel’s views 
do not exclude the possibility of optical isomerism in 
unsaturated bodies, and he finds indeed that solutions of 
citraconic acid become strongly active when mould ig 
grown in them; should this discovery prove to be due 
to the production of an active isomeride of this acid, the 
discovery would revolutionise an important branch of 
stereochemical theory. Such cofisiderations remind us 
that the prevailing stereochemical theories, fruitful as 
they have been, pre nevertheless only a first approxi- 
matign to the truth, and will have to undergo important 
modifications with the progress of discovery. 

The reader of Dr. Bisghoff’s book will find abundant 
food for reflection in the numerous monographs, of which 
very good abstracts are given. Many of them, dealing. 
with such fundamental subjects as the mature of chemical 
affinity, valency, the significance of double®and treble 
linkage, the influence of the form and motion of atoms on 
chemical action, are highly interesting and suggestive ; 
some of these papers will be already familiar to the 
readers of the Sevichte and Annalen, but others 
which have been published in separate form are not 
readily accessible to the English chemist. The peSusal 
of the opening chapter will convince the reader ‘that 
stereochemical conceptions are already initiating .a 
searching revision of the very foundations of the chemical 
edifice, and that they are destinad in the near future to 
play an important, perhaps a predominant, part in the 
progress of chemical theory. 

« We may add that the book is abundantly illustrated 
with geometrical figures, and that a detailed index is 
promised with the second volume. 

We have obsefved the following misprints : ees sa 
metrischen ” instead of “ unsymmetrischen” in the last 


paragraph, p. 24; “+” instead of “x,” p. 97; “ Nach- 
wirkung” instead of “ Nahewirkung,” p. 121. 
e T. P. 
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MARINE BOILERS. : ' 


Marine Boiler Management and Construction. By 


C. E. Stromeyer. (London : Longmans, 1893.) 


pee difficulties attending the economic management 
of marine boilers have engaged the serious atten- 
tion of engineers for many years, and Me. Stromeyer’s 
book will be welcomed as by far the most valuable 
addition which has been recently made to the subject. 
The author treats in detail the generally accepted 
plans for the construction and methods of management 
of marine steam generators, and discusses, gnore or less 
fully, he causes of corrosion and other sources of wear 
and tear in boilers. Fuels and the conditions of heat 
transmission*through plates are treated at leagth, whilst 
in the latter portion of the boak, ssrength of materials 
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e 
and design are 


: e, . ® 
and details of ®oiler construction 


discussed. ò 
It is a mattef for regret that from so good a book a 
i $ ; 
certain number of errors could not have been elfminated. 
Thus, in speaking of the pitting of boiler eẹplates below 
the surface of the water, the author states that in con- 
tact with the heated portionpof the plate, the water gives 
up its dissolved air in contact with the surface of the 
metal, and that the bubbles there remain until large 
enough to rise, and he considers that during this period 
of rest the “nascent” oxygen which they contain will 
attack the igon. The idea that oxygen driven out of 
“elution by the action of heat possesses the powers 
attributed to the nascent condition, will come as a sur- 
prise to his chemical teaders. And again, on p. 61 it is 
stated that in the lungs the process of slow combustion 
is continually proceeding. In an age f specialism it is 
unlikely, and perhaps undesirable, that an author ghould 
speak with equal authority as engineer and physiologist. 
Reference to any modern textgbook of physiology would 
have made clear the fact that diverse as may be the 
opinions as to the actual field of oxidation, the author 
appears solitary im selecting the lungs as the sphere of 
action. 

The collection of formule put forward by various 
authorities for calculation of the calorific value of fuel 
from its chemical composition is very complete, but the 
author might have insisted more strongly than he has 
upon the errors inseparable from any such calculated 
heaf values, which are due to our present ignorance of 
the molecular groupings in coal, and the thermal changes 
attending its formation. 

An amazing confusion of idea is exhibited in the state- 
ment made on p. 69, “¢hat gun-cotton ignites so readily 
that it could not be used for ammunition until it was dis- 
covered that the admixture of camplior or nitroglycerine 
raised this temperature.” In the table of temperatures 
of ignition, on the same page, the igifition point of coal is 
given at 600° F. ; this, on the evidence of recent experi- 
ments, is too low. T 

In’ the valuable chapter on heat transmission, no men- 
tion is made of one of the chief sources of loss in the 
passage of heat from the furnace to the water, namely, 

‘that the burning furnace gases are extinguished by cony 
tact with the comparatively cold surface of the plates, 
with the result that the flame never comes in contact with 
the metal, a layer of unburnt gas of yery low conductivity 
existing between flame and plate ; and this not only im- 
pedes the passage of heat to the water, but the gas 
creeping along the surface of the metal often escapes 
combustion, both in the furnace, combustion chambers, 
and tubes. 

Coming to the engineering portion of the book, there 
is much which will excite comment from practical men. 
In the basic Bessemer ‘steel process using ghosphoric 
pig-iron, the purity of the blown metal is usually judged 
by the bath sample “fracture,” which is quite as easy to 
gauge as a,sample from the open-hearth working, and 
the procedure given in paragraph 6, p. 101, is et vari- 
ance with every-day practice. Again, in describing the 
acid Siemens-Martin process, on p. 103, the author speaks 
of adding 25 per gent..scrap-iron, the ordinary practice 
being to charge steel scrap with the pig-iron before melt- 
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ing. In fact, scrap-iron could ngt be usedsin any duan- 


tity in this process, on astou% of the phosphoruseand ¢ 


sulphur often contained init; and it is the custom iĝ 
ost works to pick out all tke iron found amongst the 
esteel scrap for us¢in the Siemens-Martin furnace. e 

On p. 107 there is an excellent paragraph onecold 
bending, which contains valuable suggestions % but the 
remark that the bending of samples after annealing is 
valueless, may be objected to. The obvious reason of 
doing so is to bring the sample to the same condition as 
the finished article, and it is a common practice to specify 
that flange plates, or plates which have to be worked in 
any way, Shallebe annealed asa final process to bring 
them to a uniform condition ; they may have beee rolled 
at various temperatures, in which case the tensile and 
elongation tests would vaey considerably. Nor will Mr. 
Stromeyer’s remark upon drift tests meet with the 
general approbation of railway engineers. Surely, also, 
the first paragraph on p. 122, when considered in con- 
junction with the remarks on annealing made on p. 107, 
are of a contradictory nature? e . 

The opinions expressed in the first paragraph of p. 156 
are not justified by results of recent experiments, and the 
percentage of failures on the weld is not nearl? so high 
as one would be led to expect from the experimental 
figures given on p. 157. 

The tools described as being in use in boiler shops, on 
p. 182, are of an old-fashioned type, for special machines 
with three or more spindles capable of drilling up to 
120 tube holes per day of nine hours, without any pre- 
paration of the plates, such as punching ow drilling small 
holes, have been in use in most shops for ae considerable 
period. The statement made on p. 237, that fitting a 
sufficient number of stay tubes will overcome the trouble 
consequent upon forced draught, is open to criticism, as 
it is not borne out by facts, and has indeed been the 
cause of considerable trouble im boilers. 

It would have been better on the, whole, considering 
the large number of books which now exist on design, to 
have curtailed the space devoted to this branch of the 
subject, which, although no doubt useful to the young 
draughtsman, might with advantage have been omitted’ 
from Mr. Stromeyer’s book. 

These are minor and technical criticisms of an excel- 


lent work, exhibiting signs ef much industry in com- ° 
The author is to be especially commended for e 


pilation. 
his habit of reference on all occasions to the source of 


infdmation. 





OUR BOOK SHELF. * ° 


Chapters on Electricity. By Samuel Sheldon, Ph.D. 
(New York: Charles Coflins, and the Baker and 
Taylor ‘Co.) i 


IN the preface the autledr states that “these chapters on 


electricity, prepaid for and included in the fourth revised « 


edition of Olmsted’s ‘College Philosophy, are Here 


offered in a separate volume®’ The chapters deal if much® 


the usual way with the stock work commonly found in 
elementary text-books on magnetism and electricity. The 


writing, however, appears to have been carefully done ;® 


the general stylg is clear and conoise,*but a little more 
explanation would, inmany cases, havg ‘added to the clear 
ness and, in a few cases, to the accugacy of the work, 
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In cennectiog with CSulomb’s law, the statement that 
F = Q/r* (Art. 581) is“ gtricély true*only when the two 

odies are in a vacuum,” requires a little more elucidation 
han the author gives. Similarly the explanation of 
polarisation, the definitioneof specifie resistance (in terme 


of the metre and square millimetre),ethe statement ofe 


Ohms law, and the laws of thermo-electric phenomena 
require more detailed and accurate treatment. 

The paragraphs on recent work, such as Hertz’s ex- 
periments, theories of magnetism and @lecwolysis, and 
modern theories of the ether, are far too meagre to be 
of any service; they give no information even to the 
student who is able to read between the lines. ` à 

Apart from these points, the book appears to present a 
fairly reliable exposition of the elements of the subject, 
which may justify its issue as a separate Volume. 


Meteorology. By H. N. Dickson, F.R.S.E. (London; 
Methuen and Co., 1893.) e, 


IN this little book the author has aNempted ‘to lay down 
‘a certain amount of ‘permanent way’ specially adapted 
to practical purposes, but at the same time leadfhg to- 
wards the more theoretical grounds of modern research.” 
The fundamental facts and principles stated in the 
earlier chapters furnish the inquirer with much of 
the necessary stock-in-trade of information culled from 
other branches of science; as, for example, the behaviour 
of gaseseunder varying: conditions of temperature and 
pressure. Cyclones: and anticyclones receive some- 
what detailed consideration, ‘but the ‘account is very 
intelligible, and the mathematical-expressions are of the 
simplest charactet.. Theé présent-position of. meteorology 
in fegard to .weather-forecasting: is very.clearly and im- 
partially stated. In the chapter on instruments the 
author leaves a little to'be desired in the shape of illus- 
trations and descriptions,’especially as -he-aims at pro- 
ducing a praétical -tredtise: An -excellent’ account of 
cloud classification is giveg. .The relation of meteorology 
to agriculture is a subject of.great practical. importance, 
and this is carefully discussed in the final chapter. 

The author has availed himself of all the most recent 
sources of information, both British and foreign, and the 
referentes to original‘ papers form'a-valuable feature of 
the book. To all who detire to: carry their meteorological 
Sbservations beyond the mere hobby stage, we heartily 
commend this little book. 


"LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended forrthis or any other part of NATURE. 
No notice is taken of anonymous communications. | 


Great Auk’s Egg, 


„P 
IMAGINATION has long had a large share in the accounts 
given of the Gare-fowl or Great Auk, notwithstanding the efforts 
of those who have tried to set forth nothing but the truth on 
the sulgect, yet I do not call to mind meeting with so ‘‘ many 
inventions ” regarding it as have appeared in the newspapers 


„within the last week, on the oécasion of the recent sale of g 


specimen of the egg of that bird. I should occupy too much 
space wêre I to dwell uponethem ; but I would ask for the 
admission of a few lines in which to state what is known exactly 
of the origin of that specimen, wiigh I well remember in the 
collection of the late Mr. VYarrell. He fold me, as he told 
otHers of hig friends, that he bought it in Paris; and, to the best 
of my @elief, net many years a@er the peace of 1815. Ina little 
curiosity-shop of mean appearance, he saw a number of eggs 
hanging on a string ; he recognised one of them as an egg of 


o Alca impennig, and asking their price was told that they were 


e 
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one franc apiece, except the large one, which from its size was 
worth two francs, „He paid the money anẹ walked away with 
the egg in his hat. &hat is the whole story on which so im- 


e e 
posing an edifice has been built, and the @nly ‘‘ variant ” of it 
deservifig of consideration is to the effect that the price of the 
big egg was five instead ef two francs, I may add that thes. 
simple story was published by the late qvner of the egg, the 
Baron Lofiis d’ Hamonville, in the Buletin of the French Zoo- 
logical Society for J891 (tome xvi. p. 34). 
i e ALFRED NEWTON. 
Magdalene College, Cambridge, February 24. 
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Frost-Cracks and * Fossils.” 


SEVERAL letters appeared ia NATURE last winter describing 
some of the more interesting plant-like forms due to frost acting 
on various surfaces, and both Prof, Meldola and myself drewe 
attention to the possible deceptions which might arise from a 
preservation of such patterns as fossils, I yesterday met withe 
a Striking case illustrating this. It was at Cullercoats, on the 
Northumberland coast. There had been a slight frost the night 
before, and the surface of a talus of senfi-liquid mud atthe foot 
of a low cliff of boulder clay (actually on the line of the great 
Fault known as the ‘‘ Ninety-Fathom Dyke”) was found to be 
indented with cracls about 7 to $an inch deep and 3 of an 
inch iw breadth. These cracks were disposed in beautifully 
branched patterns bearing a surprising resemblance, in out- 
line, to some of the more subdivided sea-weed fronds. A sandy 
beach lay closesby, and a hig@wind was blowing the sand on to 
the mud. It was obvious that the sand would soon fiM in the 
frost-cracks under these conditions. The cracks would thus be 
preserved, and if at any future time the mud@surface be again ex- 
posed it will be found covered with sand (or, after i@duration of 
the mud and pressure of overlying material, sandstone) casts of 
what it would be very difficult to believe were not vegetable: 
organisms in an unusually perfect state of preservation. 

Newcastle-on-Tyne, February 25. G. A. LEBOUR. 
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The Origin of Lake Basins. 


I WISH to draw the attention of your correspondents, M& ggs. 
Aitken and Tarr, to p. 94 of the Geological Magazine, vob iv.. 
1876, in regard to the manner in which, in all. probability, the 
greater number of the lakes in British North America were 
iormed. There are, however, doubtless many other causes by 
which lake basins have been formed, „ The object of my notice 
was simply to point out that the ice need not be supposed to have 
exerted any extraordinary or abnormal influence in scooping out 
rock basins which havé subsequently become lakes. 

Ottawa, February 16. ALFRED R. C. SELWYN. 
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Note on the Habits of a Jamaican Spider. e 


OBSERVING in yotfr issue of January 11, p. 253, an interesting. 
note on the Nephila madagascariensis, L am prompted to send: 
you some unpublished observations on the Jamaican species, 
N. clavipes. They are from the MSS. of the late Mr. William 
Jones (concerning whom see Journ. Lust. Jamaica, 1893, p. 301)» 


gud date from over fifty years ago. Thejrecord begins: ‘‘dre@nea:: 


clavipes, or the great yellowish wood-spider. I fancy Sir Hans 
Sloane must have been misinformed when Ise states that this. 
spider’s web will not only stop small birds but even pigeons. I 
will venture to assert that its strength would not even endure the 
struggling of the smallest humming-bird.” But below is an- 
other entry: “ Dec. 25, 1839. I wronged the accuracy of Sir 
H. Sloane’s statement; a little boy returning from an errand 
brought me a little black and yellow bird that he found entangled 
in a web of 4. claviges.”” After this he adds a more general. 
statement concerning the spider: “St. Thos. ye East, on bushes 
and outhouses, -I found in the old cooper’s shop at Slamans. 
Valley Est. in Portland, many hundreds of tifese, some of a 
monstrous size. These spiders weave an almost large (sic). 
spiral web, yellow and strong, like silk, glutinous or viscid, 
and well adapted for arresting the flight of large insects. I 
have frequently seen some of their lines two or three yards long, 
Butterflies appear their favourite food. They form an oblong. 
oval cocoon of a white substance like soft chamois leather, out- 
side composed of little round-shaped compartments ; the cocoon 
is covered over with a mgsh of strong yellow thread or silk,” 
Finally he gives a technical description of the spsder, which need, 
not be quoted. The spider’s size is said to be I togI% inchgs in 
length, with the fore-legs 2% inches long, the second pair 2 inches, 
the third pair 1 inch, and the fourth pair 2 inches. ` 


MARGE I, 1894] a 


————— 
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Thus it appears thate. clavipes is not altogether unw rthy of 
comparison with the great Madagascar species in regard @o its 
web. It is one of the very commonestspiders of Jamaica, as I 
have myself observed, apd has a wide distribution in the neo- 
tropical region. T. D. A. COCKERELL, 
Las Cruces, New Mexico, U.S.A., February 8. | 
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The Cloudy Condefsation of Steam. 


WITH reference to Prof. Barus’s letter (p. 363), I have never 
suggested that condensation nudei in smoke, &c. would 
‘remain distinct indefinitely,” but that, if there were no chemical 
action, they would hardly disappeam in the course of a few 
seconds. ° 

There is no nfention in my lecture of ‘ dissociated particles,” 
omef the dissociation of platinum at red heat. What I said was 
that electrical discharges and incandescent substances probably 
caused dissociation of oxygen and nitrogen in the surrounding 
air (ante, p. 214). SHELFORD BIDWELL, 

February 22. 





Astronomy in Poetry.® 


WITH reference to the note in the Astronomical Colurfn of 
NATURE, No, 1226 (p. 372), itis worth remark that the nebular 
theory of the universe is briefly gnd accurately set forth by 
Tennyson thus— 

“This world was once a fluid haze of light, 
Till toward the centre set the starry tides 


And eddief into suns, that whirling cast 
The Planets.” , 


A. little knowledge of astronomy would have led Coleridge’s 
Ancient Mariner to know that he could never have seen 


[The Princess] 


“The horned moon, with one bright star within the nether tip.” 


Tennyson is always accurate in his descriptions of natural 
phenomena, EDWARD GEOGHEGAN, 
Barsea, February 19. 
® 





A Plausible Paradox in Chances. 


WITH reference to the paradox in chances mentioned by Mr. 
Francis Galton in NATURE of February 15 last, I think 
n following remarks will show very simply where the fallacy 
ies, 

If I assert that at least two out of three ‘coins must turn up 
alike, I am saying what is evidently true ; but if I go on to say 
that it is an even chance evhether a third coin is head or tail, I 
am assuming that only two coins have been*tossed, and that the 
fate of the third is still uncertain ; but this is directly counter to 
my first assertion, which requires the tossingeof three coins. 

If this method of reasoning is to be used at all, I must say 
first that the chance of two coins turning up alike on being 
tossed is 4, and then that the chance of a third coin being the 
same as the other two is also 4, and that therefore the required 
chance of all three being alike is} x 4 or 4. 

LEWIS R. SHORTER. 
a 


THE PLANET VENUS. 


ROM time immemorial the planet Venus has 
attracted the attention of mankind. Before the days 
when the “optic tube” began to be turned towards her 
disc, Venus, we might say, was still in myth, and she was 
hailed as Hesperus and Phosphorus, according as she 
was an evening or a morning star, the fact that the 
same object was in question being then unknown. 
Shining as she does at times with a brilliancy surpass- 
ing any other body except the moon, it is only natural 
that she should have been so often sung about by poets 
in all lands, liking her unto 
e the fair star 


That gems the glittering coronet of morn.” e 


And she is highly honoured by Hofer, in that she is the 
only planet tp which he refers: 


“Eomepos os KAA Tos gy odpave torara: dornhp. 
Hesperus quæ pulcherrima in ccelo posita est stella. 
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To Galileo belongs the honour of first haying Viewed 
the planet through a telescope, bet it is cufious to re- 
mark the lapse of time that he alfowed to pass before he 
made his first observation. The discovery that Venus 
exhibited phases didenot takegplace until the end of 


September 1610, though Galileo first observed the satel- “ 


lites of Jupiter on January 7 of that year. . 
That Galileo should veil this important discovery of 
the phases of Venus under a Latin anagram, does seem 
at first rather,strgnge, but when one considers the vast 
importance of the discovery in that it supplied a simple 
proof of the planet’s revolution round thë sun, one can 
understand that he would first desire to be quite certain 


_of*his facts before giving the key to the anagram. 


An historical fact of interest with reference to Father 
Castelli may be fhentioned here. In Venturi’s collection 
there is a letter from Father Castelli to the celebrated 
Florentian astronomer, dated November 5, 1610, in which 
he asks Galileo whether Yenus and Mars show phases. 
Galileo evidently did npt wish to give a direct answer, so 
evaded the question by saying that, although he was en- 
gaged im various investigations, he was better in bed 
than out in the open air in consequence of great in- 
firmity. It was not until December 30, 1610, that he 
informed Castelli of his recognition of the cugps. 





Fic. 1.—February 26, 1878 (Trouvelot). 


With an ever-increasing number of telescopes at the dis- 
posal of astronomers, it is not astonishing that facts con- 
cerning surface markings, form, period of rotation, &c. 
should be rapidly forthcoming, and the sum total of what 
we now know about the planet has been gained at the 
expense of much labour and patience at the eye-piece 
end of the telescope. 

Diging the past three months Venus has been a 
striking object in the south-western and western region 
of the sky, being in a position more than usually favour- 
able for observation. Towards the end of November 
last her great southern declination began to, dec@ease, 
while the planet became brighter and brighter, passing 
her greatest elongation east on December 6. On 
January 11 she attained her maximum brilliangy, the: 
crescent form gradually increasing until on February 15, 
that is, at inferior conjypetion, it was totally invisible. 
Gradually the cresaent will become Visible again, but in 
the inverse order, and we shall have another maximum an 
March 22, superior qonjunctiam occurring on November 
30. Thus we know that Venus is now lost in*the sun’s- 
rays, and is, in consequence, invisibl€ to us as an evening 
star for some time to come. Theaccompanyjpg iliustra- 
tion (Fig. 1) gives a drawing of the planeteas recorded by 

' a 
1“ Hee immatura a me jam frustra leguntur,” or with the letters properly- 


arranged--‘‘ Cynthia figuras æmulatur Mater Amorim.” 
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TYouvelot ik 1878, at atime when only avery fine crescent 


was visible. (The bulging ae the sofith-south-east portion 
of the crescent was observed, and is not a defect in the 
drawing.) 

Of all the planets, Vênus approaches us the nearest, 
her minimum distance amounting sometimes to approxé- 
mately five million miles, that is, about five times nearer 
than when she is furthest from us. Unfortunately, at these 
times her illuminated disc is turned away from us, and all 
we can do is to direct our attention to the small crescent 
that’ remains ebefore inferior conjunction is reached. 
This accounts for the uncertain knowledge that we 
possess with regard both to surface markings and the 
period of rotation. 
point among astronomers, and it is inferesting to note 
the historical sequence in which these investigations 
have been made. The first spots on the planet’s disc 
were noted by Dominique Cassini in October and June 
of the years 1666 and 1667 Pespectively, and from them 
he deduced a period of 23h. 210® Bianchini, about 60 
years afterwards (1726-27), came*to quite a different 
result, substituting 24 days 8 hours for that 8Sbtained 
above. Jacques Cassini, discussing his father’s observa- 
tions and those made by Bianchini, concluded that a 
period of 23h. 20m. satisfied both the old and new 
observations, but that -Bianchini’s value would not agree 





Frc, 2,—Details of snow-caps January 19, 1878 (Trouvelot), 


with that of his father. This value seems for some time 
to have been accepted, and Schroeter’s (1798-1799) and 
De Vico’s (1840-42) observations practically confirmed 


it. Fig. 2 gives a view of the planet as seen on Januarye 


19, 1878, and shows the. details in the polar spots some- 
times available for “ period of rotation” determinations. 
Thus matters stood till that keen-eyed observer 
Schiaparelli took the field. After a most careful study, 
extending over many years, in which some single obser- 
vations were made extending over eight consecutive 
hours, he was led to make the statement that the rotation 
of th® planet is exceedingly slow, and probably takes place 
in a period of 224 days 7 hours, the duration of the revo- 
lution of Venus about the sun. At Nice, M. Perostin 
has ceme to a similar viéw, expressing his opinion in the 
following words : “ Ne différe pas de la durée de la revo- 
lution sidérale soit 225 jous environ, de plus de 30 
jours.” These two Observers, especially the former, thus 
wpset our whole belief in a short duration of the period, 
butwe arg still again brought to consider the question from 
observations emanating from another source. We referto 
those made by Rrbf. Trouvelot (see NATURE, vol. xlvi, 
p. 470), whose opinion is of great weight. The im- 
portance of hfs work lies in the fact that it was carried 
on at the meg tas as that of Schiaparelli “souvent 
dans la même jfurnée, sous un ciel également propice et 
NO. 1270, VOL. 49] 5 
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précisément sur la même point dæ la planète.” The 
value ultimately deduced was 23h. 49m. 28s., which 
again brings us back @ a short period. In referring to 
Schiaparelli’s observations he sayse “La cause probable 
de l'erreur de M. Schiaparelli semble résulter de ce fait que 
les taches & et, qui ont servi de base à ses conclusions, 
faisaient partie de la tache polairé méridionale qui, étant 
située centralement sur laxe de «otation de la planète, 
semble rester stationnfire, comme cela se voit sur la 


February 5, 2h. February 5, 5h. 43m. 

e Fic. 3. 
, e 
tache polaire de Mars, quand elle se trouve réduite 4 de 
faiblés dimensions.” He also refers to the general features 
visible on the planet’s siftface as indications of a rapid 
rotation, especially that of the rapid deformatichs of the 
terminator and hours. 

Thus we are left with the choice @f two periods, one 
long and consisting of 224 days, the other short, of 24 
hours nearly. We leave our readers to adopt that 
which they think best, the balance of favour falling, in our 
opinion, slightly towards the 24-hour side of the scale. 
But just as Schiaparelli’s observation of the doubling 
of the canals of Mars was finally observed and universally 
accepted, so perhaps time may prove his case as regards 
this period of rotation. * 

Some of the most recent work on the planet Venus 
relates to the measurement of her diameter. Among a few 
of the reduced measures the following may be given :— 
Hartwig, with the Breslau heliometer, from forty-three 
observations obtained a diameter of 17767. The same 
observer, from a reduction of the Oxford observations, 
and also from Kaiser’s observations with Airy’s double- 
image micrometer, obtained 177582 and 17”409 from 

e 





Fria, 4.-~-Showing irregularity of terminator November 23, 1877 (Trouvelot). 


thirty-three and thirty-four observations respectively. 
Auwers from the transit of Venus measures deduced the 
value 16” 801, while Ambronn 1, from thirty-four observa- 
tions, measured the diameter as 17"°7I1I. 

Among other interesting points to which we might 
refer, are the planet’s visibility in full daylight, the snow- 
caps, the secondary light, the planet’s form, &c. Bach of 

+ kd 


1 See Astr, Nachr. No. 3204, p. 190. 
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these have raiSed aehost of question®at varus times, . 
which even yet are not fully answered. The twestion 
aş to the form of the planet itgelf is also one full of 
interest, and obServers, from Beer and Madler down to 
Trouvelot, have made numerous drawings of theddifferent 
appearances. Observations have shown that the surface, 
or whatever it is that we look at, is by ‘no ‘means level, 
but extremely uneven or irregular. Such irregularities 
can be best detected natuwaYy at the terminator and 
limb. Fig. 1 indicates a bulging at the limb, while 
Fig. 3 shows a similar phenomenon at the terminator at 
two different times—Februaty 5, 2h. and 5h. 43m, 
(Perhaps this is one of the bgst er of a “short 
uration ” period for rotation). 

Fig. 4, which we also owe to Prof. Trouvelot, shows 
Yemore decided case of irregularity, and on perhaps a 
much larger scale. 

Much remains, however, to be done before we are on 
anything like a footing with this planet as we are with 
Mars. With this latter we can observe directly the land 
and water markings, time to a second the period of rota- 
tion, observe local storms, and many other detailse; but 
with the former the case is different. Here the planet 
is for the most part lost in the rays of the sun, or at other 
times not very easy for observation. 

That’Venus has an atmosphere is a fact which has long 
been known, and that this is denser than the earth’s enve- 
lope is also yery pfdbable. The part this atmosphere plays 
in the determination of the period of rotation seems to be 
of great importance, and it is rather a question of whether 
we have been observing real rigid markings on the planet 
itself, or only what has been described as “a shell of 
clouds, the appearances interpreted to signify the exist- 
ence of lofty mountains, snow-caps, vast chasms, and 
crater-like depressions, are really nothing but the varying 
sacl he of cloud scenery.” 

ichever the case may be, future observation has 
still to show ; but it seems that with the rapid advance 
now taking place in large instrument-making, such 
a question as this could be settled, given a few 
fine evenings or morntngs near a favourable time of 
observation, a clear and still air, and a large aperture. 
Such occasions, perhaps, may be rare, but the point at 
issue is important, and should be settled as soon as 
possible. A W. J. L. + 
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NOTES. . 


ALL the arrangements have now been made for the eleventh 
International Medical Congress, shortly to be held in Rome. 
The inauguration of the congress will take place on March 29, 
in the presence of the King of Italy. On the following day 
will commence the work of the scientific sections, which will 
be continued till April 5. 


A CONGRESS of chemistry and pharmacy will be held in 
Naples at the beginning of next September. The congress will 
be divided into two sections—the one scientific, the other 
professional. 


_ M. Euckne CATALAN, a member of the Sciences Mathema- 
tiques section of the Paris Academy of Sciences, died at Liège 
on February 14. 


ON March 18, Prof. J. Bertrand, the popular perpetual Secre- 
tary of the Paris Academy of Sciences, will have spent fifty 
years in expounding science. In order to celebrate this jubilee 
in a fitting mæhner, a committee has been formed, consisting 
chiefly of his old students at the École > Polytechnique, the Sor- 
bonne, the Collee de France, and the ‘University, and a circular 
has been issu€d asking for subscriptions towards a commemora- 
tive medal which it is mropesed to have struck for the occasion. 
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The committee appeal not only to theeeminent professor's old 
pupils, but also to hisgcolleagues ang friends wlro desire to do: 
him honour. Among the members ®,f the committee are Profs. 
Cornu, Marcel Deprez, Jordan, Maurice Lévy, Mascart, Mer- 
çadier, Picard, Poincaré, and M. Ẹisserand, the Director of the, 
@aris Observatory. eSubscriptions may be sent to any of these 


r 


names, or to M. le Trésorier, de l'Ecole Polytechnique, 21eRue ° 


Descartes, Paris. ° 


AN offer mgde py Miss Marian Brockhurst, to build a museum 
in the public park of Macclesfield, and endow it with 4100 a 
year, has been accepted by the park committee. 


*AMONG the bequests of the late Mr. Thomas Avery, of Bir- 
mingham, is the sum of £2000 to the Midland Institute, and 
£1000 to Mansfidid College, Oxford. 


e 

THE Malte-Brun gold medal of the Paris Geographical Society 

is to be awarded to M. A., Delebecque, for his researches on 

the French lakes, of mog of which he has constructed detailed 
i ae maps, è 


WE learn from the Chemist and Druggist that the centenary 
of the birth of Friedlieb Ferdinand Runge, whose name is con- 
nected with the discovery of aniline, carbolic asid, and the 
paraffines of coa)-tar, was celebrated at Oranienburg, near Berlin, 
on February 6, by the unveiling of a memorial tablet in the wall 
of the present Royal Seminary, which occupies the plage where 
Runge’s laboratory formerly stood, 


THE Council.of the Society of Arts attended at Marlborough 
House on Friday, when the Prince of Wales, President of the 
Society, presented to Sir John Bennet Lawes the Albert medal, 
and a like medal to Sir J. Henry Gilbert, awarded to them in 1893 
‘t for their joint services to scientific agriculture, and notably for 
the researches which, throughout a period of fifty gears, 
have been carried on by them at the Experimental Farm, 
Rothamsted.” 


Welearn that the collection of fossil plants, got together by Mr, 
James M‘Murtrie, of Radstock, has passed away from the county 
where it was chiefly collected to the Natural History Museum 
at South Kensington, where it has sound a permanent home. 


The Somerset coal measures generally, and especially the Rad- * 


stock seams, have long been known for the richness and variety 
of their fossil flora, which is found in a state of preservation 
probably not equalled in any other coal-field in the Cougtry, and 


a residence of more than thirty years amidst such surroundings, « 


with the aid of many willing assistants, had enabled Mr. 
M‘Murtrie to accumulate one of the finest private collections in 
the country. The collection, consisting of more than 300 speci- 
mens, includes every variety of plaht life of the Carboniferous 
age, from the smallest variety of fern to the largest tree ferns, 


A WINE egg of the gare-fowl or Great Auk was put up for 
auction by Mr. Stevens, on Thursday, and, after a keen compe- 
tition, was purchased by Sir Vauncey H. Crewe for 300 guineas. 
The egg originally belonged to the late Mr. William Yprrell, 
and the facts relating to its purchase are stated by Prof. Newton 
im another column. In 1856 the late Mr. Frederick Bond 
purchased the specimen for twenty guineas. It remgined in 
this gentleman’s possession until 1895, when it was sold to Baron 
Louis d’Hamonville. Of toe sixty- eight true specimens of the 
Great Auk’s eggs kn8wn to be in existence, Great Britain is 
said to possess forty-eight; France, ten; Germagy, threé; 
Holland, two; Denmark, Portug&, and Switzerlandy one @ach ; 
and the United States, two. è 


+ 
THE origin of gold nuggets is a question aboutevhich much 
controversy has arisen. Dr. A. R. Selwyn long ago suggested 


that the nuggets grow in alluvial deposits bythe deposition of œ 
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* gold apon theissurface, Mis theory has been supported by other 
a geolggists and® chemists. © Prot, A. Livwersidge has recently 
pade a large number of experiments bearing upon this ques- 
fion, and his conclusion is that although large nuggets may be 
artificially produced, 
beech derived from gold-bearing rocks aml reefs, and have 
obtaifed their rounded and mammillated surface by attrition ; 
-also, any@mall addition of gold which they may have received 
from meteoric water has been quite immaterial. j (Roy. Soc. 
N.S. Wales, September 6, 1893.) Š 


WE have yeei the annual ‘report of the Geological 
Survey of Canada for 1890-91 (vol. v. new series): The 
volume consists of 1566 pages, bound in two parts, and con- 
taining thirteen separate reports, with maps end illustrations 

š descriptéve of the geology, mineralogy, and natural history of 
the various sections of the Dominion to which they relate. The 
region surveyed is so large, and œhe matters described are so 
numerous, that a bare: mention: of the Wesults would take up 
many columns of this paper. One of the points of interest that 


attracted our attention while glancing through the page@of the” 


report, relates to the discovery of a considerable deposit of in- 

e fusorial earth on the right bank of the Bras, just at its junction 

with the Montmorency River. The deposit is about fifteen feet 

thick, and occurs in sand containing boulders,,about forty. feet 

above thg river, and is overlaid by fifty feet of. the same mate- 

rial. 

grey, these tints being sometimes arranged: in different layers, 

and sometimes irregularly intermixed in spots and patches. 

e Another deposit of the same kind has been found on the east 

side of the north branch of the Ste. Anne’River.. This deposit 

is said to extend over an afea of half an acre in the river valley, 

-and in places is more than four feet in thickness. Dr. A, R. 

G.' Selwyn, thee Director of the Survey, has the thanks of all 

students of geology for the mass of material he has brought 

together in the report, and for the manner in which it is 
arranged and indexed. 


ANOTHER Arctic expedition is announced by Reuter’s agency 
as being prepared in the United States: by a journalist named 
Wollman, The proposed rwute is. by Spitzbergen, whence “a 
“dash is to be made for the pole,” and America regained by 
November of the current year. In this connection it is in- 
teresting to note that'an: expedition under the Norwegian 
Ekroll wgs Stated in the newspapers to have started in June, 
1893, from the north of Spitzbergen, but from private information 
‘we-understand that this expedition never set out. The experi- 
ment of an Arctic journey from this side would be well worth 
e making, if the expedition were pr operly equipped and adequately 

Organised, 


._,. se 


THE recent planimetric measurement of» France by the Geo- 
-graphical Department of the Army, gives as the total@area 
536,891 square kilometres, or 206,381 squame miles, which 

is 2000 square miles more than was formerly accepted as 
the arm of the country. The problem of the exact area of a 
country is one of the most difficult in geography, involving as it 
-does a survey of high accuracy and very laborious computation 
from large scale maps. The*datum is of extreme importance, 

as it enters into all questions of quantitative distribution ; in the 

z case in point, it reduces the averige density of population in 
e France at the census of 1891 from 187° 8° to 185°8:per square 
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AT Phe last meetin 
paper by Mr. Warington Smyth; on the Upper Mekong, was 
read in his bsence. The journey which was described was 
carried out for the *Siamese. Government, with the primary 
* object of investigatigg a reported deposit of iibies and sapphires 
e NO. 1290, VOL. 49], : 
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In colour the earth is partly yellowish and partly lead-. |. 
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opposite Chfing-kon@. Mr. Smyth left Bangkok in December, 
1892, aecénded:the Menam for some distance, and crossed the 
mountainous country inhagited by the kindly and hospitablg 
Laos eastward to the Mekong, which wasgeached near Chiang- ` 
kong. Across the river a series of low hills of crystalline roek 
gave origin toethes gem-bearing gravels carried down by the 
streams which flowed from them to fhe main river. These 
gravels were being actively workgl by thesBurmese, who tried to 
keep the place of occurrence of the gems secret. The survey 
finished, Mr. Smyth’s party came down the Mekong, five days’ 
journey amidst beautiful scenefy, to Luang Prabang, a large un- 
walled town -of teak housgs and-numerous picturesque, often 
ruinous, monasteries,* A French store established there seemed® 
to do little business, the people preferring theif home-woven 
cottons to' the product of European looms. i 


WE have received an excerpt paper wom the Beobachtungen 
der Meteorologischen Stationen tm Königreich Bayern for 1893, 
containing an account of two balloon. ascents, made at night- 
time; under the auspices of the-Munich Balloon Society. The 
ascents*were made for the purposeiokiinvestigating the conditions 
tof the atmosphere at a time when the disturbances arising from 
heated ground were not effective, and the observations have been 
discussed by Profs. L. Sohncke and Finsterwalder, who also took 
partin one pf the ascents, The instruments recorded automatic- 
rally, , electric. ight being employed both fot attending to them 
'and-for obtaining phatographic traces from some of the apparatus. 
The first ascent was made at I a.m. on July 2, 1893, from 
Munich, there being a barometric maximum at the time, and 
the second ascent was made on the 8th of the same month, 
under similar conditions. We can only ‘refer here to one, or 
two of the results of the first ascent. The most important 
feature in this case was the observation of a maximum ftensper- 
ature at a height of about tooo feet above the ground. Ata 
height of 400 feet the temperature was 63°°5, or 5°°4 higher 
than at the place of starting. Ina stratum of another 450 feet 
there was only.an unimportant rise of temperature, aftér which 
a rapid fall occurred, so that at a height of a little over 1000 feet 
the maximum temperature of 65°°8 was recorded, being 7°*7’ 
higher than at the place of starting. From this point the 
temperature steadily decreased, and at 2900 feet it had fallen to 
56°°3. The relative*humidity first decreased regularly with 
height from 85 to 49 per cent., and then from 1400 feet to the 
highest point attainefl (2900 feet), it steadily rose to 72 per cent. 


A VALUABLE contribution to the study of thunderstorms, by 
R. De C. Ward, appears in vol. xxxi. part ii. of the Aznals of 
the Harvard College Observatory, which.has just been published. 
@ ull details are given of all the storms observed in New Eng- 
land during the years 1886 and 1887, June, July, and August 
were the months in which thunder was most” frequently heard, 
and July had the greatest number of distinct thunderstorms. 
The hours of greatest"frequency were 5 to 7 p.m. On about 
40 per cent. of the days when thunder was’ reported there were 
storms with progressive movement, the average rate in both years 
being about 35 miles’ per hour, while the maximum and mini- 
mum velocities were 50 and 14 miles per hour respectively. The 
results of 1886 tend to show that the dependence of thun- 
derstorms on the larger atmospheric disturbances or cyclonic 
storms is not so striking as many observations have shown it to 
be for Europe. While in 1886 over 6o per cent. of the thunder- 
storms occurred in the southern or south-western quadrant of 
cyclones central north of New England, in 1887 the majority of 
the storms occurred in the south-eastern quadrant under anti- 
cyclonic conditions, A meteorological summary for New 
'Englafd in 1891, by J. Warren Smith, of the U.S. Weather 
Bureau, appears in the sdme volume, S 


THE last number of the Memoirs and Prockeding of the 
Manchester Literary and Philosophital Society (vol. viii. No, 1) 
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“Ontains a paperLY} Dy G. H. Bailey, on sme aspects of town 
air as contrasted wit® that of the country. He proves that as 
a means of discriminating between polluted and unpolluted 
air, and as a mearfs of forming some estimate of the extent of 
pollution, the determination of the sulphurous comp8unds and 
of organic matter are much to be preferrgd tọ that usually 
adopted, viz. àn estimation of the carbonic acid. It is also 
urged that however minute the quantities of polluting matter 
may be, they are sufficient to bring about serious disorganisation 
in plant life and in human beings. Dr. Bailey has prepared a 
number of tables showing considesable variations in the quantity 
of sulphur compounds present in different localities in Man- 
*ehesfer and London -on clear days and an slightly or, densely 
foggy days. A remarkable result derived from one of the tables 


‘that during the dense fogs of December, 1892, in Manchester. 


and London, there was a much larger proportion of sulphur 
‘compounds present in the London than in the Manchester air, 
notwithstanding the fact that the coal consumed in Manchester 
is generally understood to be much more gulphurous than that 


‘burnt in London. e 


AN ingenious method of photographing the spectrum of 
lightning is proposed in the cument number pf Wiedemann’s 
Annan by G. Meyer. The difficulty of directing the slit of 
the spectroscope upon the flash is got over by substituting a 
diffraction grating for the prism. A grating ruled on glass is 
placed in front of the object-glass of the apparatus, the object- 
glass being focussed for infinite distances. :, Under these circum- 
stances several images of the flash are obtained, a central image 
produced by the undiffracted rays, and images of the first and 
higher orders belonging to the diffraction spectra. The number 
of images of each order corresponds to the number of lines in 
The spectrum of the lightning. The arrangement was tested 
dufing a night thunderstorm. Two plates were exposed in a 
camera with a landscape lens of 10 cm. focal length, provided 
with a grating with 40 lines to the mm, One of the plates 
showed two flashes. with their diffraction images of the first 
order, but representing*one line only. The other showed a 
number of flashes, and one very strong one, passing apparently 
between two chimney-pots, with its diffraction images well 
marked. A calculatign of the wave-length of the light produc- 
ing these images gave 382 uu. The*® measurement was not 
esufficiently accurate to warrant an identification of this line with 
a known wave-length, but it is certain th&t a radiation of:about 
this wave-length must be added to the lines determined. by. 
Schuster and Vogel. Itis probable that with better apparatus 
the method may be made to considerably increase our know- 


dJegige of the ultra-violet spectrum of lightning. $ 


THE current aumber of the ZZectrician contains an abstract 
of a paper, by J. Sahulka, on the measurement of the capacity of 
-condensers under alternating currents.e The author has found 
that condensers with a solid dielectric have a smaller capacity 
when used with alternating cuyrents than is given by measure- 
ment by direct current methods. He considers that the reason 
for this phenomenon lies in the condition of the dielectric; for 
even if it has a very high electrical resistance it absorbs energy 
in the procesg of charging, which energy is partly returned to 
the circuit in the discharge, and partly converted into heat, 
Thus, if a measurement of charge or discharge is made, the 
galvanometer deflection is too high, for it is a me&sure not only 
of the quantity of electricity passing on to or out of the coatings, 
but also of that taken up or returned by the dielectric. Now it 
is well kno®n that the dielectric takes an appreciable time to 
take up this quantity of electricity, and since in alterndte-current 
working charge and discharge occur - successively with great 
rapidity, &t follows that the dielectric has not time at every 
charge to take uppas much electrical energy as it would if it 
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were charged ‘yi an electromotive force applied fot, a much 
longer time. It is thus necessary to .define wh&t is meant by 
the capacity of a condênser whère ajternating currents are gon- 
cerned, and the author proposes the following definition :—‘‘ The 
capacity of a condenser pn an altern ating current circuit is equal to 
fhe reciprocal of the product of 2 mz and its inductive resistance} 
the latter being equal to the quotient of the potential’ difference 
at the condenser terminals caused by the charge, divided by the 
strength of the current flowing into it.” > The author m@ntions an 
experiment on aecondenser with paraffined paper as dielectric, 


havifig a capacity of about one microfarad when measured on, 


direct currents, which was found on an average of several experi- 
ments with alternating currents to have a capacity about 14 per 
cent. lower. Steinmetz’s law, according to which condensers 
having solid «electrics should absorb, under alternating 
Currents, an amount of energy proportional to the s@uare of 
the potential difference, was found by the author to he very 
approximately true. os 


WE have received pfopy of the seventh annual report of the 
Liverppol Marine Biology Committee and their - Biological 
Station at Port Erin (Isle of Man), by Prof. W. A. Herdman, . 
F.R.S. The report shows that progress has, been made in the 
scientific exploration of the Irish Sea during 1893and a number 
of important investigations have been carried out by the sixty 
naturalists who worked at the station. The protective coloura- 
tion of Vibrius varians was under observation during last 
summer, The manner in whichindividuals of this small prawn 
resemble the green, red, or brown seaweeds with which they are 


. associdted, on even sandy and gravel ‘bottoms, was discussed in 


the report for 1892,’ and the question was raised as to whether, 
or to what fextent, the adult’ animal could change its colour. 
Prof. Herdman says that a number of specimens, of various 
colours, were kept under observation in the laboratory during 
the year, in jars with various colours of seaweed and Of back- 
ground, and in very different amqunts of light. « The results of 
these experiments show clearly that the adult animal can change 
its colouring very thoroughly, although not in a very short space 
of time. The change in colour is due to changes i in size and 
arrangement of the pigment granules of the chromatophores. 
It is remarked that an interesting point to determine is whether 
in this case, as in some others of similar colour changes, the 
modification of the chromatophores is due to‘herve action and 
is dependent upon sight, or is the result of the direct action of 


light upon the integument. 7 


A: FURTHER contribution to our knowledge concerning thè 
action of sunshine on microbes is to be. found in a recent 
number of the Comites Rendus (vol. cxviti. p. 151) MM. 
d’Arsonval and Charrin find that if the 4, pyocyaneus (ane 
organism frequently found in the pus from wounds) is exposed 
to sunshine in culture liquid (presumably broth) for from three 
toysix hours, it is deprived of its pigment-producing power ; if, 
however, it is only subjected-to the influence of the ved rays in 
the spectrum, it exhibits subsequently the typical fluorescent 
green colour on cultivation in agar-agar at 37°C. Moreover, if 
the amount of sunshine it receives is extended, n6 growths at all 
subsequently make their appearance, showing that it has been 
destroyed ; whilst it can tolerate a similar exposure to the red 
rays without exhibiting any signs of discomfort. This loss of 
pigment-producing powergmay also, these investigators state, be 
brought about by subjection to very Tow temperatures ; thus at 
between — 40° and — 60° Ci this bacillus loses its characteristic 
rod-like shape, frequently be@oming ovoid ; dt quultielies very 
slowly, and exhibits only creamy white growths on agar-agar, 


We have received'a volume containing statistics of the colony 
of Tasmania for the year 1892, compiled ®in the office of the 
Government Statistician from official reqprds. . o 
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THE February Fourneg of the Royal Microscopical Society 
contafns the address on “ghe Progress and Present State of 
`% our Knowledge of the Acari® deffvered by the president, Mr. 
4. D. Mitchell, on January 17 of this year. 


e THE number just issued of he Fournal of the Institution of 

Electrical Engineers contains Prof. G. Fofbes’s paper upon 

* «© The*Electrical Transmission of Power from Niagara Falls,” and 
the valuable discussion which it raised. 


MESSRS. WITHERBY AND Co. will issue nextnorfth a volume 
of essays on zoolo@ical and geological subjects by Mr. Richard 


Lydekker. The volume is to be entitled ‘‘ Life and Rock,” 


and will be fully illustrated. 


A FIFTH edition of Mr. W. Larden’s ‘* School Course in 
Heat,” lms been published by Messrs. Sampson Low, Marston, 
and Co. The book has been enlarged, and in places rewritten, 
and has gained in value by the refisiwg process to which it has 
been subjected. ` 


+ 
A FIFTH edition of the late Prof. Tyndall’s biographical 
sketch of Faraday has been published by Messrs. Longmans, 
Green, and Co, The preface of this new edition possesses a 
melancholy inferest, for, in a brief note appended to it, Mrs. 
Tyndall says it was only written a few days before her husband’s 
death. ‘ ` 


l JUDGING from the twenty-fourth annual report just received, 
the Wellington College Natural Science Society is in a very 
satisfactory Condition, The report contains abstracts of the 

e papers read before the Society during the year, the results of 
meteorological readings, observations of plants and insects, and 
a statement of entomological occurrences and peculiarities. The 
Society is certainly a creditable part of the College to which it 
belongs.. ë 


THE 1894 Annuaire of the *Municipal Observatory of Mont. 
souris contains, in addition to the usual meteorological, physical, 
and chemical tables, an article by M. Albert Lévy on the 
chemical analysis of air and water, and a memoir by Dr. P. 
Miquel off the organic matter in air and water. The latter paper 
deals with the microscopic ®nalysis of the air of Montsouris 
aiid that of the,centrg of Paris, the microscopic analysis of 
water, and statistics as to ammoniacal ferments in the air and 
water of different places. 


« THE Universal Electrical Directory (J. A. Berly’s) for 1894 
has been published by Messrs, H. Alabaster, Gatehouse, and Co. 
It contains ‘the names of the members of the electrical and 
kindred fraternities throughout the world. For simplicity and 
facility of reference the work i$ divided into’four groups, deal- 
ing respectively with British, Continental, American, and 
Colonial names, and these parts are again subdivided into 
alphabetical and classified sections. Several thousands of new 
names have been incorporated in the present igsue, and 104 
pages have been added, making a total of 888 pages. 


o : 

In March of last year we noticed the first report of the 
proceedings of the International Congress of Prehistoric 
Archzeology and Anthropology Held at Moscow in 1892. The 
second volume has now reached us. The memoirs included in 
it are arranged into three classes, refefreng respectively to pre- 
historic archzeology, anthropology, and prehfstoric ethnology. 
In addition te these memoirs, many of which are of great 
importance, the Present volume contains the Procès-verbaux of 
the meetings: . Another wolume that has also been recently 
published contains descfiptions of the places and institutions 
wisited during the Cengress, and reports on some of the ques- 
tigns discussed. a s 
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Ir is anrf&unced ethat a new monthly réView of curren 
scientifi@ fnvestigation—Sczence Progress—Swill, make its début 
to-day. The new journal will be published by the Scientific 
Press, and will be edited by Prof. J. Bretland Farmer, with the 
assistance Of an editorial committee, consisting of Prof. H. E. 
Armstrong, F.R.S. Prof. C. S. Sherrington, F.R.S. ; Prof. 
J. W. Judd, F.R.S,; Prof. R. T. Welfon, F.R-S. ;, Prof. G. 
B. Howes, and Prof. H. Marsha Ward, #.R.S. The editors | 
propose to include in Science Progress notices and reviews of all 
the effective work that is being accomplished in the various 
branches of science, and the Articles will aim at providing a 


critical exposition of current,work in the departments to which 
$ 


they refer. In this way it is'hoped that the journal will be ofe 


use, not only in recording what has actually been done, but also 
as indicating the direction and general tendency of research. 


THE first number of the new series of Gczence Gossip contains, 
among other articles, one by the editor, on science at the free 
libraries, A recent tour through the metropolitan libraries, and 
those in some of the farger midland counties’ towns, has shown 
Mr. Carrington that in many cases the income of the library goes 
in the purchase of fiction or general expenses, and the librarian 
depends upon domations for th@ science section of his catalogue, 
and must accept whatever comesto hand. To remedy thfs, it is 
suggested that some authoritative body, such as the Education 
Department of the Imperial Government, dr failing that, the 
Library Association, should invite the councils of various learned 
societies, like the Royal, Linnean, Zoological, Geological, 
Geographical, Astronomical, Botanical, Chemical, Anthropolo- 
gical and Meteorological, to draw up a list of works dealing 
with their especial subjects, so as to get a list of good text- 
books and authorities. This list might be revised from time to 
time, as changes became necessary through the progres qf 
research. ‘ . 


THE atomic weight of palladium has been subjected to re- 
vision by Prof. Keiser and Miss Breed. A previdus investiga- 
tion of the value to be ascribed to this*metal was carried out by 
Prof. Keiser in 1889, the salt palladium diammonium chloride, 
Pd(NH,Cl),, which was considered for many reasons to be 
particularly suitable, being employed. „The number derived 
from nineteen determiflations was 106'27. Since that time 


three other determinations of the atomic weight of palladium, . 


have been carried out,*by Bayley and Lamb, and by Keller and 
Smith in 1892, and by Joly and Leidié in 1893, the results of 
which are most discordant, differing by as much as a unit and 
a half, Dr. Keiser has therefore returned to the work, and has 
succeeded in discovering a compound of palladium which can 
be vapourised, and therefore subjected to fractional distillation, 
a method which Stas considered as the only’ one by which 
substances may be obtained in the highest state of purity. The 
compound in question fs the dichloride PdCl, which can be 
distilled at a low red heat in a current of chlorine. The pure 
chloride thus obtained was comverted into palladammonium 


chloride, and the latter compound analysed by reduction to. . 


metallic palladium in a current of pure hydrogen. . The results 
of all the analyses afford as the final mean value for the atomic 
weight the number 106°25, which agrees remarkably closely 
with that previously obtained by Dr. Keiser. The most diver- 
gent of all the individual values are only 0'07 apart, so that it 
would appear that the atomic weight of palladium is now 
definitely determined. ' 


A FURTHER communication upon the subject of éhe artificial 
preparatidn of the diamond is contributed to the Comptes 
Rendus by M. Moissan. ft was shown in an earlier memoir 
that when carbon is dissolved in various fused metels at the 
temperature of the electric furnace and st the ordinary pressure, 
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it invariably crystallises out upon cooling in the ‘ori o aphite 
of density about 2; but that when the operation is performed 
under increased*pressure the densify and hardness of the carbon 
which eventually sefarates are augmented, and black diamonds 


are produced in considerable quantity. A modification of the® 


original form of these pressure experiments 1s now described® 
which results in the production of small but perfectly trans“ 
parent and colourless diamowdssimilar to those found naturally. 
The former experiments were made with iron and silver as sol- 
vents for the carbon, the mixtuse of metal and excess of charcoal 
being heated in the arc of the electric furnace under pressure 
until most of the charcoal was disSol ved,in the white-hot metal, 
after which the hot crucible was thrown into a tank of water to 


“effect sudden cooling. Bismuth has since been tried as a solvents 


buf is not found suitable, as a violent explosion is caused when 
the fused mass is profected into water, probably owing to the 
sudden decomposition of a carbide of bismuth. Iron is there- 
fore used, and the cooling is effected by pouring the contents of 
the crucible into a bath of just melted lead. The solution of 
carbon in molten iron, being lighter than liquid lead, rises to the 
surface in spherical globules ; the smaller spheres solidify hefore 
reaching the surface of the le&d, but the latger ones are still 
liquid and are still so hot that they cause the lead at the surface 
to burn in contact with the air, incandescent particles of metal 
and oxid@ being projected out, and torrents of fumes of litharge 
produced. Upon removing the globules floating at the surface 
of the lead, dissolving their leaden coating in nitric acid, and 
subsequently removing the iron by suitable solvents, as previously 
described by M. Moissan, the transparent diamonds are readily 
isolated, They frequently exhibit well-defined crystal faces, 
which are usually curved and striated and etched with cubical 


enarkings exactly like those of natural diamonds. They possess 


the same wonderful limpi dity, high refractive power, hardness, 
and density (3°5) as native diamonds, and exhibit many of the 
properties, such as anomalous polarisation and occasional spon- 
taneous disruption, owing to their state} of strain resulting from 
their formation under high pressure, which are characteristic of 
some Cape diamonds. The hemihedral forms of the cubic 
system appear to predominate in the crystals examined. They 
scratch rubies, and resist the action of a mixture of potassium 
chlorate and fuming nitric acid, but burn in oxygen at a tem- 
perature of about 900° with formation of pure carbon dioxide. 


NOTES from the Marine Biological Station, Plymouth.— 
During the past fortnight the alga Halosthera viridis has fre- 
quently been present in the tow-nettings. The proportion of 
Mollusc, Polychete, and Cirrhipede larve to the rest ofgthe 
floating fauna has become still greater. The medusa Phiali- 
dium variabile is obtainable in about the same numbers as 
previously, and a few Odelia meduse have made their first 
appearance for the year: but, strange to say, Aathkea octo- 
punctaia has not been observed, and even the ephyre of 
Aurelia, although numerous*in the open Channel, have been 
scarce within the Sound. No Echinoderm larva: have been yet 
observed. The Hydroids Tubularia indivisa, Enudendrium 
ramosum, and Sertularia argentea, and the Molluscs Nassa, 
reticulata, Lamellaria perspicua and Lamellidoris pusilla are 
now breeding. 


` ë 
THE additions to the Zoological Society’s Gardens during 
the past week include two Mozambique Monkeys (Cercopithecus 


pygerythrus,é 8) from East Africa, presented by Lt.-Gen, | 


Owen L. C. Williams; a Hooded Crow (Corugs cornix) 
from Norway, presented by Mr Wroughton ; a Puff Adder 
(Vipera arietans), a Hoary Snake (Coronella cana) from South 
Africa, presented by Mr. B. Matcham; a Hairy Porcupine 
{Sphengurus villo$es) ftom Brazil, deposited. 
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OUR ASTRONOMICAL COLUMN. , ° 
A LARGE SuN-@PpoT.—Quring@he foggy days of last week, | 


when the brightness of the sun was not too great to °permit® 
direct observation, a sun-spot, which was very plainly visible 
to the naked eye, attracted gengral attention, It was first seen 
in the south-east quadrant on February 19, and will probably 
pass off the visible disc about March 2. It has been somewhat 
remarkable for its relatively large penumbra and the svattered 
character of the umbra; a very distinct nucleys was also 
observed. In the course of an interview, Mr. Maunder stated 
that the %potevas at a maximum on February 20, when it was 
a¥out 48,000 by 46,000 iniles, and the area 1870 millions of 
square miles. It was therefore much smaller than the great 
spot of February 1892. Though the magnetic disturbances 
have not been so great as in the case of the 1892 spot, a marked 
effect on the Greenwich recording magnets was noticed at 3.15 
p.m. on Feb@uary 20, the disturbance lasting about twenty- 
seven hours. After an interval of about twenty-fpur hours, 
another and more intense storm commenced, and reached a 
maximum at 3 p.m, on February 23. In the case of the spot 
of February 1892, the v@Sfent magnetic storms: occurred after 
the spot had passe the central meridian ; but in the present 
instance, the distifrbances seem to have preceded the central 
tranSit of the spot. 

ANDERSON’S VARIABLE IN ANDROMEDA.—Prof. E. C. 
Pickering announces in Astronomische Nachrichten (No. 3213) 
that an examination by Mrs. M. Fleming of ph®tographs taken 
at the Harvard College Observatory confirms the variability of 
the star in the constellation Andromeda (R.A. oh. 14m. 48s. 
Decl. + 26° 10°3) observed ‘by Dr. Anderson (NATURE, Nov. 30, 
1893). The observations, and those quoted by Dr. Anderson, as 
having been made at Bonn and Cambridge, indicate that the 
period of the variable is 281 days, and that the next maximum 
will occur on March 30. A determination of the form of the 


light curve led to the interesting result that during the threee 


months following a maximum, the diminution in light is at 
the uniform rate of one magnitude in twenty-five days ; for the 
three months preceding the maximum the increase is also uni- 
form, and at the rate of one magnitude in twenty-six days. 
Prof, Pickering points out that this great*uniformity in the 
variation in light of the star appears less extraordinary if a 
similar uniformity in the diminution of the light of Nova 
Aurigæ is considered, From March 7 to March 31, 1892, the 
light of this star diminished from magnitude 6°3 to 13°3 with 


almost perfect regularity at the rate of three-tenths of a magni- s 


tude per day. e 

Following Prof. Pickering’s pote is one in which Dr. E. 
Hartwig gives observations to show that the next maximum, of 
the variable under consideration will gccur gn March 10, and 
that the period of variability is 74°4 days. 

A BRIGHT METEOR.—Mr, Andrew Greig writes to us as 
follows :—‘* A very bright meteor was seen at* Dundee at yh. 
183m. p.m. on Wednesday, Februaryar. It wasaliftleto the east 
of south, and midway between Sirius and Orion’s-belt. It was 
falling in a westerly direction, or parallel to a line joining the 
stars Betelgeux and Rigel. It was visible for about three 
seconds. There was a slight haze above both southern ang 
northern horizons at the time, But Vega could easily be seen low 
down in the north. The portion of the sky around Jupiter ande 
the Pleiades was quite clear. ‘Streamers’ were. observed in 
the north for about three minutes afterwards.” ' ' 

This metgor was also seen in North Lincolnshire. To an. 
observer in that district it appeared in the north-west by 
northern part of the sky, and fell in a westerly direction. Among 
other places in which the object was observed aye Colwyn Bay, 
Whitby, Howden, and Sandal ; but no details as to the path it 
traversed, or the times of observation, have reached us from these 
places, An explosion was heard at Colwyn Bay, but no sound 
is mentioned by other observers. ° 


6 
THE BAKERIAN LECTURE, 

AN investigation om the internal friction of liquids, garrie 
out by Pro} T. E. Fhorpe, F.R.S., atid Mr. J. W. 
Rodger, formed the subject of the Bakerian*L&cture delivered 
at the Royal Society on February 22. The following is an 

abstract of the communication :— ° 
The purpose of this paper is to throw light upon the refa- 





tions between the viscosity of homogeneous liquids and their © 


chemical nature. . l e 
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The first of she three parts into which the paper is divided 
contains a sumthary of wel, Vee whioh have been made, 
uille, Graham, Rellstab, Guerout, 
ibram and Handl, and Gartenmeister, to elucidate this 
question. Although it is evigent from fhe investigations of 
tese physicists that relationships of the kind under considera- 
tion do exist, it must be admitted that they dte as yet not very 
* precisely defined mainly for the reason that the conditions by 
which trujy comparable results can alone be obtained have 
received but scant consideration. 
For example, it seems futile to expect thmt any definite 
stoichiometric relafions would become evident by compafing 
observations taken at one and the same temperature. Practic- 


ally, nothing is known of a quantitative character concerning, 


the influence of temperature on viscosity. 

From the time which a liquid takes to flow through a capillary 
tube under certain conditions, which are set outeat length inthe 
paper, a gneasure of the viscosity of the liquid can, be obtained. 

An apparatus was, therefore, designed on this principle which 
admitted of the determination ‘in absolute measure of the vis- 
cosity, and for a temperature range@&tending from o° up to'the 
ordinary boiling point of the liquid examiMed. 

Full details ot the conditions determiniffg the dimensions of 
the apparatus and of the modes of estimating these dimeions, 
together. with the methods of conducting the observations, are 
given in the paper, and the corrections to be applied to the direct 
results are disamssed. 

The question of the mathematical expression of the relation 
of viscosity of liquids to temperature is considered, and reasons 
are given for preferring the formula of Slotte— 


n = cjr + bt” 


n is here the coefficient of viscosity in dynes per square centi- 
metre, and c, č, and are constants varying with the liquid. 

With a view of testing the conclusions set out at length in the 
historical section of the paper,.and, in particular, of tracing the 
influence of homology, substitution, isomerism, and, generally. 
speaking, of changes in the composition and constitution of 
chemical compounds upon viscosity, a scheme of work was 
arranged which iftvolved the determination, in absolute measure, 
of the viscositye of some seventy liquids, at all temperatures 
between 0° (except where the liquid solidified at that tempera- 
ture) and their respective boiling points. 

Part ii. of the memoir is concerned with the origin.and modes 
of establishing the purity of the several liquids ; it contains the 
details ofethe measurements of the viscosity coefficients, together 
with the data required to egpress the relation of viscosity co- 
efficients to temperature by means of Slotte’s formula, and tables 
are given showlag the agreement between the observed and 
calculated values. = 

In Part iii, the.results are discussed, In the outset the 
factors upon Which the magnitude of the viscosity . probably 
depends arè dealt with. The influence of possible molecular 
aggregations, as indicated by observations of vapour densities, 
boiling points, and critical densities, and, more especially, by 
measurements of surface energy, made by Eötvös in 1886, and 

emore recently by Ramsay and Shields, are taken note of. 

The deductions which may be made by considering the 


e graphical representation of the results, showing the variations 


of viscosity coefficients with temperature, are then set forth. 
For. liquids which ‘probably contain simple molecules, or gor 

which there is little evidence of association of molecules at any 

temperature, the following conclusions may be drawn :— 

(x1) In homologous series the coefficient of viscosity is greater, 

the greatgr the molecular weight. 

{2} An iso-compound has. always a smaller viscosity co- 

efficient than the corresponding normal compound. | 

(3) An allyl compound has, ia general, a coefficient which is 

greater than that of the correspending isopropyl compound, but 
less than that of the normal propyl compound. 

(4) Substitution of halogen for hy¥mogen raises the viscosity 
s coefficient by an amount which is greater, th@greater the atomic 

weight of the halogen ; successive substitutions of hydrogen by 
echlorinesin thg same molecule bêng aboutedifferent increments 
in the viscosity coefficients. 

(5) In some cases, asif those of the dichlorethanes, substitu- 
ation exerts a marked influence on‘the viscosity, and in the case 
eof the dibromides amd benzene, it may be so large that the com- 

ound of higher molecular weight has the smaller viscosity. 
© (6) Certain liquids,gwhich probably contain molecular com- 
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plexes, do pot obey these rules, Formic “aed acetic acids are 
exceptiofis to Rule r. The alcohols at some temperatures, but 
not at all, are exceptions to Rule 2; at no temperatures do theye 
conform to Rule 3. e 

(7) Liqufds containing molecular complexes have, in general, 
large values of gn/d{. 

(8) In both classes of liquids the behaviour of the initial 
members of homologous series, such as formic acid and benzene, 
is in some cases exceptional wker@compared with that of higher 
homologues. 

As regards the influence of temperature on viscosity, it is 
found that the best results givea by Slotte’s formula are in cases 
where the slope of the curve varies but little with the tempera- 
ture, 
and é are derived, it cannot be expected that their magnitudes. 
will be related in any simple manner to chemical nature. With 
the exception of certain liquids, such as water and the alcohols? 
which are characterised by large temperature coefficients, and in 
which there is reason to expect the @xistence of molecular 
aggregates, the formula 


g= eit + Bt + y”), 


obtaine@ufrom Slotte’s expression by neglecting terms in the 
denominator involving higher powers of ¢ than #7, gives a close 
agreement with the observed results, and in this formula the 
magnitude of Beand y are definitely related to the chemical 
nature of the substances. ° 

In order to obtain quantitative relationships between viscosity 
and chemical nature, and to compare one greup of substancées 
with another, it is necessary to fix upon particular temperatures 
at which the liquids may be taken as being in comparable con- 
ditions as regards viscosity, and to compare the values of the 
viscosities at those temperatures. 

The first comparable temperature which suggested itself was 
the boiling point. ` 

A second comparable temperature was obtained by calculat- 
ing values of corresponding temperatures by the method of van 
der Waals with such data as could be obtained. * es 

-The third basis of comparison consisted in using temperatufes 
of equal slope, z.¢. temperatures at which the rate of change of 
the viscosity coefficient is the same for all liquids. 

At each of the different conditions of comparisons, the experi- 
mental results have been expressed according to the same system, 
in order to show at a glance relationships between the magni- 
tudes of the viscosity constants and the chemical nature of the 
substances. The liquids are arranged so that chemically related 
substances are grouped together. ‘Tables are constructed which 
give the values of the three different magffitudes derivable from 
measurements of the viscosity of the substances. 

(1) Values of viscosity coefficients (n); ° 

(2) Values of n x nfolecular area, z.e. molecular viscosity. 

(3) Values of n x molecular volume, z.e, molecular viscosity 
work. l 

The'`coefàciént 7 is the force in dynes which has to be exerted 
per unit-area of a liquid surface in order to maintain its velocity 
rejative to.that of.another parallel surface at unit distance equal 
to unity. It seemed, however, that relations between viscosity 
and chemical nature would best be brought to leght if, instead 
of adopting merely unit-areas, areas were selected upon whith 
there might be assumed to be the same number of molecules. 
The molecular viscosity is proportional to the force exerted ona 
liquid molecule in order to maintain its velocity equal to unity 
under the unit conditions above defined. With the units chosen 
it is the force in dynes exerted on the molecular area in square 
centimetres under unit conditions. The molecular viscosity work 
may be regarded as’ proportional to the work spent in moving a 
molecule through the average distance between two adjacent 
molecules under unit conditions. In ordinary unit® it is the work 
in ergs required to move a surface equal to the molecular area 
in square centimetres through the molecular length in centi- 
metres, 

In the case of the comparison of the viscosity coefficients at 
the boiling point, it is found : 

- (1) As an homologous series is’ ascended, in a few cases the 
viscosity coefficient remains practically the same,” but in the 
greater number of series the coefficients diminish. In one 
series the coefficients increase ; in the case of thee alcohols th 
coefficients vary irregularly with ascent of the series. » á. 

(2) Of corresponding compounds; the one having the highest 
molecular weight has in general the “highest coefficient (the 





From the mode in wWich the values of the constante 7 æ 
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aliphatic acids, and éo a much greater extent the alęphols, do 
not conform with this rule). ” 

e(3) Normal propyl compounds hawe, as a rule, slightly higher 
values than allyl compounds ; in the case of the alcohols, propyl 
compounds have much the higher value. á 

(4) The effect of molecular weight in some casgs may be more 
than counterbalanced byethat of constitution, or of complexity. 

(5) The lowest members of homologous series frequently 
exhibit deviations from the regmlagity shown by higher mem- 
bers. l 

(6) Aniso-compound has in general a larger coefficient than a 
normal compound, and the differences reach their maximum in 
the case of the alchohols. 

æ (7b In the case of other metamerc substances, branching in 
the atomic chain and the symmetry of tht molecule influence 
the magnitudes of the coefficients ; the ortho-position, in the 
ce of aromatic compounds, appears to have a more marked 
effecfon the coefficient than either the meta- or para-position. 
Acetone and ether have*coefficients that are less than half the 
values given by the isomeric alcohols, 

(8) One of the most striking points thus brought to light is 
the peculiar behaviour of the alcohols, andéo some extent of the 
acids, as contrasted with that of other liquids. ° 

SU On DETEORS of molecular viscosity at the boiling point 
show— 

(1) That, with the exception ofethe alcohols, dibromides, and 
the lowest members of homologous series, an increment of CH, 
in chemical composition corresponds with an increase in mole- 
cular viscosity. e 

(2) Withethe above exceptions, it is also apparent that the 
corresponding compound having the highest molecular weight 
has the highest molecular viscosity :, the difference in molecular 

. viscosity between the corresponding members of two correlated 
series is fairly constant. 

(3) The relationships shown in the other tables are substan- 
tially of the same nature as those given by the viscosity co- 
efficients. 

eine comparisons which give the largest deviation from re- 

gulærity contain those substances which, as already shown, 

exhibit a peculiar behaviour, namely, the alcohols, acids, 

propylene dibromide, ethylene dichloride, &c. 

In order to indicate how molecular viscosity at the boiling 
point is quantitatively connected with chemical nature, attempts 
were made to calculate thê probable partial effects of the atoms 
on the molecular viscosity. Values were also assigned to the 
effects of the iso-grouping of atoms, the double linkage of carbon 
atoms, and the ring grouping. 

Tables are given which show the concordance between the 
observed molecular viscosity and those calculated by means of 
these constants. In the case of forty-five liquids the difference 
between the observed and calculated values rarely exceeds 5 per 
cent. In the case of the isomeric ketones and aromatic hydro- 
carbons, the differences are in part due to constitutive influences, 
which cannot at present be allowed for in obtaining the calcu- 
lated values. . 

Tp a second table are given those substances for which the dil- 
ferences exceed this 5 per cent. limit. These may be roughly 
classed as unsatwrated hydrocarbons, polyhalogen compounds, 
formic and acetic acids, benzene, water, and the alcohols. 

Similar fundamental constants for molecular viscosity work at 
the boiling point have also been deduced, and tables are also 
given showing the comparison between the observed and calcu- 
lated numbers, the substances bging classified into two groups, 
as in the case of molecular viscosity, according as the differences 
are less or greater than about 5 per cent. 

On taking a general survey of the comparisons at the boiling 
point, itis evident that for the majority of the substances ex- 
amined—-the paraffins and their monohalogen derivatives, the 
sulphides, the ketones, the oxides, and most of the acids and 
the aromatic hydrocarbons—molecular viscosity and molecular 
viscosity work may be quantitatively connected with chemical 
nature. The remaining substances—unsaturated hydrocarbons, 
di- and poly-halogen compounds, formic acid, benzene, water, 
and the alcohols—present marked exceptions to the foregoing 
regularities. ® 


As regards the comparison of the viscosity magnitude at the 


corresponding gemperature, itis found that, although the critical 
data are toq unsatisfactory to warrant us in laying any particular 
stress on the relationships obtained under this condition of com- 
parison, these relaticdhshiffs are similar to, even if less definite 
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than, those obtained at the boiling point. For 2 propertye like 
viscosity, which alter® so rapidly ¿Mth temperature, a corres- 
ponding temperature is no better as a condition of comparison 
than the boiling point. ° 

The third series of comparisonsgwas made at temperatures at 
a Or, graphi- 
cally, the temperatures may be defined as those corresponding 
with points on the viscosity curves at which tangents are equally 
inclined to the axes of coordinates, The temperagures are 
therefore those at which temperature is exercising the same 
effect on viscesity, and for shortness may be termed lemzperatures 
of equal slope. The temperatures were obtaiged by means of 
Slotte’s formula. 

It was apparent from the shape of the curves that all the 
liquids could not be compared at any one value of the slope; 
because the effect of temperature on the slope varied so much 
from substance t® substance. In some cases—the whole of the 
alcohols for example—the slope at the boiling point was con- 
siderably greater than that at o° in the case of some of 
the less viscous liquids. A slope was, therefore, selected at 
which as many liquids ag pd8sible could be compared. Another 
slope was then obtained at which the outstanding liquids could 
be compared with as fnany as possible of the liquids used at the 
origina? value of the slope. The relationships between the 
magnitudes of the viscosities of these liquids which could be 
compared at the two slopes were then found to be the same at 
either slope, so that general conclusions regardéng the be- 
haviour of all the liquids could be deduced. These are as 
follows :—~ 


(1) Temperatures of equal slope tend to reveal mach more 
definite relationships between the values of viscosity coefficients 
and the chemical nature of substances than are obtained at the 
boiling point. ; 

(2) In all homologous series, with the exception of those of 
the alcohols, acids; and dichlorides, the effect of CH, on,the 
value of the coefficient is positive, and tends to diminish as the 
series is ascended. 

(3) Of corresponding compounds the one of highest molecular 
weight has the highest coefficienr. m 

(4} Normal propyl compounds have slightly ldrger coefficients 
than the corresponding allyl compounds, ' 

(5) An iso-compound has invariably a larger coeficient than 
a normal compound. 

(6) In the case of other isomers the orientation of the molecule 
and branching ofthe atomic chain influence the magnitudes of 
the coefficients. Similar effects of constitution are also eahibited 
on comparing saturated and unsaturgted hydrocarbons, and the 
variable effects produced by successive substitution of halogen, 
for hydrogen. + è 

(7) The alcohols, and to some extent the acids, still give 
results which are peculiar when compared with other substances. 


As regards molecular viscosity at equal slope the following 


conclusions may be drawn :— . 


(1) For the great majority of the substances molecular vis- 
cosity at equal slope can be calculated from fundamental 
constants which express not only the partial effects of the atoms 


existing in the molecule, but alsq those due to different atomic ° 


arrangements. 

The large effects which can be attributed to the ring-grouping 
of atoms, to the iso-linkage, to double-linkage, and to changes in 
the Wondition of oxygen in its compounds, as well as the smaller 
effects due to tke accumulation of atoms of halogen in a mole- 
cule, render evident the quantitative influence of constitution. 

(2) Of the remaining substances the chlormethaneg, terra- 
chlorethylene, ethylidene chloride and carbon bigulphide give 
deviations from the calculated values on account of constitutive 
fnfiluences not allowed for in obtaining the fundamental 
constants. i e 

(3) The alcohols and water exhibit no agreement with the 
calculated values, The mede in which deviations vary indi- 
cates, in the case ofethe aF ohols, that “the disturbing factor is 
related to their chemical nature. 


The results obtaingd from tëe ivi 
viscosity work at equal slope, are of precisely thé’same nature 
as those discussed under molecular viscesity. 

The substances which give deviatioffs from the calculated 
values fall into two classes. 
be attributed to chemical constitution,” inasmuch as similar 
disturbing effects may be detected in theemagnitudes of othe? 
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phyŝical prop&rties which pfford no evidence of being influenced 
by molecular complexity. @ © s 
In the second are substances like the acids, water, and the 
alcohols, for which the disturbing factor is, no doubt, molecular 
gomplexity. © 


7 EE E ERN. 2 
The question of the generality of the resylts obtained is nexte 


discussed. It is evident: 

(x) That over such temperature ranges as the observations 
extend t&e results obtained at a particular value of the slope 
may be regarded as general for all liquids, with the exception of 
the alcohols, for which the relationships vaty sfightly as the 
slope alters. Ae general expression connecting the viscosity 
coefficient with the slope is given. 2 

(2) It is further indicated, from comparisons made by the 
use of slopes which varied from liquid to liquid, and which 
were chosen according to definite systems, that in the present 
state of the question equal slope is the most Shitable condition 
at whigh to compare the viscosities of different liquids, 

With respect to the relationships existing between the 
magnitudes of the comparable tegyperatures of equal slope, it 
appears :— : `. , 

(1) That these vary in a regular way wigh the chemical nature 
of the substances, except in the case of liquids like benzene and 
propylene dibromide, giving viscosity curves which are abnormal 
when compared with those of their homologues. 

(2) The temperature relationships may also be regarded as 
general and@hus independent of the value of the slope, except 
in the case of the alcohols, which, in this respect, as in that of 
viscosity at equal slope, are anomalous, 

The mst of the memoir is concerned with the discussion of 
certain general conclusions regarding physicochemical compari- 
sons ; and it finally deals with other possible methods of obtain- 
ing and comparing viscosity magnitudes. 


AR a Khe ES 
mo A rr tne crime 


THE DYNAMICS OF THE ATMOSPHERE. 


TINDER this title a series of articles appeared in the 
Meteorologische Zeitschrift for May, August, and Septem- 


_ ber, 1893, from the pen of Prof. M. Möller, of Brunswick, which 


treat of many of the important processes that are at work in our 
atmosphere. 

The principal feature in these discussions is that the author 
treats the various phenomena as the result of complicated ‘pro- 
cesses, and inquires into their character separately, prior to at- 
temptifig to draw conclusions from them, so that some relations 
are presented in anew Jorm. 


« With regard to the part which aqueous vapour plays in the 


atmosphere, i@ is usifally stated that the heat set free in conden- 
sation during the formation of clouds greatly favours the origin 
of ascending air-currents, but Möller takes another view of the 
matter. «Two columns of air have usually been compared with 
each other, having at their base similar initial temperature, but 
in, which the decrease-of temperature with height proceeds in a 
different manner, as one column is supposed to contain dry air, 
that is very cold at the upper end, and the other moist air 
warmed by condensation. But the author considers that this 
difference of temperature does not actually occur in this 
manner, and that all theories based upon this assumption 
must lead to erroneous results. He states that as the air 
of the upper strata has risen up previously, it has d@nse- 
quently gone through the process of wasming by con- 
densation, so that the increase of heat caused by condensation 
cannot produce by itself a higher temperature in the ascending 
curren® than that possessed by the surrounding air, hence the 
cause of the upward impulse, which has been attributed to the 
aqueous vapour of the air, disappears. If it is wished tm 
produce, a circulation of their in two vertical tubes in com- 
munication at both ends, the air in the bottom part of the 
one tube must be warmed, while that in the upper part of 
the other tube is cooleds; but if th®sourcg of heat is applied 
at the top, a condition of stable equilibrium and rest takes 
plice. Ia the same way the condensation of the aqueous 
vapor cause’ a warming of the upfer strata of air, the 
effect of which is generally to produce a condition of stable 


equilibrium, contrary¢o the theory which assumes that the con- ; 
® densation ofethe vapour favours the ascending current, and 


consequently gives wse to depressions. The author attri- 


ʻe butes the chief cause of the origin of cyélones to horizontal 


differences of temj%erature in the earth’s atmosphere, to the 
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steep gradients of the upper strata cause by them, and the 
consequent strong movements of the air in those regions. He 
agrees in the main with he views of Fernel, but attribut®s 
greater importance to the effect of frioBion against the rough 
surface of the earth. The air which rises at the equator, and 
moves in the uppe@regions towards the pole, takes, according to 
the law of the preservation of the® moments of rotation, 
a west to east velocity, whose right-handed deflective force in 
the northern hemisphere iseopfposed to the poleward motive 
effect of the upper gradient. 

According to Prof. Moller, this right-handed force over the 
dry zone, in the belts of hih pressure, on both sides of the 
tropics, and in higher latitudes, becomes so great that a con- 


dition of equilibriu of the forces is produced in the diréttions 


of the meridians. Apart from local disturbances, the upper 
wind here follows the parallels of latitude, unless owing Jo 
friction, or the mixing of the upper and lower strata, a diminu- 
tion of the upper current occurs, whereby the meridianal 
deflecting force of the upper gradients gains the mastery over 
the decreased right-handed deflective force arising from the 
centrifugal effect. Only then, and in proportion as this 
diminution of the® upper current occurs, does the upper 
currene follow the meridianal upper gradient. In this case 
a-patt of the energy gained in the upper currents of the 
atmosphere is transferred to the lower strata, so that there 
the velocities which are dirfcted from west to east increase. 
The atmosphere, therefore, in the temperate and polfr zones 
is like a caloric machine, which first produces by meridianal 
gradients of temperature the upper gradiens of pressure, and 
consequently an air current from west to east at a Sreat height, 
whose transference to the lower strata of air depends upon 
opportunities of friction or mixture of masses of air. The meridi- 


anal advance of air in the upper air-current is checked by the cen- - 


trifugal force ; for the advance to the pole increases the velocity 
‘of the west wind, and thus the centrifugal right-handed deflective 
force whose effect stops the meridianal advance of air to the 
pole. Möller states that this important relation of interchange 
was not clearly expressed in Ferrel’s theory. He first assunses 
that a circulation between the hot and cold zones takes place 
unhindered, and, provided the circulation takes place, he makes 
the high velocities to: exist in the upper current, Ferrel also 
computes the great forces which would be necessary in order to 
produce those high velocities, and he admits that these really 
do not exist. He speaks of this theory as only approximately 
correct, whereas the computed forces and great meridianal differ: 
ences of pressure fail in nature, and the high westerly wind- 
velocities, such as his theory requires, do not exist. 
Prof, Möller conclades (1) that the fegular and undisturbed 
circulation of the atmosphere between the hot and cold zones 
is not accomplished in the magner hitherto supposed, and & 
has been presumed În Ferrel’s calculations, and states that if 
Ferrel’s theory is to become of practical use, it will be necessary 
to study more exactly the relations between the friction of air 
on the.surface of the earth, and especially the friction or the 
mixture of air between upper and lower strata. (2) If friction 
ef air against the earth’s surface is great, the velocity o$ the 
winds is less; but if friction, or mixture of air, between upper 
and lower strata is great, then the lower “winds blow more 
violently. (3) In higher latitudes no storm can be caused by 
horizontal meridianal gradients of temperature without mixture 
or friction between the upper and lower strata. 7 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


OXFORD,.—The Savilian Professor of Astrogomy, Mr. H. H. 
Turner, gave his inaugural address on Friday last, in the new 
schools, before the Vice-Chancellor and a large audience. The 
Professor Qlustrated his subject, ‘‘ The International Photogra- 
phic Chart of the Heavens,” by numerous lantern-slides, and 
referred particularly to the large share in the work allotted to 
the Oxford Observatory, and to the progress which had already 
been made, ° 

Profe Sylvanus P. Thompson: gave a lecture before the 
Ashmolean Society on Monday last, on the subject of ‘Magic 
Mirrors.” The lecture was illustrated by numtrous specimens 
and experiments, and was much appreciated by a latge audience. 

An election to the Sipthorpian Prefessorship of Rural 
Economy is announced to take place in Easter Term, 1894. 
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=m — Candidates are fo*send in their applicatiows to the@Registrar of 


the University on obefore April 21, The tenure of the Pro- 
fessorship is limited to three years, at the expiration of which 
the Professor may be re-elected fof a further period of three 
years, but no one mayhold the Professorship for more than six 
years consecutively. i 

The committee on Degrees for Reseayh $ave presented 
a long report to the Mebdomadal Council, which has been 
approved by that body, The report contains recommenda- 
tions that will beneficially aff€ctethe study of Science in the 
University. It is proposed that degrees of M.Sc. and M, Litt. 
shall be established which shall be open (a) to members of 
the University of Oxford who have taken the B.A. degree, and 
(2) to students, not being graduates of Oxford, who can give 


esatisfactory proof of general educatfon and fitness to enter upon 


a special courge of study. Three years’ residence will be required 
from the second class of students, or two years from those who 
have studied for at least two years in a university or local college 
approved by Convocation, or in an affiliated college. No can- 
didate is to be admitted “who is under the age of twenty-one, and 
every candidate not being a member of the University shall be 
required to matriculate, and to pursue his studies during his term 
of residence under the supervision of a coMmittee appointed by 
a ‘special Delegacy to be established for the purpose. Ingsuppli- 
cating for the Degree, every candidate must produce a certificate 
from the Delegacy stating the line of study or research which he 
has pursued, accompanied by a fport, drawn up by the candi- 
date, of the work he has done. 


CAMBRIDGE.~—Honorary Degrees are to be conferred on the 
Earl of Kintore, @overnor of South Australia, whose adven- 
turous jourfey across that continent will be remembered, and 
on Prof. Ramón y Cajal, of Madrid, the Croonian lecturer of 
this year. 

Lord Rayleigh has been appointed an Elector to the Profes- 
sorships of Chemistry and of Mechanism, Sir R. Ball to the 
Plumian Professorship, Sir G. Humphry to that of Anatomy, 
Sir G, G. Stokes to the Jacksonian and the Cavendish Profes- 
sorspips, Dr. D. McAlister to the Downing Chair of Medicine, 
DA. Hugo Müller to the Chair of Mineralogy, Prof. Chiene 
to the Professorship of Surgery, and Sir James Paget to that of 
Pathology. 

Dr, Shore has been appointed an Examiner in Physiology in 
pe Dr, A. S. Lea, who is unable to examine owing to ill- 

ealth. _  @ 





ON February 24, the Prince of Wales formally opened the 
new Polytechnic in Battersea, which has been erected at a cost 
of nearly £60,000, ‘The institute forms the third of a trio of 
polytechnics in South London, the othersbeing situated in the 
Borough-road and at New-cross, respectively. The latter in- 
stitute, for which the Goldsmiths’ ‘Company provided the entire 
funds, namely £70,000, and an endowment of £5,000 a ‘year, 
has now been open for some time, and has proved a signal 
success, The Borough-road institute cost about £50,000, and 
has been open forabout a year. 

Dr Joun T. Hewitt, Assistant-Demonstrator at the 
Cambridge University Chemical Laboratory, has been appointed? 
by the Governors pf the People’s Palace to the vacant Professor- 
ship of Chemistry, Dr. Hewitt was a student of the Royal 
College of Science from 1884 to 1887. In 1886 he obtained a 
foundation scholarship at St. John’s College, Cambridge, and 
was awarded a first class in chemistry in both parts of the 
Natural Science tripos. He afterwards studied in Heidelberg, 
and took the degree of Ph.D. in that University in 1892, having 
previously obtained a Hutchinson research studentship. Dr, 
Hewitt is a Doctor of Science of the University of London, 
where he obtained the exhibition and scholarship for chemistry. 
He has also suceessfully carried out some important chemical 
researches. 


SCIENTIFIC SERIALS. ° 


Lhe Quarterly Journal of Microscopical Science for January, 
1894, contains observations on the development of the head in 
Gobius cap~itog by H. B. Pollard, (Plates 21 and 22.) The 
stages of development of the brain, mouth, and mesedermal 
structures are described. The work was carried out during the 
occupation of tle Oxford table at the Naples Zoological Station. 
—On the head kidney of Myxine glutinosa, by J. W. Kirkaldy. 
(Plate 23.) It would seer that the pronephros in Myxine may 
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be regarded as a stage in the phylqgenetic reductiqn of this 
organ-~a reduction which continues in the Piscé@s until the tu- 
bular structure entirel¢ disappagrs, an@, further, that it represents 
in Myxine the mesoblastic part of the supra-renal bodies, — 
Report on a collection of Amphioxus made by Prof. A. C$ 
Haddon in Torres Straits, 1888-89, by Arthur Willey, All the 
specimens belonged to the same species, Zpigonichthys cultelleesy 
Peters, One of the most remarkable features in its internal 
organisation is the fact that the gonads occur as a unil&teral 
series of pouches confined to the right side of the body ; in 
connection with this fact the author adds, that often in the 
Mediterranean f@rm the gonadic pouches of the right side pre- 
ponderate greatly over those of the left sidagin number, —On 
the orientation of the frog’s egg, by Dr. T. H. Morgan and 
Umée Tsuda. (Plates 24 and 25.)-—On the fossil Mammalia 
from the Stonesfield Slate, by E. S. Goodrich. (Plate 26.) 
In this excellent account of these very interesting fossils, we have 
detailed descripfions and figures of Amphitherium Prevostii, 
Blainv,.4. Oweni, Osborn, Phascolotherium Bucklandi, Beoderip, 
and Amphilesies Broderipiit, Owen, The only specimen of 
Stereognathus ooliticus, Charlesworth, was in too fragmentary 
a state to be re-descybe In a foot-note Prof. E. Ray 
Lankester gives some Sraphic reminiscences of another Stones- 
field fossil, probably belonging to another species of 
StereoZnathus which was once in his possession.—On a Poly- 
noid with branchize (Eupolyodontes Cornishiz), by Florence 
Buchanan. (Plate 27.) This species was found off the mouth 
of the river Congo by Mr. Cornish, of the cable ship Mirror; a 
list of the species belonging to the sub-family . AcGetide is 
given, and the new species with Folyodonies gulo, Grube, are 
placed in the new genus Eupolyodontes.—On some Bipinnarize 
from the English Channel, by Walter Garstang. (Flate, 28.) 
—On Octineor Lindahli (W. B. Carpenter), an undescribed 
Anthozoon of novel structure, by Dr. G. Herbert Fowler. 
(Plates 29 and 30,) This remarkable form was dredged in 
1870 during the Porcupine expedition off the south coast of 
Spain, not far from Cape St. Vincent, in 364 fathoms of water. 
It was to have been described by Dr. W. B. Carpenter, who 
died before doing so ; the specimens were then entrusted to 
Prof. Moseley, who was unable to finish the work before his 
death; now we have the memoir completed by Dr. Fowler. 
In a dead condition the animal presents the form of a thin sandy 
disc, not exceeding o'4 of an inch in diameter. ‘‘In Octi- 
neon we have an Actinarian with the characteristic habit of a 
Zoanthid, with the twelve mesenteries of a Hexactinian, and 
the eight muscles of an Edwardsid,” and the evidence seems in 
favour of the view that it is the type of a new ang highly 
specialised family, descended from tzue Hexactinian ancestors. 


American Meteorological Journal, February.—Recent foreign 
studies.-of thunderstorms: IV. Italy, by R.*eDe C. Ward. 
Systematic study of thunderstorms in Italy. was begun in 1877 ; 
in 1880 the Central Meteorological Office took up the work, and 
the results have been regularly published in its zsg/s by Dr. 
C. Ferrari. The majority of storms come from north-west and » 
west, those from the western quadrant have the greatest velocity, 
and those which occur in sammer have a greater velocity than 
those in spring Or autumn. The chief causes of their develop- 
ment are high temperatures, high vapour pressure, and calm 
atmosphere, Ferrari’s investigation of thunderstorm phenomena 
is the most complete of any yet published.—Certain climatic 
features of Maryland, by W. B. Clark. The records of tem- 
perature and rainfall, published by the State Weather Service, 
show an intimage connection between the climate and the topo- 
graphy of the State. The mean annual temperature of the 
extreme western portion is 50°, while along the eastern border 
it rises to 58°, and the variations of the seasons ase stM#l more 
pronounced. The rainfall also shows perceptible differences ; 
m the west the average is 38'5 inches, and in other parts nearly 44 
inches. Ten miles above the earth, by H. A. Hazen, This paper 
contains an account of the ascent bf a balloon sent up by M. G. 
Hermite in Paris, on March 31, 1893, The highest point reached 
is computed to be 53,500 fet, and, according to the law of the 
diminution in temperature, the lowest temperature was probably 
not far from—104° F., but the trace was lost, owing to the 
freezing of the ink in the thermograph pen. Thesther &ticles 
are: Measurement of the seasons, by Hl. Gawthrop (a method 
is proposed by which, using the daily means as the unit, the 
progress of a season may be determined and graphically ilius- 
trated), and the climate of Louisiana, by eR. B. Kerkham, com 
piled from the State*Weather Service records ofthe past six years. 
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mercurial baronteters withè boiling-point, thermometers, by 
The auth®r ha made several comparisons 
with the above-mentioned instruments since 1876, and finds 
that properly constructed and verified thermometers form very 
good substitutes for barometer§ and aré capable of giving very 
accurate determinations of air pressure, espectally where it is a 
tyuestion of differences of pressure, rather than of absolute values. 
They are very usefpl as a check on the aneroid, and the author 
considers them indispensable for travellers who wish to deter- 
mine heights of mountains.—On the determingtiog of differ- 
ences of temperature and humidity between forest and field, eby 
Dr. J. Schubert. & series of observations was made at Ebers- 
walde during 1892 with carefully exposed instruments, the result 
being that the author considers that much of the difference 
hitherto found to exist may be due to imperfect exposure of the 
instruments, and to the times at which the obgpervations were 
taken. Je advocates further observations, with the use of the 
aspiration hygrometer, by which a free circulation of the air 
about the bulbs is ensured. 


IN the number of the Botanical Vazele í for December 1893, 
Mr. H. L. Russell completes his interesting account ‘of the 


bacterial flora of the Atlantic Ocean in the vicinity of Woods - 
He finds that bacteria exist in the mud &f: the., 
vcean-bottom in large numbers, and that they multiply there - 
freely, although they are not so numerous asin fresh water. The_ 
geographical d&tribution of the species is often extensive, and 


Holl, Mass. 


their vertical. range exceeds that of the majority of the higher 


the effects on the process of different chemicals. In the number 
for January"1894, Prof. Conway Macmillan proposes the terms 
archepema, protonema, and metanema, for the gametophytic 
structures below the ferns. Mr. A. Schneider.describes the 
symbiosis of algze and bacteria in the tubercles on the roots of 
Cycas revoluta, The bacteria belong to the genus XAizobium. 

Although the roots are abundantly. covered with many different 
kinds of-algee, thé only species found in-the cells of the tubercles 
was:a Nostoc, probably N. commune. : This abounds in the 
palisade-cells, where the JVos¢oc-colonies appear to take the 
place, and to serve the function of chloroplastids. 


In the Journal of ‘Botany for February; Mr. Jesse: Reeves 
describes the development of the stem and leaves of Physiotium 
giganteum, which differ from other.acrogenous Sungermannice 
in the remarkable peculiarigy of having a 2-sided instead of a 


- 3-@ided apical cell.—The Rev, W. ‘Moyle Rogers adds yet three 


more new.speciœ& (?) ta the already long list of British Rubi, 
viz. 2. mollissimus, Ri Powellii, R. britannicits, 


WiTH the number for January 1894, the Nuovo Giornale 
Botanico T&liano commences its new series as the organ of the 

talian Botanical Society, under the editorship of Prof. Arcan- 
geli., The first number consists exclusively of papers on Italian 
botany. P 


` 


SOCIETIES AND ACADEMIES. 
' LONDON. 


Royal Society, February 1.—‘** The Action „of Heat Sei 
Ethylene.” By Vivian B. Lewes. From the work of the 
earlier observers, the text-books have accepted the equation 


a I. “CH ys Ca t 2H, 


as " representing the decomposition which takes place when 
ethylene is subjected to a very kigh temperature, whilst, on the 
evidence ôf the work done byeMarchand, and Buff and Hofi- 
man, they represent the change taking | place at a lower tempera- 
ture by the equation 

2. ÈH =C +CH, 


5 Berthelot,” however, has coe to the conclusion that two 
molecules of @Mylene split up at a moderfite temperature into 
acetylene and ethane. œ 

“The author has mad@an investigation upon the action which 
*takes place at @efinite temperatures upon the ethylene, the pro- 


*ducts of decomposftion being as quickly as pose removed 


worm the heated zone. 
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Metiprologiscthe Zeitschrift, December 1893.—Comparison of 


The following new species are described :— | 
Bacillus ligicola, B. pelagicus, B. litorosus, and B, mar itimus, 
Mr.M. A. Carleton describes a series of experiments on the ; 
germination of the spores of Uredinez, especially in referencé to - 
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The gas bang pasfed through 140 mn?, of “heated tube, no 
change tak&s place until a temperature of 300° C. is reached, 
when traces of acetylene are gbserved ; between 800° and goo’ C, 


the acetylene increases in quantity, and large quantities of 


methane are generated, accompanied py liquid products. This 


@action increases until just below 1200° C. when hydrogen begins 
€o appear amongst #he products of decomposition, whilst the 


moment the liberation of hydrogen commences, carbon also is 
deposited ; and the formation of gil decreases until close upon 
1500°.C. when the decompositfon of the ethylene is practically 
complete, and the products of decomposition are mainly 
hydrogen with some undecomposed methane, and a copious 
deposit of carbon. 

When the products of degomposition of the ethylene are 


heated together for some time, ethane also is produced, ‘but @ 


splits up at 900° C. into ethylene and hydrogen, * 


Analyses of the products of decompgsition show that the 
primary action of heat upon ethylene may be ropsesenied by 


the equation 
3Co H, =2C, Ha t 2CH;; 


whilst the final decomposition is as represented by’ previous 
observers, | 

CoHa= Ca t 2Ha 
and that betweenthese two extr€mes there occur a Jarge number 
of interactions due to the polymerisation of the acetylene formed 
from the ethylene, and also at higher temperatures from the 
methane, according to the equation e 


2CH,=C,H,+3Hs. F 


February 1.—‘“‘On Hollow Pyramidal Ice Crystals,” 
Dr. Karl Grossmann and Joseph Lomas. 


By 


‘February 8.—'‘ Researches on the Germination of the Pollen 
Grain and the Nutrition of the Pollen Tube,” : By Prof. J. 
Reynolds Green, 

‘The whole of the researches described in the ‘paper mayebg 
summarised as under :— 

(1) Diastase and invertase are both present in pollen grains 
and can be extracted from them by the same treatment as has 
been found effectual in the cases of seeds and foliage leaves. 
The} relative quantities vary a good deal ; while’ some pollens 
contain both, others possess only one,” which may be either of 
the two. 

(2) At the onset of germination the amount of both diastase 
and invertase is usually considerably increased. In one species 
examined this increase was preceded bye primary diminution. 
When the pollen grain has lost the power of germinating, the 
quantity, of diastase has considerably decreased. 

(3) The pollen tubetis nourished during its growth by plastic. 
reserve material derived from two sources, the store of 
material in the grain itself, and a further store deposited i in the 
style: ` ` ; 

laj The reserve store of the pollen grain consists of different 

terials in different species: starch, dextrin, cane sugar, 
maltose, and glucose being the forms in which it is found, 

(5) The store in the style consists usually of ¢he same ‘carbo- 
hydrates, with the excepcion of dextrin. 

(6) The style itself contains enzymes to assist in preparing the 


reserve materials for absorption by the pollen tube, while the ' 


latter excretes the same ferments during its progress down the 
conducting tissue, 

(7) The absorption of food material appears to be one cause 
of the increase of enzyme found to occur during the germina- 
tion. 

{8) This absorption of food material is usually so active that 
the reserve store of the pollen grain is often largely increased by 
a temporary deposition, either in the grain or its tube, of some 
of the absorbed sugar in the form of starch. 

(9) There®is.a certain amount of evidence pointing to the 
existence of zymogens in some pollens, particularly such as 
germinate in a faintly acid medium. 


February 15.—'*On the Straining of the Earth resulting from 
Secular €ooling.” - By Charles Davison. 

In this paper the problem as to the total volume of the earth’s 
crust folded and crushed above the surface of zer8 strain is con- 
sidered on the supposition that the coefficient of dilatation ismot 
constant, but increases with the temparature. By this means it 
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has been found tha after 100 million years, the depth. of the 
urface of zero strain is 7°79 miles, the total volume of crust- 
olding about 6, £45,000 cubic miles, and the mean thickness of 
the layer formed býð spreading it over the whole earth 164°7 
feet. This result is much larger.than that obtained when the 
coefficient of dilatation is taken as constant.e e 
If the conductivity ifcreases with the temperature, or if the 
material which composes the earth’s interior be such that the 
conductivity and coefficient of diMtation are greater in it than in 
the surface rocks, or if initially the temperature increased with 
the depth, these figures must be still further increased. It 
follows, therefore, that calculations as to the alleged in- 
sufficiency of the contraction thgory to produce mountain 


ranges are at present inadmissible. ° 


‘** Chemical Analysis of the Meteoric Stone found at Maka- 
nwa, near Invercargill, New Zealand, in the year 1886.” By 
Lowletcher, F.R.S. 

The results of a micgoscopic examination of this meteorite by 
Prof. Ulrich have already been published. Mr. Fletcher has 
now completed the chemical analysis of the stone, and in this 
paper gives a detailed account of the method and his observations, 
for the convenience of future analysts of sich bodies. 

The interest of the investigation is not in the minefalogical 
results, but in the study of a composite method applicable to the 
most complicated meteoritic chepical analysis, namely, that of 
a partially-rusted meteoric stone. 


Chemical Society, February 1.—~Dr. Armstrong, Presi- 
dent, in the chair.5—The following papers were read :—Note on 
the liberagon of chlorine during the heating of a mixture of 
potassium chlorate and manganic peroxide, by H. McLeod. 
Brunck has recently stated that oxygen prepared by heating a 
mixture of potassium chlorate and manganese dioxide, contains 
ozone but not chlorine. The author now shows that the re- 
verse of this is true, the gas containing chlorine but not ozone. 
—The examination of some recent freezing-point determina- 
tions, by S. U. Pickering. The differences between the results 

he freezing-point determinations made by the author and 

$ Jones are apparently due to inaccurate calibration of the 


thermometer employed by the latter.—Salts of dehydracetic ` 


acid, by J. N. Collie and H. R. Le Sueur. The salts of de- 
hydracetic acid have the general composition C,H,O;M ; on 
heating at 145° they lose water, and the residual salts then have 
the composition CHOM. This water may be water of crys- 
tallisation ; the question as to whether dehydracetic acid is a 
lactone or not, is hence still unanswered.—A new method of 
producing carbon tetrabromide, by J. N. Collie. A very large 
number of organic compounds yield carbon tetrabromide when 
heated with a strong solution of s$dium hypobromite.— 
eMetallic derivatives of acetylene. Mercuric acetylide, by M. 
Travers and R. T. Plimpton. Mercuria acetylide is a white 
explosive powder, and probably has the composition 
3C,Hg,H,O.—Synthesis of indene, hydrindene, and some of 
their derivatives, by W, H. Perkin, junr., and E. Révay. On 
heating barium hydrindenecarboxylate, indene, and not hydrin- 
dene, is obtained ; the indene, however, seems to be isomeric 
with ordinary indene. ° 


Mathematical Society, February 8.—Mr. A. B. Kempe, 
F.R.S., President, in the chair.—At the request of Lord Kelvin, 
P.R.S., Mr. J. J. Walker, F.R.S., gxhibited and described 
Lord Kelvin’s models of his ‘* Tetrakaidecahedron.” Votes of 
thanks were passed to Lord Kelvin and to Mr. Walker. A 
conversation ensued, in whick Messrs. S. Roberts, F.R.S., 
Forsyth, F.R.S., MacMahon, F.R.S., Elliott, F.R.S., Colonel 
Cunningham, R.E., and the President took part.—-Abstracts 
were communicated ‘of the following papers:—On a class of 
groups defined by congruences, by Prof. W. Burnside, F.R.S., 
and some properties of the uninodal quartic and quintic having 
a triple point, by Mr. W. R. W. Roberts. Most of the pro- 
perties of the curves, discussed by Mr. Roberts, are derived 
by the aid of Abelian integrals. 


Linnean Society, February 15.~~Prof. Stewart, President, 
in the chair—Mr. W. B. Hemsley exhibited some germi- 
nating seeds of Zemna and some fiowering plants of 
Lemna gibba, upon which, in his absence, somee remarks 
were made by Mr. C. H. Wrighte From the observations 
made it was suggested that, although Lemna minor and F. 
gibba are? usually regarded as distinct, they are respec- 
tively the male anddemase plant of one species. On behalf of 
the Director of the Royal Gardens, Kew, Mr. C. H. Wright 
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exhibited and made some remarksgipon a colléction of fative 


presented to the Herbarium by Miss Yorke, and which was rẹ 
markable for the skilful way in which the natural colours of th® 
flowers had been pres¢rved.—Onebehalf of the Rev. J. G. Tucla, 
of Tostock Rectory, Bury St. Edmunds, there was exhibited a 


(Passer montanis), which had been taken near Bury on January 
13 last. Only one instance of a similar wild hybrid ®as known 
to have been previously captured, although two or three in- 
stagces were on record of the two species interbreeding in 
aviaries.-~Mr. J. C. Willis gave an abstract of a paper on the 
“ Natural History of the Flower” (part ii.), in which he dealt 


‘vith the mode of fertilisation in Brodiæa txtoides, S. Watson, 


Stanhopea tigrina, Bateman, Pimelia decussata, R. Br. var, 
dtosmafolta, Cojyledon umbiticus, L., Hydrolea spinosa, L., and 
Ziziphora capitata, and made some remarks on cleistogamy in 
Salvia Verbenaca, L, A. discussion followed, in which Dr. D. H. 
Scott, Prof. Reynolds Green, and Mr. A. B. Rendle took part. — 
The Secretary read a papegpy Miss D. F. Pertz, on hygroscopic 
movements connected @ith seed-dispersal, in which the author 
partially reviewed the literature of the subject, and detailed the 
metha of observation adopted by previous workers and by 
herself. 


Zoological Society, February 20,—Prof. G. B. Howes in 
the chair.—~A report was read, drawn up by Mr.eA, Thomson, 
on the insects bred in the Insect-house during the season of 
1893. Examples of seventeen species of Bombyces, twenty of 
Diurnal Lepidoptera, and twenty-four of Nocturnal Lepidoptera 
had been exhibited during the past season, of which many had 
not been shown in former years. Amongst these were.specimens 
of the fine insect Actias mimosæ, from south-east Africa, hatched 
from cocoons presented by the Rev. H. A. Junod.—Mr. Oldfield 
Thomas called attention to the skin of a Giraffe from Somali- 
land, sent for exhibition by Mr. Rowland Ward, and pointed 
out its differences from the South African Giraffe.—A com- 
munication was read from Dr. R. W. Shufeldt, giving particulars 
of the methods used in ‘preparing specimens of certain Inverte- 
brates for public exhibition employed in the U.S. National 
Museum.—-Mr, Sowerby read a communicatiog forwarded to 
him by Dr. O., F. von .Moellendorff, giving an account of a 
collection of Land-Shells from the Samui Islands, Gulf of Siam. 
These Land-Shells were referred to thirty-three species, of which 
many were described as new to science.—A ‘communication 


hybrid between the common house sparrow and the tree sparrow e 


plants from the neighbourhodl of @Cape Town, which hadebeen 9» 


a 


from Dr. D. Sharp, F.R.S., contained a list of Hemiptera @ e ® 


Heteroptera of the families Azthocoride and Ceratocombide, 
collected by Mr. H. H, Smith in the island of St. Vincent, with 
descriptions of new genera and species, pyepareg by Prof. P. R. 
Uhler, upon specimens submitted to him by the West Indian 
Committee.—-Mr. O. Thomas read the third of his contribu- 
tions towards our knowledge of the mammals eof Nyasaland, 
based, as the two former, on specimens forwarded to*the British 
Museum by Mr. H. H. Johnston, C.B., H.B.M, Commissioner 
in British Central Africa, The present paper contained remarks 
on thirty-five mammals, of which two were described as new, 
and were named respectively Lepus whytet and Procavia 
johnustont.—-A. communication from Dr. R. W. Shufeldt gave 
an account of the conclusions to which he had arrived respecting 
the affinities of the birds of the order Steganopodes, 


Royal Meteorological Society, February 21.—Mr. R. 
Inwards, President, in the chair.—The following papers were 
read :—Temperature, rainfall, and sunshine at Las Palmas, 
Grand Canary, by Dr. J. Cleasby Taylor. The author ‘gave 
the results of his observations during the five yearsa889%93. The 
island of Grand Canary occupies a position midway between 
the African continent and the most western of the Canary group. 
The mountain peaks rise to a little over 6000 feet, and are about 
twenty miles from the coast. The chief town and port of the 
island, Las Palmas, is consequently free from the influence of 
the mountains. The dfirnal rangeeof temperature fluctuates 


considerably with the variations in wind and sunshine. With ° 


a southerly wind (which usually dies down at sunset) the range. 
is increased, but the Breater ae of the increase faue toà higher 
day temperature. With northerly wigds persisting after sunset, 
the range may be very slight, particulasly if the day has been 
cloudy. The sea temperature is dependent om causes outside® 
the limits of the archipelago ; local presenc or absence of sun-* 
shine does not cause any difference. As boisterous northerly 
wind, with a high sea, may cause the temperature to fall quicker 
® 
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than usual, or, if the temperatyze is risig, to check the rise ; self-fert@ised. Flies form a larger percentage of the insect- 


but &ny sudden variation is Very rare. The rainfallis not great, 
ough it is spread over a large number of days, the average 
early amount being 8'90 inches. The greater part of the rain 


falls during October to Januafy, while the period from June to® 


September is practically rainless.— Report ‘dh the phenological 
observations for 1893, by Mr. E. Mawley. This was a discussion 
of the obgervations made on the flowering of plants, appearance 
of insects, and the song and nesting of birds. The year 1893 
‘was in complete contrast toits predecessor, begng yery forward 
throughout the United’ Kingdom. The February and March 
plants were later*than usual in blossoming, especially in the 
colder parts of our Islands, but after this the dates were every- 
where in advance of the average, and during the height of thé 
flowering season the departures from the mean were often con- 
siderable.—-Comparative observations with two thermometer 
screens gt Ilfracombe, by Mr, W. Marriott. Some exception 
having’ been taken to the thermometer screen which has been 
in use at Ilfracombe for a number of years past, a Stevenson 
screen was placed at a distance of6o feet from the old screen 
in October, 1892, since which date sitfultaneous observations 
in the two screens have been made daily ato a.m. The results 
of this comparison show that the temperature deduced fr@m the 
two sets of observations agrees very closely, the old screen being 
only 0°°3 higher than the-Stevenson. 
ü CAMBRIDGE. 


Philosophical Society.—February 12,—-Prof, Hughes, 


S aA a the chair.—On a suggested case of mimicry in the | 


mollusca, by Mr. A. H. Cooke. The species concerned were 
Strombus maurtizanus, L., and S. luhuanus, L., the shells of 
which differed from those of all other Stromzdus in their close 
resemblance to the shell of Conus, a genus with which they are 
known to live: Stromézs being a frugivorous animal with small 
and ‘weak teeth, and Cos on the other hand being carnivorous, 
with very large and barbed teeth, provided with a poison bag 
and duct. It was suggested that this resemblance must tend 
greatly to the advantage of the Stremébus, since the dangerous 
propertfes.of Cous would tend to prevent its being touched by 
predatory fishes,—On the evidence as to the extent of earth move- 
ments and its bearing upon the question of the cause of glacial 
conditions, by the President. Prof. Hughes referred to the former 
paper in which he discussed the first part of the question, viz. the 
evidence of glacial conditions offered by scratched stones and 
smoothed and striated rock surfaces. He then stated the second 
part of the question in the same form as that in which the astro- 
nomical theory of the cause of recurrent glacial conditions is 
Usually put foryard., He contended that there is abundant 
evidence of contemporary earth movements of such a kind. and 
magnitude as would, if their possible effects were not destroyed 
or modified by other causes, produce greater vicissitudes of 
temperatufe than any that are required to explain the most ex- 
treme glacial conditions observed in past time. An examina- 
tion of the succession of events as recorded in the crust of the 
earth shows that these greater movements of elevati n and de- 
pression have been secularly recurrent, and an inquiry into the 
geographical distribution of tlee formations which are held to 
contain evidence of glacial action leads ‘to the conclusion that 
they are arranged round basins, and further that around the rim 
of these basins we have the clearest proofs from independent 
evidence of marginal movements of great intensity. he 
average fall of temperature as we ascend is obser¥ed to be about 
1° F, for every 300 feet. Therefore the reduction of tempera- 
ture dueto such elevations as would result from known up- 
heavals is quite sufficient to explain the occurrence of glaciation 
anywhere. A consideration ofthe geographical causes of glacial 


visiturs in England than jn Germany.—Contributions to thg 
geology of the gosau beds of the Austrian Sdizkammergut, by 
H. Kynaston. 

EDINBURGH. 


° 
Royal Society, February 5.—Prof.*Copeland, Astronomer 
Royal for Scotland, in the chair.—Dr. John Murray gave an 
address on the floor of the ocamn®:t great depths. He discussed. 
the character of the deposits and the organisms found at the sea- 
bottom by the Challenger expedition. Exclusive of the protozoa, 


certain species were found iff Antarctic waters which corre- - 


sponded tospecies found in Arctic waters, while no such species 
were found in interveying tracts, 
been due to the production of the same species, from different 
origins, under the same conditions; but it is more in,accord- 
ance with modern ideas to suppose that they had a compón 
origin. Dr. Murray suggested that the common origin was 
referable to a period when the whole ocean had a fairly uniform 
high temperature of perhaps 70° or 80°. Under this condition 
there might have been a universal fauna. As the polar regions 
became colder, simil4 portions of the fauna became adapted to 
the lik@ conditions of the northern and southern tracts ; while 
the portion which was forced to retreat from the colder regions 
was now represented by the fauna of the coral reefs and tropical 
waters. . © 

February 19.—Sir Douglas Maclagan, President, in thë chair. 
—Mr. John Aitken read the third part of a paperon the number 
of dust-particles in the atmosphere of certein places in Great 
Britain and on the continent. Observations had bdtn taken at 
Hyéres, Cannes, dnd Mentone. ‘There the air was never found 
to be very pure, the lowest number of dust-particles recorded 
being 600 per cubic centimetre. At the Italian lakes the con- 
ditions were found to be somewhat similar, When the’ wind 
blew up the slopes from the valleys, the number of dust-particles 
was greater than when it blew across the’ mountain tops. On 
the Righi it was also found that the air from the mountain was 
purer than the air from the plains. The haze increased withthe 
number of particles. A connection was also observed betw&en 
the amount of dust and the appearance of the sunset. When 
there was much dust, the light was warm and soft; when there 
was little, the lighting on the landscape was cold, clear, and 
sharp. A careful series of observations had also been taken at 
Kingairloch, which, along with others, had been used in the 
determination of constants in equations connecting the haze with 
number of dust particles, &c.—A paper, by Mr. George 
Romanes, containing a suggestion as to the probable nature of 
electrification, was communicated, j 


@ 
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Academy of Sciences, February 19.—M. Loewy in the 
chair.—On linear equations ,of the second order containing an 
arbitrary parameter, by M. Emile Picard.—On certam develop- 
ments in series, required in the theory of the propagation of 
heat, by M. H. Poincaré.—Typhoid fever in Paris, for the 
period 1884-1893 ; itsautumn and winterincrease. An abstract 
of a memoir, by M. de Pietra Santa, giving his,conclusions con- 
cerning the general decrease of this disease and the causes of 
this decrease.—-Observations of the new planet AV (Courty, 
1894, February 11), made at the Paris Observatory, by M, G. 
Bigourdan.—Observations of the planet 1894, AV, made by the 
great equatorial of the Bordegux Observatory, by MM. L. 
Picart and F, Courty.—Results of the solar observations made 
at the Royal Observatory of the Roman College during the fourth 
quarter of 1893, by M. P. Tacchinii—On the tetrahedra conju- 
gate with respect to a quadric, and of which the edges are tan- 


conditions explains why the effect has not always followed®| gents to another quadric, by M. H. Vogt.—On a case of degenera- 


when the upheaval is known tg have been great enough to have 
produced it: seeing that it is along the axes and areas of 
greatest movement that the greatest ignudation takes place and 
the actual elevation represents only the e®cess of uplift over 
denudation. —On the fertilisation of some species of Medicago in 
eEnglang, by J H. Burkill. Thasfloral mechanism of four species 
of Medicago (sativa, L., falcata, L., silvestris, Fries, and lupu- 
lina, La, was discussed, &nd lists of insect-visitors given. The 
e processes which unite the alae and carina hold thestaminal tube in 
e position in theSunegploded flower, while the basal processes of 
the alae serve as trigĝers whereby an inseet may explode it. 
The stigma is rendergl fertile by rubbing as in Lotus, but in 
of. lupulina in older unexploded flowers becomes receptive and 
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tion of a general projective system, by M. F. Engel.—On the 
movement of two points joined by a spring, by M. L. Lecornu. 
—On a system of two pendulums joined by an elastic thread, by 
M. Lucien de la Rive.—A new simplified method for the calcu- 
lation of rapidly alternating currents, by M. A. Blondel.—The 
symmetrical aplanatic objective, by M. Ch. V. Zenger. 
author has constructed systems of lenses imitating @s far as pos- 
sible the*conditions obtaining in the human eye. He gives the 
necessary mathematical in*%estigation. -Two lenses, a plano- 
convex lens of phosphate crown: glass, and a plano-concave of 
borate crown glass of less refracting and greater dispersive power, 
are combined to produce a system for whichét is claimed, that (1) 
the achromatism is exact for the entire length of ‘the spectrum ; 


# 


This may. be supposed to havas 
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(2) astigmatism is cogrécted very thorougfly ; of spherical 


; . , I I «\ . 
aberration, with a convenient aperture ( = -— to —] is 
e 


è F. 20 
reduced to the minimug value of a second of arc ; (4) the cur- 
yature of the field is absolutely corrected.—On the ten?perature 
of the higher regions of the atmosphere, by MM. Gustave Her- 
mite and Georges Besancgn. A reply to a crfticism of a recent 
communication. —On the minimum electromotive force necessary 
for electrolysis to takë place, by M. Max Le Blanc. The 
author claims priority over M. Nourrisson, and quotes some of 
his results from the Zeitschrift physik. Chem. 1891, p. 299.-~ 
Observations on the preceding note: the limits of electrolysis, 
by M. Berthelot. A memoir by the author published in 1882 

‘* Sug les limites de l’électrolyse,’’ Wizz. Chim. Phys. [5], 27, 

_ p. 88) carries the whole subject further thar?the papers by MM. 
Le Blanc and°Nourrisson,—On the fusibility of isomorphous 
mimtures of some double carbonates, by M. H. Le Chatelier. 
A sttfly of mixtures of sodium and potassium carbonates with 
calcium, strontium, and barium carbonates in such proportions 
that the alkaline carbonate and the alkaline-earthy carbonate 
are in equivalent quantities. Lithium carbonate behaves simi- 
larly to the alkaline-earthy carbonates. —Onghe allotropic trans- 
formation of iron under the influence of heat, by M. Ggorges 
Charpy. Conclusions are drawn from the experimental evidence 
quoted, indicating that the transformation is more rapid at 
more raised temperatures, but appeeciable time ig required, and 
hence daration of heating as well as temperature should be 
regarded in metallurgical operations. —Constitution of orcin, by 
M, de Forcrand. A thermal study ; the results indicate that the 
phenolic hydgoxyl groups occupy the meta position with regard 
to each other; the first has a sliphtly higher, the second the 
same thermal value as ordinary phenol.—On the ethylphenols, 
by MM. A. Béhal and E. Choay.—On the multirotation of 
sugars, by M. P. Th. Muller. The reaction producing the 
multirotation of sugars is of the first order; it proceeds in 
accordance with the law of the active masses, A constant at 
any given temperature measures the progress of the reaction. 
The epeed of transformation is markedly greater for the pen- 
tose than for the other sugars,-—-On the reciprocal affinities of 
the Myxosporidiz, by M. P. Thélohan.—Researches on the 
structure of Mucorini, by MM. P. A. Dangeard and Maurice 
Léger,—-On the réle of Plantago alpina in mountain pastures, 
by M. E. Guinier. 


@ 
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Physiological Society, January 26.—Prof. du Bois Rey- 
mond, President, in the chair.—~Dr, Dembo, of St, Petersburg, 
spoke on the physiolagical value of the various modes of 
slaughtering animals, and came to the coifclusion that the most 
hpmane method consists in cutting the large blood-vessels of 
the neck, When this is done,® unconsciousness sets in within a 
few seconds of the operation, while the movements made are 
merely symptoms of the cerebral anemia. Further, the flesh of 
animals bled to death keeps best.—-Dr. von Noorden gave an 
account of part of the experiments he has carried on in conjunc- 
tion with Prof. Zuntz,:on the action of quinine on the meta- 
bolism of man. 
period, and after pitrogenous equilibrium was established, daily 
increasing doses of quinine were administered, with the result 
that during the time it was given, and for a day afterwards, the 
output of nitrogen was markedly lesserfed, but later on rose 
again to its initial value. Phosphorus showed the same falling 
off as did the nitrogen, whereas uric acid was only lessened in 
the period subsequent to the administration of quinine. Under 
the action of the drug the leucocytes diminished in number, but 
increased again later on. Careful investigation of the respira- 
tory interchange showed a very slight but distinctly increased 
consumption of exygen, probably to be explained entirely by the 
considerably increased ventilation of the lungs while the drug 
was being taken; this fell again subsequently to-its normal mag- 
nitude. Dr. Ullmann, owing to the lateness of the hour, was 
only able to state his view that the red blood-corpuscles of man 
are spherical; he will give the basis for this view at a subsequent 
meeting. - 

February @—Prof. du Bois Reymond, President, in the 
chair.—-Prof. Zuntz had made experiments with a *Petten- 
kofer respiration apparatus at Gottingen, on the respiration by 
the skin and intestine of the horse. He first of all found that 
the *total ofitput of carbon dioxide in twenty-four hours was 
4200grm, Excludirgy that from the lungs, the remainder due to 
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the skin and intestine amounted togetlfer to 145 grm.,*and_an 
additional 22° grm., fym volatile hylrocarbonse The latter 
can only be methane, and henc€’con@ from the intestine. New. 
since the gases of the intestine have a constant composition as- 
regards methane, carbon dioxide and hydrogen, it became at 

oace possible to calculate how muc® carbon dioxide comes from 
the skin, and how mvch from the intestine. : 


Physical Society, February 2.—Prof. Kundt, President, in 
the chair.—Prof, Goldstein spoke on the kathodic light, dis- 
tinguishing the five following kinds of radiant rays :— 
(1) The yellow rags of the first zone, which are very strongly 
developed at the hinder side of the kathode,, when there are 
holes in the latter. These rays are propagated in straight lines, 
arg not affected by magnets, and exhibit no phosphorescence. 
(as The rays of the second zone, which extend a long way into 
the space occupied by the kathodic light, may be concentrated 
by a bent kathode, are propagated in straight lines, are bent 
out of their course by a magnet, and are phosphorescents when 
they strike the inner wall of the tube. (3) The rays of the third 
zone, which are propagated uniformly in all directions, can turn 
a corner and throw no spad@ws. (4) A fourth kind of rays 
which produce inverted fmages of the electrode, and are arrested 
by screens. (5) A fifth kind is ordinarily invisible, but gives 
rise to bight stars where the rays fall on the wall of the tube. 
All the above five kinds of rays occur mixed in the light of the 
kathode, and intersect each other. Inthe ‘‘ secondary negative 
light,” which is developed when the tube in which the discharge 
takes place has constrictions on it, and which is seen at the end 
of the constriction turned towards the anode, Prof. Goldstein 
had observed two distinct kinds of kathodic light. Further, since 
the secondary negative light can pass over into the anofffe light, 
the latter must also consist of kathodic rays. When a metallic 
plate with holes in itis placed in the middle of a vacuum tube, 
at whose ends the electrodes are inserted, he observed that 
artificial kathodic rays are produced on that side of the plate 
which is turned towards the anode. The above phenomena Rad 
been observed in air, nitrogen, oxygen, hydrogen, carbon 
dioxide, and mercury vapour, and were demonstrated at the end 
of the meeting, 

e * 

Meteorological Society, February 13.—ProQ Hellmann, 
President, in the chair.—Prof, von*Bezold spoke on the various 
modes of discriminating between clouds, as, for instance, by 
reference to their dimensional appearance, their form, structure, 
and height, and then proceeded to go very fully into their 
discrimination as based upon their mode of formation. „Clouds 
are formed either as the result of cooling (resulting from either 
radiation or contact), or by mixing®or by adiabatic expansion 
(more strictly speaking, expansion with insufficient heat supply).® 
Condensations resulting from cooling give*rise t8 earth clouds 
and the various mist clouds which more rarely occur at higher 
levels, Stratus clouds result from mixing, as alsoedo the over- 
hanging caps of föhn clouds on mountain tops, the cloud etreamers 
of cumulus clouds, and more especially the cloud-waves at the 
junction between two winds which are passing each over the 
other. Adiabatic expansion gives rise to cumulus clouds. The 
speaker illustrated his remarks by a series of cloud-photo- 
graphs and sketches. e 
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ELECTROMA GNETISM AND D YNAMO 
i CONSE EE CEON: 


A Text-Book on T E and the Construction 
of Dynamos. By Dugald Ç. Jackson, B.S., C.E., Pro- 
fessor of Electrical Engineering in the Davert of 
Wisconsin, &c. Vol. I. (New York and London: 
Macmillan and Co., 1893.) 


bad 


N this work an excellent attempt is made to present 
the elements of a very important subject in small 
compass and in a clear and readable form, without any 
sacrifice of accuracy. The present volume is only the 
first instalment of the complete treati§e promised by the 
author, but it contains in nine chapters, covering some 
280 pages, a fairly comprehensive survey of the elements 
of electromagnetism, the m&gnetic properties of iron, 
magnetic circuits and characteristic curves of dynamos, 
a discussion of efficiencies, and the action of multipolar 
dynamos. e 

The primary definitions and statements regarding 
units, which are always a good test of the competency 
of at least the theoretical treatment in a book: like the 
present, are generally clear and accurate. The author 
begins by discussing lines of force, and on p. 2 gives 
the needful caution that such lines “have no material 
efigtence, but are merely hypothetical.” It might have 
been added here, perhaps, that this notion of lines of force 
is a concept corresponding to a state of the field produced 
by the’presence of the magnetic distribution, that is to 
say that there is some*kind of “displacement or motion 
of the medium” perfectly, real though not material, the 
direction and amount of which is typified by the grouping 
of the lines of forces 

On the same page it is stated that “when the lines of 
force in a magnetic field are paralleland of equal number 
per square centimetre a magnet pole will experience 
the same force at all points of the field, and the field is 
said to be uniform.” This is, of course, quite correct ; 
but it ought to be noticed that if the lines of force ar 
parallel throughout any finite portion of the field, they 
must be of eqwal number per square centimetre, and 
vice versh. 

The usual definitions of B and Hf are given‘on p. 5, 
and we do not criticise in any adverse sense the author’s 
procedure in so doing. But we cannot help thinking 
that itis much more conducive to clearness to give to 
„each medium, whatever it is, a magnetic inductivity, and 
to consider this as a physical quantity depending on the 
medium. Thus, denoting the inductivity by p, we should 
have the relation B=pH. Then if the inductivity of a 
standard medium be p, we should have, for the same H, 
Bo=)H. The ratio B/B, or p/p, is then properly the 
permeability of the former medium, and might be denoted 
by w. This® it seems to us, would be much more in 
accordance with Lord Kelvin’s qiginal presentation of 
the matter. The permeability w would be in all circum- 
stantes a nfere ratio, and therefore of zero dimensions ; 
while the confusion’ cauSed by at one time regarding p as 
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reciprocal of the square of a yelocity), would be entirely 
avoided. This procedure was recommended some time 


ago by Heaviside, and there can be no question of the® 


desirability of its adoption. Instead of the, equation 


e 9 HZIHATK j 
we should have 


B= My (I +47 k) 


Where « is the magnetic susceptibility, also a pure 
number. If, as Heaviside strongly advocates, “ rational ” 
units be adopted, the 4m must be omitted jn these 
formule. 

The ordinary mode of dealing with the subject begins 
by making B a quantity of the same dimensions as H, 
and later when the energy of the electromagnetic field is 
discugsed the definition of B is virtually altered, so that 
BH/8r becomes the energy per unit volume of the 
medium, and B has zo¢ the same dimensiongas H. This 
change may be explained, but it constitutes a sore 
difficulty to the student. 

In the present case, however, the matter is st so im- 
portant, as for the dynamo application it is sufficient to 
regard the relation as that which holds when py is put 
equal to 1. There is, however, essentially the same kind 
of difference between u and w that there is betWeen 
density and specific gravity. The former depends on 
the units adopted, the latter does not. 

A very good account is given in chapter iiie of the 
magnetic properties of iron. The more important recent 
researches on this subject are summarised, and the results 
illustrated by curves. The author seems, however, to 
have missed, or at any rate has not brought out, the point 
of Dr. Hopkinson’s divided bar method, which was to 
test the total magnetic inductign in the bar after certain 
specified series of changes of magnetic force had been 
applied. This object would not be’ attained by having 
the bar undivided and the coil fixed, and simply reversing 
the magnetising current, as Mr. Jackson suggests. 

The description in this connection of a ballistic 
galvanometer as “a galvanometer with a rather heavy 
needle, and therefore a considerable time of vibration,” 


has the merit of brevity, but js curiously inaccurate. It ° 


is no doubt an off-hand careless statement which has 
escaped correction in proof, but it may mislead a reader 


‘Iint@ supposing that weight of needle was in itself an 


advantage inesuch an instrument. 

Hysteresis is adequately discussed in this chapter, 
and Steinmetz’s formula for the energy dissipf&ted in 
a cycle as depending on the quality of the iron and the 
number of cycles per minute is exemplified by numerical 
values found by experiment for different kinds’ of iron. 


Here we notice the phrases “ watts of energy,” “energyin , 
improperly uséd for “ joules of energy,” “energy , 


watts,” 

in joules, id e 
With repaid toethe dis®ussion - of enemy-lostes by” 

hysteresis, it is worth remarking that no assertion can be 


made as to the disposal of the @nergy given to thee 
The * 


medium (or taken from it) in an unclesed cycle. 
ordinary diagrant and mode of discussing it easily showe 
that at certain parts of the cycle mor energy is given tq 
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” refigcts credit on the Norwood Press, Boston. 
eless than weave seen in seme othes cases of that dis- 





a the medium, at others I®s, thgnis acgounted for by the 
ingrease in electrokinetic energy, and that similarly 
when energy is being returned from the medium more or 
legs is received than disappears from’ the electrokinetic 
energy of the field. It seems not impo$sible that these 
energy differences may be related to the eyclic changes of 
dimensiorfs of a specimen of iron, which it has been shown 
recently by Mr. Nagaoka (Phil. Mag. Jen. 91894) ac- 
company the cycles of magnetisation. | 

In chapter iv. we have a business-like T of 
what the author calls the establishment of. electric® 
pressures, in which the building up of a nearly uniform 
current by ‘the commutation of successMe sinusoidal 
currents in the different sections of the armature is 
described in the usual manner, but clearly and without un- 
due elaboration. The winding 6? Gramme and Siemens 
armatures is dealt with in the same chgpter, which ends 
with some numerical calculations of armature conseants, 
and the heating caused’ by the Joulean dissipation of 
energy in the coils. 

bes’ + 

Hopkinson’s method of studying dynamo construction 
by means of the idea of the magnetic circuit, in con- 
junction ith his brilliant invention of dynamo character- 
istic curves, and the valuable practical results which he 
and others have obtained by this mode of investigation, 
have gone far to clear up the whole subject of the design- 
ing af steady-current machines. Prof. Jackson has done 
well to devote a considerable amount of space to this 
part of the subject; in fact, taking in the topics of 
regulation and | connecting dynamos, it occupies no less 
than half the present volume. Opinions will no doubt 
differ as to the practical Value of a good deal in this 
chapter, but the selection made seems satisfactorily 
dealt with. 

Short chapters on efficiencies and multipolar dynamos 
conclude the volume. A second is promised on alter- 
nating current and arc lighting machinery. 

As it is the 8bject*of the author only to present funda- 


mental principles, and he very rightly holds that the 


electrical stutlent should study typical dynamos mainly in 
the workshop or generating station, he has not burdened 
his pages with cuts of actual machines of different kinds. 
There the student who has had asound course of instruc- 
tion such as this book represents, based upon previous 
knowledge of certain cognate subjects, and satisfactory 
divergences into others, will be able to read to advan- 
tage what is essential of the more elaborate work of 
reference on dynamo machinery. 

A small incidental advantage is the deen of those 
embarr@ssing folding plates, which cannot be avoided in 
works of the latter kind, and which, instead of being 
printed on cloth-backed PE arranged to fold alway 
at the same place, are made of the most exasperatingly 
brittle and frail material. 

The book is excellently printed @n good, bold type, and 
There is 


agreeable glare of regularly reflected light from the hot- 
pressed paper, whieh renders many American books, 
e notwithstandfng, their often excellent typography, so 
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INTERNAL COMBUSTION MOTORS. 


By Bryan 
(London: Charles Griffin 


A Text-Book on Gas, Oil, and Air Eggines. 
Donkin, Jun., M. inst. C. E. 
e and Co., Ltd., B94.) 


S the A of recent researches on internal com- 
bustion motors are usufily:only to he found in the- 

proceedings of our technical societies and institutions, 
we greet the present volume with pleasure. The gas. 
engine in its present form has attained a lasting 
success, and this eis due principally to the labéurse 
of Messrs. Crossley Bros., of Manchester a history 
of that firm being really a record of the. adva 
of the gas engine from its early stages to its present high 
state of development. The manifold advantages of a gas 
engine over a steam engine are evident, particularly when. 
the power is required intermittently ; moreover, for elec- 
tric lig&ting, this type of motor is invaluable for small 
powers, being started at a few minutes’ notice. For 
larger powers where town @as would be expensive, the. 
addition of a Dawson gas plant rendersit far more ecbnom- 
ical in fuel consumption than any steam engine, and with 
proper supervision the cost of repairs cåh be rgaintained 
at a low figure. Once started, a gas engine can be 
allowed to run for several hours. unattended, thus reduc- 
ing thecost of skilled attention to a minimum. 

Experiments are now in progress with the object of 
reducing the consumption of gas in the Crossley Otto 
engine, and the following results show the progress made: 
in this direction. A 14-h.p. nominal engine has receatfy 
been tested, and gave a brake horse-power of 39°91, and 
used 16'487 cubic ‘of gas per b.h.p. per hour. These: 
results are far in advance of the older engines, and show 
there are still means of improving what is already a. 
wonderfully economical motor. 

Mr. Donkin’s work is divided into three parts, treating 
respectively of gas, air, and oil engiges. Part i., on gas. 
engines, is divided into two sections, the first dealing with. 
the early history 9f these motors, and the second with. 
modern gas engines. The subject of gas engines occu- 
pies more than half the book, and has been treated in a 
careful and very complete manner ; most known engines. 
are described and illustrated, and indicator diagrams are 
Shown in many cases, thus rendering the descriptions. 
very complete. Although the Atkinsoneengine has not. 
come in for very general use, it is an excellent example 
of a type giving arfimpulse every revolution, using one 
cylinder, whereas the Crossley engine gives an impulse: 
every two revolutions. Andgther engine of a similar type 
is that designed by Prof. Rowden, and although it is not: 
described in this work, or elsewhere, yet the consumption. 
of gas is very low per brake horse-power, and owing to the- 
complete expansion of the heated gases the water jacket. 
round the cylinder is not so necessary. 

Part ii. &f the volume under review deals with petroleum 
engines, a class of motor now rapidly coming to the front, 
and used in places where gas is not available. If Messrs. 
Crossley Bros. can claim the honour of havimg made the 
gas engine a practical wprking success, Messrs. Priestman. 
can claim the same honourable position fis regards the 


difficult to read witi comfort. í oil engine. Like all new machines it is môre or*less 
ė , A. GRAY. complicated, and recent engine? mfde by other firms 
g e, 7 ; 
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are decidedly m@re simple. Here again we find Messrs. 
¿Crossley Bros. to the fore with gn engine designed on the 

lines of their Otgo gas engine, and certainly working 
economically and without trouble. 

Part i. deals with air engines, aesulbject which hae 
occupied the minds of engineers for many years, and 
one which appears to bmfge their best designs and 
schemes. These motors deal with low working pressures, 
and are necessarily bulky foxtheir power. Inthe Ericsson 
engine, for instance, the pressure was only 3 lbs. per 

e square inch. -. 

The author says in the preface that, “in both oil and 
a about 40 per cent. of all the heat received 
noy goes off in the exhaust gases, and about 35 per cent. 
in the jacket water.” This is nothing new, and the 
remedy lies in the better expansion of the heated gases. 
This with the Crossley engine is dificult, but with Prof. 

. Rowden’s engine very complete expansion is obtained, 
and consequently a low pressure at exhaust and a far 
cooler cylinder. Of course this end ås obtained by 
sacrificing simplicity of design and working parts; at 
the same time it is questionable whether it would not be 
worth whjle experimenting in this direction, considering 
the great saving to be obtained by more complete ex- 
pansion. The question of compounding gas engines has 
not been overlooked, more than one having been con- 
structed ; but difficulties have arisen in connection with 
the valves, and these have only partly been overcome. 
The difficulty of making a valve to continually pass hot 

- Sases is enormous. Yet this is evidently the direction 
in which economy is to be found, and its solution is 
merely a question of time. 

Another point of importance, in the economy of the 
gas engine is the quegtion of accuracy of manufacture; a 
badly made gas engine is sure to be a constant trouble, 
and as many now on the market are bad copies of the 
Crossley engine without its accuracy and finish, oneis not 
surprised to occasionally hear of fallures of this class of 

emotor. ° 

This volume contains a very complete and accurate 
record of all that has hitherto been done in the design of 
internal combustion motors. The information has been 
well brought together, and the illustrations are excep- 
‘tidnally good. The author is to be congratulated on he 
completion ofgan excellent book on a subject very little 
understood by general engineers. N. J. LOCKYER. 





PHYSIOLOGY FOR, SCIENCE SCHOOLS. 


Human Physiology. By John Thornton, M.A. (Lon- 
don: Longmans, Green and Co., 1894.) 

Le E book before us belongs to a class which requires 

some apology for its existence. This particular 
work has been prepared for lay students intending to 
present themselves for the second or advanced stage of 
the Science and Art Department. It aims at being 
something more than a mere cram book, and in justifi- 
cation of this aim it. professes “to furnish precise and 
accurate information on such eparts of histology and 
anatomy aĵ are required, as well as to give a reasoned 
acount of the physiological processes of the human 
body.” For all this, however, the book belongs to a class 
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to which exception may justly be taken. The’writer i 
appears to have dependet alifost entirely upon theexist®” 


ence of descriptive physiological works for his mater®l. 
The result is that the book wpresents simply a compila- 
tion of physiological facts, and in no sense can ‘it be 
described as a guide to physiological practice.» Thé 
South Kensington examinations, both elementary and 
advanced, attempt, as far as their opportunities permit, 
togtest the practical acquaintance of a candidate with the 
subject in which he presents himself for examination. 
This is very frequently found to be non-existent, and most 
usually the reason of this is that the teacher himself is not 
in a positiongto act as an instructor in the practical work 
of a subject he professes to teach. There exises a large 
number of books which give the minimum of the required 
amount of physiologices fact necessary to impart to his 
pupils, and upon these alone he usually depends. This 
clasg of books gives the teacher no information as to the 
best way to demonstrate practically the facts he teaches, 
for the reason generally that the writers themselves are 
unacquainted with the methods. These ®ooks are the 
class which we would wish to see abolished from our 
elementary science schools; they are necessarily un- 
reliable, and they always tempt the teacher wh@uses them 
to depend upon a wholly artificial knowledge of little 
practical value whatever. What advantage is it to a 


student to know that if fibrin be “ placed in gastric juice e 


and the mixture kept at a temperature of about 40° oe 
in about an hour the fibrin will be in great part dis- 
solved”? By itself this is simply a naked fact (though 
stated in the way the writer puts it, ie can h&rdly be 
called a fact). The whole process could *be shown the 
student in the most simple way on the lecture table, and 
unless he actually sees the change produced by the gastric 


juice, he can, as a rule, have but an imperfect idea of a 
® 


what really occurs. 

All these books that aim at being guides to elementary 
science teaching should have so much sigple instruction 
as to the methods to be adopted to actually show the 
different processes described, as can be done, having re- 
gard to the opportunities of an elementaty scienge 
school. In physiology a very considerable knowledge 
can be imparted simply by demonstration, and to ignore 
this and depend simply upon oral description is to teach 
physiology in a way that, wê are glad to say, is rapidly 
becoming obsolete. 
wjth practical demonstration, it might serve a useful pur- 
pose. But the divorce from practical acquaintance with 
the subject is frequently emphasised. In referring to 
coagulation, the writer says that “by adding to plasma 
about 14 per cent. of a saturated solutidn of sodium 
chloride a white flaky sticky precipitate of fibrinogen is 
thrown down.” The author intends to be precise, but 
there is a considerable diffefence between the statement 
above and the actualef&ct, viz. that solid sodium chloride 
should be addef so that it becomes dissolved to the ex- 
tent of 14 per cent. Latey in treating of thee absorptiop 
of food, the author commits himself to™the following 
statement: “We know of a Physical process called 
filtration, by which is meant the passage of fluids through 


6 
the pores of a, membrane under pressure. Substances ° 


that may be obtained in the fgerm of crystals, *or 
i « è ® 


If this volume were supplemented è e 
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‘solution. Glue-like substances, or colloids, as they are 
tefmed, filter with difficulty.” Statements like these are 
catculated to mislead a s@ident as to the differences 
petwéen simple filtration and dialysis. ° . 
On fhe whole-the book gives a large amount of in- 
formation?n a very small compass, and this is, speaking 
generally, accurate. One of the best fegtures is the 
wealth of illustration, selected from well-known text- 
books, which it possesses. J. S. EDKINS. 


OUR BOOK SHELF. + 


© Light: “an Elementary Text-book, Theoretical and 


Practical, for Colleges and Schools. By R. T. Glaze- 
! brook, M.A., F.R.S. (Cambridge; University Press, 
1894.) 0 S 

THE best foundation upon which a student of scignce 
can build is élementary physics, for the necessity of 
accurate observation and correct reasoning is impressed 
upon him fror the very beginning. Mere book-work has 
no value in training the mind in,this direction: lectures 
‘illustrated with experiments may lead to the desired end 
if the teacher take care that the inferences to be drawn 
from the experimentation are quite clear ; but best of all 
methods, by far, is to let the student perform the experi- 
ments himself, to mark the result, and then reason out 
the explanation. The advantages to be derived from 


“such practical work are incalculable, yet the small num- 


ber of physical laboratories in our schools and colleges 
at the present time shows -that its importance has not 
been fully recognised. There are, however, signs of 
improvement. Judging from the increasing: number of 
books dealing more or less with practical physics, interest 
in that subject is developfng. Mr. Glazebrook’s two 
volumes, that on “Heat,” recently noticed in these 
columns, and the one now before us, help to extend the 
practical method of teaching. Believing with most 
scientific educationalists that courses of practical instruc- 


tion are necessary to the pgoper understanding of funda- ` 
. mental principles, Mr. Glazebrook gives, in the volume 


under review, elear edescriptions of experiments, the 
explanations of the theory underlying the work, and the 
deductions to be made from the results. The theoretical 
portion ofthe book could very well form the subject of 
short lectures preceding the laboratory work, in which 
the principles expounded at such times could be experi- 
mentally tested. The book abounds with diagrams of 
the kind that appertain to treatises on light. To the 
artistic mind these figures laek beauty, but they possess 


e e the qualification of clearness; and that is sufficient to 


commend them to the student of optics. Teachers who 
require a book on light, suitable for the class-room and 
the laboratory, would do well to adopt Mr. Glazebrook’s 
work. l 


Beni Han.» Partii. By P. E. Newberry. With appen- 
dix, plans, and measurements of the Tombs, by G. 
‘W. Fraser. (London: Kegan Paul, 1893.) 


SOME tw@ or three months,ago we called the attention 
of readers of NATURE to the first part of Mr. Newberry’s 
work on the rock-hewyn XIIth dyaasty tombs at Beni 
eHasan in Upper Egypt, and we have now the pleasure to 
recorfl the appearance of the second and concluding 
portion Sf thivvaluable book. We have already described 
the general scope of the publication, and the plan upon 
which it has been garried ‘out, and it therefore only 
Zemains for u#to state the contents of the part before 


_ us. .Employing the game method of arrangement, Mr. 


N@wberry describes’ tombs Nos. 15-39, and he gives lists 
o all the membeys of the households of the Egyptia 
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noblemeg evho were buried at Beni Hasan; the general 
remarks which he makes upon them are interesting and 
to the point. Too-much Praise cannot beegiven. to the ® 
thirty-sevea plates which illustrate the @ext, for they give 
he reader an accurate idea of the general appearance of 
the scenes pairfted®upon the walls of the tombs. Mr. G., 

W. Frasers “ Report” (pp. 71-85) is also a very useful 

addition to the book, and the cgpies of °Greek and Coptic 

grafii on pp. 65-68 will be welcome for several reasons. 

We are glad to see that the system of transliteration of 
Egyptian texts has been much modified, especially as the 
non-expert will now be able to gain some idea -of its 

meaning and use. If is a great pity, however, that the 
system as represented in Dr. Birch’s “ Egyptian Texts” 

was not wholly adopted. P 


LETTERS TO THE EDITOR. 


(The Editor does not gold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts tgken of anonyngous communications. | 


Great Auk’s Egg. y 


IN your last issue (p. 412), I observe a letter from Prof. 
Newton, in which he gives his version of the Mstory qf the egg 
of this extinct bird, which was recently sold by auction for 
4315. There is no doubt that the egg was brought to this 
country by Yarrell, who purchased it in France some time 
before 1838, in which year it was figured by Hewitson in his 
well-known work on birds’ eggs. But the question is, where- 
abouts in France did he find it? Prof. Newton, who well 
remembers it in the collection of Yarrell, says: ‘* He told me, 
as he told others of his friends, that he bought it zz Paris, ings 


little curiosity shop of mean appearance,” gnd that he paid. twp? ~ 


francs for it. Headds. that the only ‘‘ variant” of this story. 
deserving of consideration, is to the effect that the price was five: 
instead of two francs. If this were the only ‘‘ variant,” it would: 
not be worth further discussion. But there is a very différent 
story told of it in Mr. Symington Grie@e’s important work on 
“ The Great Auk, its history, archeology, and remains,” pub- 
lished in 1885. At p. 105 of this volume, Mr. Grieve writes of 
this very egg :-— 

‘* The following curious story, which is well-known to ornitho- | 
logists, is so remarkable “that we repeat it, and give a copy of 
Mr. R. Champley’s original note, dated June 1, 1860 : Mr. Bond: 
[who‘became the purchaser of the egg in question upon Yarrell’s 
death] says to R. C.—Yarrell told him that, walking near a 
village near Boulogne, he met a fishwoman having some 
guillemot’s eggs. He asked her if she had any more; shé said 
she had at her house. He went, when he saw hanging over the 
chimney-piece four wild swans’ [eggs], with a great auk’s [egg] 
haflging in the centre. She asked two francs each for thenf. . 
He bought the, auk’s, and two swans’. She said her husband 
brought it from the fisheries. The great auk’s egg sold at 
Stévens’s sale to Mr. Gardner for £21, [and was] sold again. 
by him to Mr. Bond for %26. Copied by R. Champley at. Mr.. 
Bond’s, by whom the history was told.” 

Here then we have an important variant”? of Prof. New- 
ton’s version ; and as it was taken down in writing in 1860, 
within four years of Yarrell’s death, from the lips-of . the: 
the late Mr. Bond, who had it from Yarrell himself, it seems 
to me that it ought not to be passed over in silence. At any 
rate, it affords some justification to the writers rgferred to by 
Prof. Newton (see the Times of February 23), who, comment- 
ing upon the recent remarkable sale, have naturally repeated. 
the only history they could find of this egg, namely, that 
published in the latest book on the subject. 

J. E. HARTING: 





On M, 
the Electrostatic and, Electromagnetic Systems of 
Dimensions, . 

_ In connection with the clear exposition of the true dimensiogs. 

of electrical units given by Prof. Kiickerin NATURE of the 22nd 

ult. it is well to bear in-mind that Maxwell long before the publi- 


ercadier’s Test of the Relative Walidity of . 


-— 
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cation. of kis bod, namely, in the first report tæ ghe British | 


Association on electrical standards (see report of the Newcastle 
meeting of the Associationin 1868, p. 160) called attention, in a 
“Note on the able of Dimensions,” to thg provisional 
character of the electrostatic and electromagnetic series recom 


- mended by the committee, and since widely adopted. | 


He there points cit that ‘‘if we take into account the co- 


. efficient of magnatic induction of the medium in which we 


wok,” this quantity, u, wil? æter into the dimensional equa- 
tions; and he gives an illustration of this under a particular 
hypothesis. . The whole note is worthy of very careful attention. 
This pregnant note, so far as my memory serves me, was 
omitted frcm the reprint, by Rrof. Fleeming Jenkin, of the 
British Association reports on electycal standards, and maye 
now be easily overlooked. It seems, therefore, well to call 
attention to it. G, JOHNSTONE STONEY. 


N, 8 Upper Hornsey Rise, N., February 26. 
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Experiments in Elementary Physics. 


I NOTICE on p. 379 a description of a new form of Boyle’s 
tube used by Dr. J. Joly. The following, which Ihave now 
used for about six or seven years, J have found very convenient 
for school use, where it is a disadvantage to have much pouring 
to or fro of mercury. ° ‘ 

A. piece of Sprengel tube about 1 m. long is fastened along 
a metre scale, one end having been previously closed. The 
metre scale is then mounted so as to be capable of rotating 
about a Sorizontal axis, and a thread of mercury about 30 cm. 
long is-introduced into the tube so as to leave an air space 20 to 
30 cm. long at the closed end. The volume of air is read off 
along the scalé, and the pressure varied by rotating the tube 
about its axis, and measuring the vertical height of the mercury 
column. By this means pressures greater or less than one 
atmosphere can be easily obtained, and the product v.p. shown 
to be constant with considerable accuracy if ordinary pre- 
@outions are taken. 


e To show that when the volume is constant the pressure‘of a 


gas varies with the absolute temperature, I use a vertical tube 
about 40 cms. long, surrounded in the upper part by a water 
jacket. The upper end is closed, and the lower connected by 
stout rubber tubing to a long tube fixed to a wooden arm—~the 
end of this arm nearest to the vertical tube being hinged to the 
base board. The two tubes are filled with mercury, so that it 
rises to a certain mark on the vertical tube, and nearly fills the 
long tube when the surfaces are about the same level. The air 
in the vertical tube ds heated by passing steam into the water in 
the jacket, and when the desired tenfperature is reached, the 


e wooden arm with its tube is raised till the air resumes its former 


volume. ‘The pressure is fhen the hejght of barometer + diff, 
in height of the two mercury surfaces. 

A method of illustrating magnetic lines of force, which I have 
found useful, is to thrust a magnetised knitting-needle through a 
cork so that it can float vertically in a large vessel of water. If 
now a magnet is supported just above the water surface, the 
needle moves along a line of force. The lines due to twb or 
more magnets may easily be traced out on this plan. 

Blairlodge School, Stirlingshire, W. RHEAM. 





Spectacles for Double Vision, 


«MANY years ago, on recovering consciousness twelve hours 
after a railway accident in which my jaw was broken, I saw 
everything double in this position :— i 





A 


_ The insage seen by one eye was lifted above that seen by the 
other to the extent of about one-eighth the distance of the object, 
and was shifted a little to one side, while the two images were 
inclined to'each other.at an angle of abaut twelve degrees, This 

edouble Vision still continues. It produced little inconvenience 
until I had to use spestacles for reading and writing ; but the. 
forcible bringing of the two images together then injured one eye 
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so`much that it soon became ot little use.. I ound that to use : 


one eye alone waf equallp bag; a white fog seemed,to risee 
before the one not in use, and it speedily became almost blind. 
A. five weeks’ sea voyage, where I had nothing to read, impraved 
the weak eye wonderfully. Afer consulting some of the pest 
oculists and opticians, I got a pair of spectacles made with 
prismatic lenses, which brought the centres of the two imaggs 
together, but left them still inclined at the same angle. “Rotating 
these lenses simply shifts the images parallel toe themselves. 
After two years’ use-the spectacles had produced a beneficial 
effect ; bit the improvement stopped half-way—like the half- 
remedy, - e 
Fortunately, I met Mr. C. Vernon Boys, F.R.S., of South 
Kensington, explained my difficulty, and he at once pointed out 
the remedy, as follows :—-A pair of right-angled prisms are 
placed in the form of a rhombus, and a small distance apart, 
When one is“turned relatively to the other about the common 


visual axis, the image is turned through double the angle, When . 


one is turned relatively to the other about a direction perpendi- 
cular to that axis in a hggizontal plane, if the greater face of the 
prism is horizontal tt image is raised or lowered. . If the two 
prisms are turned,together about the common visual axis, the 
image is shifted to the right or left. The images seen by the 
two eyes can thus be made to coincide exactly in every respect. 

I have had a pair of prisms mounted: in this fashion on 
common spectacles in front of the stronger eye. The prisms 


| have facets only seven-sixteenths of an in@h square; they 


are very light, and although small, yet give a sufficient field of 
view. There being now absolutely no strain on the weak eye 
in reading or writing, I have no doubt an improvengnt will soon 


set in. 


I think this information should be disseminated among ocu- 
lists and opticians, as the contrivance might be useful to others 
similarly afflicted. ~ T., I. Dewar. 
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Recent Local Rising of Land in the North-west of 
Europe., 


DuRING January of 1894 the local papers of Sweden, Nor- 
way, and Finland reported the occurrence of underground 
shocks or tremblings of the gound, accompatied -with noises. 
The zone seems to be east and west on about 60° of latitude, 
from about Drammen in Norway across Sweden to Hangö on 
the southern part of Finland. 

In Norway shocks were felt at the beginning of this year in, 
several placese On the night of January 2, trembfings of the 
ground were felt at Navnaa, ån Grue (lat. 60° 28’), and at 
several places in Solör, throughout the whole night and als¢ on 
the following night. Loose things im the houses were much 
shaken,.and an examination of the earth surface showed cracks 
about 2 cm, wide in several places. í 

On the night of January 3, three strong shockg were felt at 
Lower Eker in Mjöndalen (lat. 59° 38’). The last one sheok 
the houses and all loose things. 

In Sweden, on the night of January 3, a shock and under- 
ground noise was heard at Hedemora (lat. 60° 20’), and lasted 
two seconds. A. shock was also felt at Mora in Dalarne (lat. 61%, 
and a crack in the ground, 2 m. wide and one kilometre long, 
was found to have resulted from it. 
felt in Dalarne at Stora Tuna (lat. 60° 27’). It lasted only.two 
Weconds. The same trembling was also felt at Uddnias (about 
thirty English miles to the west from Tuna). 

An underground noise, not very strong, was heard at Fin- 
spong (lat. 58° 40’). It lasted one and a half minutes. 

A strong underground shock was felt on Februarf x at. Wil- 
helmsberg in Asker (lat. 59° 35’). It appeared to pass from 
north-west to south-east, and gave rise to a sound like thunder 
in the Iron mine department, and was felt at a distance of two 


miles from this place. ° 


‘In the town of Ekenis (lat, 60°), in the south-west corner 
of Finland, undergrofind shocks were felt on the evening of 
January 2, and repeatéd until 2 o'clock in the morning, The 
shock was felt strongest in an open field to the wes? of the 
town, where thre cracks f the ground we visite ; one*of 
these rents had a length of 240 feet, and crossing this was 
another running west, and of 400 feeg length. Some people be- 
lieved that the ground was raised. The following day two mere 


shocks were felt, but they were not go strongas the preceding , 


ones. . i 
Stockholm, February 18. . © C., A. LINDVALL. 
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Apogamy fn Pieris segruluta (L. fil. ) var. cristata, 


"s Casifs of apogamy are so rar® andso intrinsically interesting, 
a it may be worth the while to record at once the following 
act :— 

About a fortnight ago, whil@ preparing prothallia for im- 
beddittg in paraffin, my attention was called My a student to a. 
Specimen obtained from a pot containing a fine plant of Pteris 
serrulata cristata, 

The prothallium was of somewhat unusual form, perfectly | 
destitute of archegonia and antheridia, but ye, hag midway | 
between base and apex a peculiar protuberance. This ẹl 
suspected to be a yong sporophyte apogamously developed. 

The prothallium was imbedded in the usual way, and yester- 
day it was cut into a series of sections. These demonstrate 
conclusively, I think, that the prothallium was apogamous, for 
while there is no trace of an archegonium, I find, in the first 
place, a rogu of scalariform tracheides; and inthe second place— 
except over a limited area, where I believe the apex of the root 
has been separated off by the appearance of a’ conical split— 
thereis zo sharp distinction between tha cells of the sporophyte 
and gametophyte. 

It should be added that my examination of the sections was 
necessarily a hurried one, and that at present it is impossibée to 
be certain that the prothallium was developed from a spore of 
P, serrulata cristata, ‘The ferns of the garden and house where 
Sa prothallium grew, however, included no known apogamous 

orms, 

It is not unlikely that I may be unable to follow the matter 
. further, and this must be my excuse for making public, without 
further inv@igation, this interesting fact. A, H. TROW. 

University College of South Wales and 

Monmouthshire, February 27. 





ii Fireballs, 


THE large meteor of February 2r last, mentioned in NATURE 
of March 1 (p. 419), was also observed by me at Bristol. The 
time was goted at 7h. 18m., and the meteor was estimated as 
bright as Jupiter, but its light was much dimmed by the fog, 
low on the northern horizon, where it appeared. Its direction 
of flight was not well determined, the path being short and 
rapidly traversed in a place barren of visible stars, but it was 
roughly recorded as from 252° + 53° to 2534° + 49°. Com- 

aring it with the description by Mr. Greig at Dundee, and 
with notes rom North Lincolnshire and other places, it seems 
the meteor disappeared at a hgight of about thirty miles over 
Bolton, Lancashire ; but the place and height of its first appear- 
ance are not satisfgctorily indicated. The probable radiant is in 
Ursa Major. A good observation from Ireland, or the north- 
west part of England, would be very useful in assigning the 
precise path, ° 

A fine example of a fireball, visible in sunshine, was afforded 
by the meteor of February 8, oh. 28m. p.m., which appears to 
have been very widely observed in this country. Its real path was 
from a point above the Irish Sea, west of Southport, where its 
approximate elevation was seventy-five or eighty miles, and from 
thence it passed rapidly over Laifcashire into Yorkshire, finally 


e edisappearing near Leeds at a height of twenty miles, or possibly 


less. Its radiant point was in Hercules, and the direction of its 
motion from west by south to east by north. This daylight fire 
ball may have had its origin in the same system ag that which ~ 
supplied the brilliant fireball seen in the evening twilight of 
February 7, 1863, the radiant of which was about 270° + 35°. 
Brjstol, March 4. l W. F. DENNING. 
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Astronomy in Poetry. 


A propos Of the subject of “ Astronomy in Poetry,” permit me 
to quote one verse from ‘* The Faérie Queene ” of Spenser :— 


Yet all these were, whenno man did th@n know, 
r Yet have from wisest ages hidden beene: o 
eAnd later times thinges more unknowne shall show. 


thef should witlesse man sg much misweene, 


> ‘Tht nothiew is but that which He hath scend? 
What if within the Moones fayre shining spheare, 
What if in every other s®rre unseene 

š OF other worlds he ha®pily should heare, J 


He wonder would much more: yet such to some appeare. 


Ihave followed the spelling and the punctuatign of the text of 
thee‘ Globe” edition (1879). 
, Kendal, Westmorland. G. W. MURDOCH. 
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RECENT PUBLICATIONS OF THE AMERICAN 





GEOLOGIGAL SURVEY, ° 


O initiate and to be left behind-“that seems to be 
° the fate of England in the latter half of the nine- 
enth century. I science, at any rate, it is too often 
so. A sight of the volumes—fourteen in number, the 
earliest dated in 1891—with weich our‘table is loaded, a 
glance at those which are already ranged upon our shelves, 
indicate that this is emphatically true of the work of the 
Geological Survey. We mefin no reproach to British 
men of science or to the British surveyors. The State 
edespises the one and gtarves the other; and the “ people 
love to have it so”; for what care they for learning or 
research, unless it will obviously put money into the 
pocket? But this is a large question, and our space wi 
not suffice even for an adequate notice of the volumes 
before us. These consist of one bound octavo volume 
on the mineral resources of the United States (the eighth 
of a series), nine paper-covered numbers of the Bulletin, 
slightly larger in size, ranging from thirty to five hundred 
and fifty pages ; two volumes, still larger, of the Annual 
Report (eleventh), and yet two volumes of Monographs 
of quarto size. ° x 
Passing by the first as of commercial rather thah of 
scientific interest, we come to the Buletin. Four of 
the numbers, smaller than the others, thoagh they make 
up to full 220 pages, have little in common. No. 90 is 
a report of work done in the Division of Chemistry and 
Physics, mainly during the years 18go-9r. It contains 
‘several studies and analyses of special minerals, includ- 
ing a research on certain micas, vermiculites and chlo- 
rites, and a note on the colloidal sulphides of gold, in 
which it is suggested that the separation of free gold 


in the upper strata of the earth’s crust may have bedh e 


effected by the action of sulphuretted hydrogen on child 
ride of gold, at no very great depth, though at one less 
than that at which pyrites is formed. The report con- 
cludes with a number of analyses of miscellaneous rock 
specimens. No. g1 is a “Record eof North American 
Geology for 1890,” a very useful bibliography of papers, 
&c., classified not only under names of authors, but also 
under subjects. No. 93 is a pamphlet by Mr. S. H. 
Scudder, on “Some ipsects of special interest, chiefly 
from Colorado,” and No. 94, which is about the same 
length, is by Mr. E. S. Holden, on “ Earthquakes in 
California in 1890 an@ 1891.” 

The larger volumes of the Bulletin are all “ Correla- 
tion Papers,” or memoirs written on some one geological 
period, by a specially qualified author, “for the, pur- 
pose of summarising existing knowledge with reference 
to fhe geologic formations of North America, and espe* 
cially of the United States ; of discussing the correlation 
of formations found in different parts of the country with 
one another and with formations in other countries ; and 
of discussing the principles of geological correlation in 
the light of American phenomena.” Of these four 
memoirs the largest (No. 86, written by Prof. C.-K. 
van Hise, deals ‘with the “ Archean and Algonkian ” 
systems. 

By these names the author designates the vast mass of 
*ocks which lies beneath the Olenellus zone gf the Cam- 
brian system. In dealing with the subject he has adopted 
the following method :—Each chapter treats of some 
important d@trict. It gives full abstracts of the more 
important papers bearing on the geology of that district, 
which is followed by a bibliographical list, and concluded 
by a summary of the results. More than four hundred 
pages are,thus occupied, and the work is ende@by along 
chapter (about eighty pages) on “general successions 
and discussion of principles.” . 

The author employs the term Algonkian fr “the 
pre-Olenellus clastics and their equivalgnt crystallines,” 
and Archean for the completely crystalline rocks below 


i, 
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them. The latter system, accordingly, “has no limit 
downward, It is the oldest system, and surely‘includes, 
eif such rocks,exist, all of the o@iginal crust of the earth.” 
The upward limiè also is not easily defined, but ‘‘it is 
frequently easy in the field to say, with a great degree of 


probability, what rocks are Archxan and what poste. 


Archean.” Thus the former system includes the original 
Huronian of Logan, which the author inclines to think 
‘separable into two divisions® the lower of which comes 
nearer than the upper to assuming a crystalline character. 
It also covers the Animikie and the Keweenawan 
of Irving; in short, a vast group of rocks which are 
e generally clastic in origin, anti seldom more than sub- 
crystalline, in character, in certain’ of which undoubted 
traces of life—though very rarely—have been found. The 
Wigin of the Archzean system is considered to be a 
problem yet unsolyed. Its rocks are highly crystalline, 
and if any have been formerly sediments all traces of a 
clastic origin have been completely lost. It certainly 
constitutes a complex, probably tp no small part of 
igneous origin, and the author evidently inclings to the 
view “that this earliest crystalline complex was pro- 
duced under conditions differing from those of the rocks 
of any subsequent period. ”® He would employ the term 
Laurentian in a more restricted sense than that in which 
it was used by Logan for the gneissoid part of the Archzan, 
while he dismésses most of the six pre-Cambrian rock 
systems®of the late Sterry Hunt and his school as 
hypothetical existences to which the atmosphere of the 
laboratory was more congenial than the air of the 
field. 

In a subject so difficult as these pre-Cambrian rocks, 
where so many things are yet unsettled, Prof. van Hise 
cannot éxpect to satisfy all readers. Speaking for our- 

estives, we think he is disposed to attribute too much 
potency to dynamie metamorphism—an agency which is 
being rather “boomed” at the present time—and to 
admit on too slight evidence that in “ Silurian, Devonian, 
and-even later times, completely crystalline schists have 
been produced overlarge areas”; for in the past this 
assertion has been so often made, and so often proved to 
be erroneous, that on the principle, “ once bit twice shy,” 
we are disposed to be a little sceptical. But whether 
we accept or whether we demur to the author’s conclu- 
sion, we gladly welcome his volunte as a contribution to 
the history of the pre-Cambrian rocks which will be in- 
valuable to students, and is full of sagacious criticism and 
suggestive remarks. 

The next Correlation Paper (No. 85), written by Mr. I. 
C. Russell, deals with the Newark system, which occu- 
pies a series of rather elongated outcrops in the Eastern 
States, and runs along the shore of the Bay of Funaly. 
The fragmental rocks of this system, which includes the 
well-known New Red Sandstone of Connecticut, vary 
from coarse to fine ; a few thin seams of coal and lime- 
stone are also present. Dykes ahd sheets of basalt, &c. 
occur in almost every area. The system is limited by 
anunconformity, both aboye and below, and is not easily 
correlated precisely with those of Europe, but the rep- 
tiles, amphibia, and crustacea correspond generally with 
those of the Keuper, the fishes with the Mesozoic rather 
than with the Paleozoic, and the plants with the Upper, 
Trias or Rizetic, so that it evidently represents an early 
portion of Mesozoic time. 

A third Correlation Paper (No. 82), by MrgC. A. White, 
deals with the Cretaceous. This system occupies in the 
interior a very wide zone (the southern half being theless 
uniform in outline) which extends roughly from latitude 28° 
to 60°. Purther north are some outlying patches; near 
the Pacific coast is a long string of the same, 2nd in the 
Southern States east of the Mississippi a crescentic area. 
The rogks, especially in the Interior Basin, have been 
affected in mapy places by great displacements both 
during and after Cretaceous times, but though over a 
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large part of this region they have beea elevated from ° 
about one to five thousand feet abové the sea, they. 


generally lie almost horizontally; these displacement$ 
are more frequent in the Lower than in the Upper Cre- 
taceous, Also much volcąpic material was extruded 
during this peeiod as well as after its close. In the In- 
terior Basin marine deposits alternate with freshwater 
but the latter predominate, showing that the land was 
more often above than below sea level. z 

The Egcege forms the subject of another Correlation 
Paper (Bulletin No. 83), by Dr. W. B. Clark. The rocks 
of this period occur in the same regions as the Cretaceous, 
but occupy much less extensive areas in the western half 
of the continent, while they are more largely developed 
in the south-east, extending from the Mexican frontier to 
New Jersey®* State. The last, as is well known, are 
marine, and comparable with the deposits on the other 
side of the Atlantic, but the correlation of the various 
groups of the Interiow Basin, including the transitional 
Laramie deposits,#s very difficult, probably because the 
flora and fauna*of these inland waters, as they were 
chafiging from brackish to fresh, present so few points 
of comparison with other regions. Still, Dr. Clark’s clear 
summary of the main results of investigation, and of the 
succession of the strata, will be very felpful to the 
student. 

The last Bulletin before us (No. 84), by Messrs. W. H. 


Dall and G. D. Harris, describes the Neoqgne. This. 


term is supposed to include the Tertiaries other than 

Eocene. We have not troubled to inquire to whom be- 

longs the honour of its paternity. If it does not mean 

New-new, then words respectively more applicable tog 
persons and things are combined. Perhaps the ofte half 

was intended to apply to the animals, the other to the 

rocks ; or perhaps—what is more usual with geologists— 

nobody troubled himself to think whether the term was 

sense or nonsense. The memoir, however, i$ full of 
valuable and interesting infgrmation, for st deals with the 

final shaping of the American continent and the develop- 

ment of its fauna; but with this bare mention we must 

be satisfied. 


Of the two volumes of Monographs, one (No. xvii.je ,„ 


has a melancholy interest, for it is the last work of “ the 
Nestor of American palaob®tanists,” Leo Lesquereux, 
left barely complete at his death. , The,memoir on the 
“Flora of the Dakota Group” has been edited by Prof. F. 
H. Knowlton. The Dakota group appears to correspond 
more closely with the Cenomanian of Ettrrope; thus its 
plants have an exceptional interest, since they “ pertain 
to an epoch in which, by the appearance of the dicotyle- 
dons, the character of the flora of the globe has been 
modified as by a new creation. The cause or reason of 
this marked change remajns still unexplained.” The 
flora described by Prof. Lesquereux consists of 460 


species, of which 429 are dicotyledons. Sixty-six plates® ° 


illustrate their remains, and the volume concludes with 
an analysis of the results of the investigation, which is of 
interest to*more than paleeobotanists. We must, how- 
ever, restrict ourselves to stating Prof. Lesquereux’s con- 
clusion: that the flora of North America ig nowthe result 
of migration in past geological times, but an indigenous 
one. All the plants of the American Cenomanian (ex- 
cept these of Ficus and the Cycads) might,still find a 
congenial climate in the United States between latitudes 
30° and 40°—that ig éo say, in localities at most a very 
few degrees (pgrhaps five) further to the south. Since 
the Cenomanian epoch the land surface between thé 
Rocky Mountains and the Alleghanies hds suffered Bo 
: : ~ 
physical change of importance, for the general absence of 
drift deposits from these vast pains indicates that they 
were not greatly affected even by the, glacial epoca. 
“ The result has been a prolonged unsformity of climate 
and, of course?the preservation of the original types ofthe 


flora, subjected to some modification of their original 
e & © 
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e characters; wighout destroying them or forcing their 
. removal by the ‘introducti@n of gtrange@or exotic forms.” 
* The second volume of th® Monographs (No. xviii.) de- 


mens occur (not in America. only) in thg Lower Silurian 
rocks, arf continue to comparatively recent times, but 
the most important aree found in the Silurian and e 


* ynemoir (No. Ix.) 


scfibes the Gastropoda and Cephalopoda of the New Jer- 
sey Marls and accompanying beds; the Lamellibranchiata 
and Brachiopoda having been already tke subject of a 
These deposits are generally glauco- 
nitic ; the fossils are casts, often ill-preserved, so that 
the deternfination of them has been not seldom attended 
by great difficulties ; they bear a superficial resemblance 
to those from the Cambridge Greensand of fing and, and 
the rock contains% certain proportion of phosphate of 
lime, though these casts do not appear to be, strictly 
speaking, phosphatised. The Marls, as is well known, 
are mostly Cretaceous in age, no part representing the 
Neocomian, but the uppermost beds are referred to the 
Eocene. è Beneath the last are indications of a very 
slight break: so that systems which in our own country 
and the adjacent parts of Europe age separated by a wide 
gap, in this region are practicall#continuous. The 
beds—which may possibly be Neocomign——beneath the 
Marls, called the Raritan clays, are brackish or even 
fresh water in origin; the Marls themselves are 
marine, but shallow water deposits. The Cretaceous 
members congain the usual cephalopods, which come 
chiefly from the lower Marls, as indeed do most of the 
other fossils. Among these are seven species of Am- 
monites, four of Scaphites, and three of Baculites; 
Turrilites, Heteroceras, Ptychoceras, and Belemnitella 
are each represented by one species. None, however, 
appear to be individually common, and most are rare. 
The Eocene contains one Nautilusand one Aturia. The 


“Gastrepoda are fairly numerous, 136 in the Cretaceous 


and’ 52 in the Eocene. As the former volume showed, 
the Lamellibranchiata are more strongly represented in 
the Cretaceous than in the Eocene, and in the former 
deposit dominate over the Gastropoda; the Brachiopoda 
are in neither numerous. The illustrations in this volume 
exceed fifty plates. r , 

The eleventh annual reportisin two parts. Thefirst, after 
the usual official matter, contains two lengthy memoirs; 
the first, almost a volume in itself, by Mr. W. J. McGec,er- 


° “titled the # Pleistocene History of North-Eastern Iowa,” 


the second, by Mr. A. J. Phinney, on the “ Natural Gas 
Field of Indiana,” with an introduction by- the former 
author. In tle “ Pleistocene History” Mr. McGee 
gives a very full and interesting account of the drifts of 
a large area of, Iowa, with maps illustrative of the con- 


. Clusions whéch he considers them to justify. The region 


appears to have been twice invaded by ice, the earlier 
glaciation being “the longer and the more energetic.” 
Glacial strize, however, are very rarely found, in conse- 
quence, probably, of the incoherence of the rock masses 
to this region. As memorial’ of these invasions of the 


e eice-sheet, an upper and lower till can generally be dis- 


tinguished ; and the latter sometimes shows crumplings, 


‘, Interpreted as memorials of the pressure of the secon 


ice-sheet ; between these tills a kind of “forest-bed ” is 
frequently to be found. By each advance of the ice- 
sheet, rivers were dammed and great lakes formed on its 
margin, in the*waters of which materials were deposited 
from the ice and from other sources, much of this being 
a stiff clay, locally named “gumbo.” During the first 
invasion tite land sank; perhaps sufficiently to allow of 
an invasion of the sea. A similar but less extensive sub- 
sidence took place in congequence ofthe second invasion. 
These depressions aided in the formatidh of the lakes. 
A sunfmary this, necessarily very imperfect, but it may 
stffice tindiogte the general conclusiohs at which the 
author has arrived. ° À 

The second memoir @eontains a vast amount of informa- 
tidn concerning®the, natural gas and oil wells of Indiana, 
and is prefaced by a gefteral sketch of the distribution of 
biteminous deposits, The commercially valuable bitu- 
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Devonian systems, and in the Tertiaw series. In the 
Ge the próducts are chiefly gas ; in the second both are 


.{pund, petroleum pgobably predominating ; while in the 


third nearly all the known forms occut. 

The second part of the report deals exclusively with 
irrigation. Maps and detai% of the arid region of the 
United States are given, from which it appears that 
this extends from their norphern frontier to the 32nd 
parallel of latitude, and from the eastern slopes of the 
Sierra Nevada approximately to the rooth parallel of 
longitude, thus including the great Inland Basin and the 
Rocky Mountains. On the ranges, however, there is a 
considerable amount of precipitation. As stated by 
Major Powell, in evidence before a Committee of Coh- 
gress, the rainfall on the mountains may vary from 25 to 
60 inches per annum,,while in the valleys below it is 
generally less than 15, and sometimes even as small as 
3 inches. 

These ‘publications, as this imperfect sketch may indi- 
cate, are full of varied and valuable information, and are 
richly illustrated,with maps, plates, and woodcuts. If we 
might venture on a general criticism, it would be that the 
authors not seldom exhibit a tendency to “ spread them- 
selves ” too’'much, to be over-diffuse in stylg, and to enter 
upon general disquisitions, which, however interesting, 
are a little out of place in official publications. Space 
also seems occasionally to be wasted in giving informa- 
tion which would be more appropriate in a text-book of 
geology. As the voiumes are primarily designed for the 
people of the United States, the authors may be pre- 
sumed to know best the desires of their own public, but 
this redundancy is sometimes a little wearisome to ouw 


siders. Possibly the recent reduction of the vote for the = 


support of the Survey, which we trust will not be per- 
manent, may be intended as an expression of this. 
feeling. Very probably some economies might. be 
effected, but it will be an ill day for this branch of 
scisnce if the work of the Geological Survey of the 
United States is seriously cramped. . 
T. G. BONNEY. 





MEASUREMENTS OR LOW VAPOUR 
RESSURES. 


THE two well-known methods of measuring vapour 

pressures are the statical and the dynamical. In 
the former the pressure exerted by a vapour is measured 
when the substance is kept at a given temperature, while 
in the latter the temperature is ascertained at which the 
liquid boils when under a given pressure. he present 
volume is mainly concerned with the description of, and 
the results obtained by, dynamical method of estimating 
very low pressures for mixed as well as for pure sub- 
stances ; the pressure range extending, in general, fram 
about zero to a maximum which is below 70 mm. 

Before proceeding to the description of this method, 
the author seeks to clear away certain discrepancies 
which have been recorded regarding the results of vapour 
pressure observations as given by the statical and dyna- 
mical methods. Dynamical observations on the fatty 
acids, published by himself in 1885, differed consider- 
ably at low pressures from those obtained by Landolt 
in 1868 from statical measurements. From the fact 
that the differences varied regularly with the chemical 
nature of the acids, it appeared possible tha® at very 
low presstres the two methods led to different re- 
sults. A historical summfry of work on this subject is 

"l +f Studien über Dampfspannkraftsmessungen.” In Gemeinschaft mif 


Paul Schroeter und andern Mitarbeitern von George W. A. Kahibaum.’ 
Basel: Benno Schwabe, 1893.) 
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given, which estrves to show that whereas Dalton and 
Magnus definitelyeasserted that such a difference gxisted, 
Regnault, on the other hand, although he held it to be 
theoretically passible, found tha#it could not be detected 
in the case of pure®ubstances, Regnault’s observations, 


however, were not made at very low pressures, and his je 


observations on water seemed to indwaté@ that in this 
region’ difference réally existed. To test this point, the 
author carries out dynamiql observations on water and 
mercury at pressures below 68 mm., and ascertains that 
they are in perfect accord with published statical observa- 
tions. He next repeats Lamdòlt’s statical observations 
on the fatty acids, taking elaborate precautions to intro- 


educe dry and air-free substance? into the barometer tube, 


and obtains results agreeing with those given in 1885 by 
the dynamical method. Landolt’s results are thus held 
to be inaccurate, the presence of moisture in the liquids 
used being regarded ys the disturbing factor. This as- 
sumption is shown by Konowalow’s observations to 
explain why the differences varied, as already indicated, 
with the chemical nature of the acids. 

It is therefore concluded that statical and dynamical 
methods give the same results even at the lowest pressures. 
This could hardly be otherwise, however, from the fact 
that in the dynamical metho@ employed æcurrent of air 
bubbles is allowed to pass continually through the liquid, 
ample free surface being thus allowed for evaporation. 

As the dynamical method is the more easily carried 
out, and a$ the results obtained by it are affected to a 
much less extent by traces of moisture, &c., than those 
given by the statical method, it is adopted for the exam- 
ination of pure and mixed substances. The apparatus 
here employed consists of a Beckmann’s boiling-point 
flask which is connected up with a large air reservoir 
fitted witha manometer. The reservoir may be exhausted 


either by a water pump or by an automatic mercury 


“Dump. The liquid is made to boil in the flask, which, as 


usual, contains glass beads, and a current of air-bubbles 
is allowed to pass through the liquid. The thermometer 
is immersed in the liquid, preliminary observations with 
a pure substance havgng shown that the same results 
were thus obtained as when the thermometer was sus- 
pended in thevapour. On account of the high efficiency 
of the mercury pump, observations could be taken when 
the liquid was boiling into almost a perfect vacuum, 

The substances operated upon are’the first ten normal 
fatty acids, the first three iso-acids and monochloracetic 
acid, together with mixtures of theeacids themselves, 
and of formic acid and acetic acid, with varying amounts 
of water. Excellent drawings of the apparatus used, 
including the various pumps employed, mercury joints, 
&c., and curves representing the results obtained, in 
which I c.m. corresponds with 1 mm. and 1° are supplie? 
separately along with the volume, The graphical repre- 
sentation of thé results, and indeed the whole contents 
of the book, indicate that the research has been carried 
out with the greatest care. : 

As the numbers obtained are to be discussed and com- 
pared with those of other obgervers in a second volume, 
which has not yet appeared, it is perhaps out of place 
to say much by way of criticism at this stage. It is to 
be hoped, however, that in vol. ii. Ramsay and Young’s 
work will be more fully considered, for in the present 
volume, especfally when dealing with the identity of the 
values given by statical: and dynamical methods, it 
receives anything but its fair share of recognitgon. 

J. W. RODGER. 


NOTES. j 


AT the comigg meeting of the British Association, which will 
be held at Oxford, under the Presidency of Lord Salisbury, 
Prof. A, W. Riicker, will, preside in Section A (Mathematics 
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and Physics); Prof. H. B. Dixon im Section B (Chemistry) ; 
Mr, L. Fletcher in Sgction C(Geolagy) ; Prof.” Bayley Balfour 
in Section D (Biology); Captain Wharton in Section E (Geo- 
graphy); Prof. Bastable in Section F (Economic Science antl 
Statistics}; Prof. Kennedy in Sagtion G (Mechanical Science}e; 
Sir W. H. Flowerein Section H (Anthropology); and Prof. 
Schafer in the new Section I (Physiology). 
courses will be delivered by Prof. J. Shield Nicholsoa and Mr. 
W. H. White. Sir Douglas Galton will be proposed as Presi- 
dent for the meeting in 1895, at Ipswich. 
a 


e 

Pror. BURDON SANDERSON, F.R.S., and Mr. T. Pridgin 
Teale, F.R.S., have been selected by the University Board o 
the Faculty of Medicine to represent the University of Oxford 
at the Internatiqnal Medical Congress to be opened at Rome 
on March 29. ad 


THE annual Congress of the British Institute of Public 
Health will be held in Jandon, from July 26 to 31, 1894, under 
the presidency of Dre W. R. Smith. It will be arranged in five 
sections: Preventive Medicine, Chemistry and Climatology, 
Engineering and Building Construction, Municipal and Parlia- 
mentary, and Naval and Military Hygiene. 


AN imperial z¢vadé has been issued, a Turkish paper says, 
ordering the establishment in the chief town of each province 
of an antirabific laboratory similar to the one whichehas been 
working for some time in thé capital. These Pasteur institutes. 
will be established first of all in the chief towns of the most 
distant provinces of the empire, such as Yemen, Bagdad, 
Damascus, Erzeroum, and Monastir. > 


Mx, KARL PEARSON has resigned his appointment as Gresham. 
Lecturer on Geometry. 


e 
SEVERE earthquake shocks were felt in Odessa and othe? 
parts of Southern Russia on Friday and Sunday fast. 


Dr, Exss, Professor of Physical Chemistry in Freiburg 
University, has been appointed Professor in Giessen University. 


The evening dis- * 


s 
Mr. PETER JAMIESON has resigned his position on the - 


scientific staff of the Fishery Board? for Scotland. 


Tue death is announced of Emeritus ‘Professor Swan, who 
held the Chair of Natural Philosophy in St. Andrews’ University 


for twenty years, á , 


M. EUGENE CATALAN, whose death we announced last week, 
was inadvertently stated to be connected with the Paris instead 
of the Brussels Academy of Sciences. Though born in Bruges 
eighty years ago, he was educated jn Paris, and accepted French 
naturalisation, He entered the Polytechnic School in 1834, and 
was afterwards admitted into the civil engineering service, but 
gav@up his post in order to devote himself to the teaching of 
mathematics, in, which vocation he was very successful. He ob- 
tained a Professor’s Chair at Charlemagne, and, at a later period, 
one at St. Louis College, and was also a répétiteur. in tye Poly- 
technic School, When the revolution of 1848 broke out, he 
yanked with the Republican party. After the coup d'état, how- 
ever, he refused to take theoath of office, and returngd to his 
native country, resuming his Belgian citizenship, and accepting 
a professorship in the Schoot of Mines at Liège. He was the 
author of a large n@mber of books on mathematics, and pub- 
lished mary interesting theorems, principally gelating® to 
geometry and the thébry of numbers. ~ S 


THE Allahabad Pioneer says that the prize given by Sir 
Charles Elliott for scientific research in India hasbeen awarded 
to Babu Chandra Kanta Basu, Madripur. * Hig essay deals 
with the phenomenon known as the Barisal Guns. bd 
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°” swine fever, &c. 
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WE leatn fiom the Batish Medical Sournal that a prize of 
_ 10,009 roubles ¢£1000) is offered by Count Orloff-Davidoff for 
* the discovery of a remedy ms ‘perfectly certain to cure or to 
e 
protect horned beasts against cattle plague.” The efficacy of 
the remedy is to be provede by the same standard as those 
knofyn to science as protective against -small-pox, anthrax, 
The award of the prize is in the hands of the 
‘Curator o$ the Imperial Institute of Experimental Medicine of 
St. Petersburg acting on the advice of a committee of experts 
selected for the purpose. The competition fs pen to the 
whole world with the exception of active members of the above- 
named institute. The description of the proposed remedy must 
be clear and.complete; it must be sent in, under the ordinary” 
conditions as to concealment of the identity on the part of the 
author, on or before January 1, 1897. The award of the prize 
. $ š 
will be made on January 1, 1899. If no remedy satisfies the 
committee, a further competition will take place, and the 


award madeon January 1, 1902. © ` 


Mr. F. G., Jackson, whose scheme ®f Arctic explora- 
tion from Franz Josef Land as a base has been freĝuently 
referred to in NATURE, announces definitely that he will 
set out on pis expedition this summer, the whole cost of 
equipment being borne by Mr, Alfred C. W. Harmsworth, 
of St. Peter’s, Kent. 


THE (@nadian Geological Survey, not content with mapping 
the peopled and fertile regions of the Dominion, have for 
several years been actively engaged in exploring the vast tracts 
of utterly unknown lands in the far north. Mr. J. B. Tyrrell, 
whoehas had much experience in pioneer work, started from 
Lake Athabasca in June 1893, with his brother Mr. J. W. 
Tyrrell, to cross the Barren Lands in canoes on the unmapped 
rivers, „From Black Lake a portage was made to the head of a 
river, the Doobaunt, sketched in, from native report pre- 
sumably, on Stieler’s Atlas, hut shown in practically the same 
position as the Messrs. Tyrrell found it to occupy. Descending 
this river and its chain of connected lakes for over 800 miles, 
they reached the head of Chesterfield Inlet on Hudson Bay in 
the begifining of September, and after completing the survey 
of that region, made a perileus canoe voyage in the open sea to 
Fort Churchill, whence the journey was pursued on foot, Winni- 
peg being reached, after many hardships and much suffering, 
early in 1894. Mr. A. P. Low, of the same Survey, carried 
out an important piece of exploration last summer, passing 
“through the centre of the Labrador peninsula from the south to 
Ungava Bay on Hudson Strait, in the course of which he 
crossed 750 miles of country hitherto quite unknown. Mr. 
R. G. McConnell was’also engaged in explorations on the 
upper valley of the Peace River, in the Rocky Mountain 
region. 


SOME time ago, in the Gurhwal district in India, an immense 
slip from a precipitous mountain blocked the valley of the 
Behai-Ganga River. The dam is some nine hundred feet high, 
and is agready consolidated in its lower portions. The water 
confined within it has now reached a height of 450 feet, and is 
fast increasing. It is feared that the winter rains will cause % 
sudden qverflow of the water, and bring an overwhelming 
disaster to the villages in the Valley beneath. Nothing can be 
done to avert the disaster. Lieutengnt Crookshank, R.E., is 
stationed near to watch the progress of evemts, and give timely 


e + ° 

OUR contemporary and namesake, Die Natur, has an article 
by Dr. Karl Müller gn? Prof. Philippi’s paper, to which we 
© recently calledeattention, on the analogies between the floras of 
* Chili and Eutope. 
&xample of the general law that similar conditions will produce, 
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on the most widely @eparated portions ef, tf surface of the 
earth, thesame type, whether of animal or @egetable life, but in 


different forms. m m 


WE learn from the Circular of the Jahns "Hopkins Univer- 
sity (Baltimore), that Captain John Donnell Smith has signified 
his intention 8f resenting ‘to the University his valuable 
botanical library and herbarium, as soon as a suitable ing 
shall be offered for their recepgiam, and provision made for their 
maintenance in connection with a department for instruction 
and original work in botany. They are already open to the 
students in botany at the University. The herbarium is one of 
the largest and best selecte® private herbaria in existence, and 
is especially rich in tHe flora of Guatemala and other parts of 
Central America, where Captain Donnell Smith has made large 
collections himself, including a great number of new species and 
some new genera. This indefatigable coYector has again started 
on another visit to Central America. 


DuRING the afternoon of February 23, a remarkable oscilla- 
tion of the barometer took place in the northern parts of these 
islands, “accompanied by a south-westerly gale of great force and 
suddenness. At 8 a.m, the reading publishec `y the Meteorolo- 
gical Office for Stornoway wa$29°39 inches, Leing a fall of 0'7 
inch since the previous day, and at6 p.m. the reading wads 28°58 
inches. But from a tracing of a self-recording aneroid, kindly sent 
to us by Mr. R. H. Scott, F.R.S., it appears*that the minimum 
occurred there about 4 p.m., and was about 0°3 inch lower than 
the 6 p.m. reading. The fall during the eight hours preceding 
the minimum had been o'9 inch, and between 2 and 4 p.m. 
the barometer fell at the rate of nearly o'2 an hour, while the 
rise during the next two hours (as shown above) was nearly as 
rapid, This remarkable oscillation was fully borne out by the 
changes at other stations, where they were probably small@& jn 
extent. By 8 a.m. on the 24th the centre of the disturbance had 
travelled ina north-easterly direction to the coast of Norway. 


~ AT the Society of Arts, on the 28th ult. Mr. G.J. Symons 
read an interesting paper on ‘* Rainfgll records in the British 
Isles.” About forty years ago, Mr. B. Denton read before that 
society a paper pointing out the advantage of daily rainfall 
values, and giving the means for about 100 stations, and in 
1860 Mr. Symons printed in the Builder h summary for the year 
1859; subsequently he obtained some small grants from 
the British Association, which "enabled him to continue hi$ 
useful work with great success. In the year 1860 the total 
number of stations from which he received records was only 
168, but in the year 1892 the number had increased to 2850. 
Ireland has not a fair share of stations, although a large number 
Of rain-gauges have been gratuitously distributed ; the retfirns 
only amount to 192. The question of the sizeof the gauge was 
discussed, from those of 1 inch to those of 6 feet in diameter, 
and the practical result is that the rainfall collected does not differ 
as much as 5 percent, in any case, and for the smaller gauges 
it agrees within less than 2 per cent., so that it becomes merely 
a question of the most convenient size for use. As regards the 
influence of elevation on the amount of rain collected, the 
decrease is owing chiefly to the velocity of the wind being 
greater at a height. The first observations of this kind were 
made by Dr. Heberden on the top of Westminster Abbey more 
than a hundred years ago. ; Prof. Hellmann has also shown that 
if a gauge Òn a roof can be screened from the wind, the rainfall 
will not differ materially from the amount measured on the 
ground. Among the various diagrams exhibited was one repre- 
senting the relative rainfall of about 160 successive years. From 
1730 to 750 the rainfall (vas considerably deficient, and there 
was no period of more than five’consecutive wet years down to 
very recent times, but from 1875-83 there were ngne congecu- 
tive-wet years. Attention was drawm to éhe peculiar fact that 
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since the year 1812 @very year ending with 4 had lesg than the 
ageage rainfall, excepting that every gwelfth year reckoning from 

1860 has had mor® than the average rain. According to this, the 
present year should be a dry one. Another diagram repre- 
sented a notable instance of a torrential rain which occurred in 
the metropolis on June %3, 1878. It is an unusual thing in 
London for an inch oferain to fall in twenty--four hours, but in 
this case 3% inches fell in an hour 4nd a half. 


THE U.S. Monthly Weather Review for November contains 

some remarks by the editor on a series of measurements of the 
growth of trees, made by Mr. J. Ke&chler, of Gillespie County, 
Texas, about,two hundred miles northwest from the Gulf 
Coast at Indianola. Mr. Keuchler seems to have adopted the 
idea that a tree bears the history of its climatic surroundings 
written in itself, and that its annual rings of growth vary in size 
mainly with the supply of water to the roots, so that broad rings 
indicate wet years, and thin rings that can scarcely be distin- 
guished with the naked eye denote dry y&irs. After carefully 
selecting trees for his measurements, he felled threeoaks*® two of 
which were over 130 years old. He cut a perpendicular section 
from each trunk near the ‘thick®end, planed its surface very 
smooth,*and then varnished it over, which made the annual ring 
distinctly visible. From each section a table was prepared of 
the relative order afid position of the annual rings; upon com- 
paring these three tables they were found to correspond 
exactly, thus indicating that moisture is the principal cause of 
the difference in the breadth ofthe rings. Taking the width of 
the respective rings as a criterion of moisture, the record of 1 34. 
years shows 6 years extremely dry; 8 very dry; 19 dry; 17 
average; 18 wet ; 60 very wet; 6 extremely wet. The editor 
of gh® Review points out that the large number of very wet years 
1s nêt at all in accord with the rainfall records during the years 
1840 to 1890, and, in fact, no region on the globe is known 
where the distribution of the rainfall is similar to that given by 
these records. It is evident, therefore, that the breadth of the 
annual rings of growth ad&8pted by Mr. Keuchler as correspond- 
ing to dry and average and wet seasons needs considerable 
modification. The width of the annual rings depend, at least in 
part, upon the evaporatign, the sunshine, the temperature, and the 
distribution of rain in frequent showerg or in frequent heavy 
foods. It is the combination of several favourable meteor- 
ological circumstances that must have profluced the large num- 
ber of broad rings which Mr. Keuchler has attributed to 60 very 
wet years and 6 other extremely wet years. In fact, the editor 
continues, it is best not to attempt to establish any fine details 
as tq the climate from such a record of tree growth, but to be 
content with the general statement that there were 14 years 
during which the®climate was unfavourable for the increase of 
woody fibre, 54 years during which there was an average 
favourability, and 66 years that produced’ large growth owing to 
very favourable conditions. “All that can safely be concluded 
is thateduring 134 years there were 66 in which the rainfall was 
well conserved for the use of the tree. 


A PAPER, by Dr. G. Agamennone, on the velocity of propa- 
gation of the prigcipal earthquakes felt at Zante during 1893, 
was communicated to the Reale Accademia dei Lincei in 
December last. The method adopted for the calculation of the 
velocity was that used by Newcomb and Dutton inthe case of 
the Charlestown earthquake of August 31, 1886. (Amer. Four. 
Sez. vol. xxxv. 1888, p. 1.) For the earthquake of January 31, 
1893, a velocity of 4'040 kilometres per second was obtained, with 
a probable error of 1'120, The earthquake of February ‘, 1893, 
appeared to have travelled with an average velocity of 3-280 + 
0'709 kilometres per second, and that of March 20 was propa- 
gated at the rate of 28330 s 0°330 kilometres. In these three 
cases, Strasburg, at a distance of 1600 kilometres, was the most 
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remote station from Zante at which records of@&he wavẹwere * 


obtained, The disastfous shook of April 17, 1893, was recqrded: „e, 


at Zante at 6h. 30m. 20s., Rome mean time, and it reached Pots; 
dam, 1730 kilometres, distant, at 6h. 41m. 403. From thesé 
imes, and those obtained at eight fatervening stations, a velocity 
of 2°340 + 0'300 kilometres was calculated, The rate of pro- 
gression of the wave felt on August 4 was 2°120 + 0°27 °kilo- 
metres per second. ‘Taking all five earthquakes, and @ncluding 
only the observatjons of the times of maximum phase, a mean 
veloeity of 2'43 + 0'07 kilometres was obtained. The mean 
š : : : e 

velocity derived from a discussion of the commencement of the 
disturbances on the seismograph records was 3'085 kilometres ; 

but whether the difference is due to the higher velocity of the 
first earth tremors, or merely results from the inability of some 

of the seismographs to record very small movements, seers to be 
doubtful. The point is an important one, however, and one to 

which attention should be directed. 

SINCE the experimert$ of Profs. Reinold and Riicker on the 
thinnest liquid films, the peculiar behaviour of the black areas 
in soap films has become well known. Herr F. Kohlrausch, in 
Wiedemann's Annalen, describes a method of producing glass 
films of equally slight thickness, which share the remarkable 
stability of black liquid films. These are obtained by blowing 
out one of the duplex capillaries used by the author for mount- 
ing electrodes. These blow out into spheres with a partition 
across the centre, which may be reduced to extreme ee 
Those which exhibit Newton’s colours of the first and higher 
orders break very soon, but those which are reduced far enough 
to appear black are sufficiently stable to keep indefinitely. 
Any moisture must be pumped out of the sphere, and*the 
openings sealed up. The black areas are almost indistinguish- 
able from holes in the plate, but show slight reflection at large: 
angles of incidence. A peculiar phenomenon,connected with 
these spheres is the note they give out during cooling. This 
note often lasts half a minute, afid is analogous to that of a 
Trevelyan instrument with the exception that air is substituted 


for lead. 

THE results of the investigations that reached a syccessful 
termination during the first year of the existence of the Yale 

e . 

Psychological Laboratory, New Haven, Conn., have just been, 
published under the editorship of Dr. E.eW. Seripture. One 
of the most important of the papers in the volume bears the 
title ‘‘ Investigations on Reaction-Time and Attertion,” and is 
by Dr. C. B. Bliss. The general results of the experiments , 
are summed up asfollows : (1) The experiments did not indicate 
any difference in reaction-time produced by changing the colour 
of the light present in the field of vision. (2) No difference 
was detected between the times ef reactions in the dark and 
those made while looking at a stationary incandescent light of 
six-candle .power. (3) When this light was in motion the 
reacPion-time was lengthened. (4) No difference was detected 
between the times of reactions in silence and those made while 
listening to the steady sound of a tuning-fork making 250 
vibrations per second. (5) When the intermittent sod of a 
metronome was substituted for that of the fork, the reaction- 
fame was lengthened. (6) The reaction-time to a sound heard 
in both ears is shorter than when the sound is hearg only in 
one ear, even after making allowance for the difference in 
intensity. o° S 
THE ninth annual report of the operations of the U.S. 


Bureau of Ethnology quring thegiscal year 1887-88¢as recehtly į 


been issued. Bound up with the report are two papers, in one of 
which Mr. John Murdoch describes th® ethnological results of 


the International Polar Expedition to Point Bagrow, Alaska ; e 


while the other, by Captain J. G. Bourke, cOntains a mass of 
information concerning the medicine-men ofthe Apache Indianse 


Mr, Murdoch’s paper is a simple and ‘exhaustjve account of the | 
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a Eskimo of Alsska, contai@ing al] that is goteworthy about that 
* ‘ody of people. Captain Bourke thinks that the title of “shaman” 
might be substituted with advantage for that of “‘ medicine- 
man ;” for thisawkward compound, invented by early explorerg 

in Morth America, must always mislead by conveying some im- 

® plication of therapeutics. It is pointed out that medicine-men 
are but ahe priests of a form of belief and practice called 
shamanism, known in many parts of the world as a phase in 
religious evolution. Hoddentin, the pollen®of*the tule, is 
supposed by Apd&hes to possess mystic properties, and bags 
filled with it are worn as amulets and used as charms. Captain 
Bourke points out the similarity between the use of the tule 
pollen and that of the kunque or sacred corn meal of the Zuñi, 
and dwglls upon many analogues to their practfces found in both 

© ° hemispheres. The izze-kloth is the magic cord of the Apache, 
and Captain Bourke gives a very complete description of it. 
He associates these cords with the qhipys of the Peruvians and 
the wampum of the north-eastern tribes gf America, and dis- 
covers analogies among nearly all the races of the earth,gpaying 
special attention to the rosaries and belt cords of the Roman 
Catholic Church. Major Powell remarks that though some’ 
people will h@sitate to adopt all Captain Bourke’s deductions, 
everyone will agree with his conclusions as to the necessity of 
breaking up, by the exhibition of true science, the sorcery and 
jugglery@ractices which both retard the civilisation of the tribes, 
and shorten and destroy the lives of many individuals among 

them, 


@ ` <A, Jahrbuch has been published containing the results of ob- 
servations made at Magdeburg Meteorological Observatory 
during 1892, under the direction of A, W. Griitzmacher. 


A ‘BULLETIN DES PUBLICATIONS NOUVELLES,” just issued 
by MM. Gauthier-Villars et Fils, contains descriptions of all the 
works published by them durfng the latter half of last year. 


THE results of botanical studies carried on at the University 
of Minnesota are to be reported in a serial, which ‘will be 
publishel under the title ‘‘ Minnesota Botanical Studies,” edited 
by Prof. Conway M‘Millane 
è 


Mr. JOHN #LLIOR Meteorological Reporter to the Govern- 
ment of India, has issued the Monthly Weather Report, sum- 
marising the ehief features of the weather in India during the 
emonth of September 1893. 


_Mgssrs. W. WESLEY AND SON have issued a new ‘ Natural 

History and Scientific Book Circular,” No. 121, containing the 

s titles of the works on natural history, scientific expeditions and 
‘voyages, anthropology, and ethnology, that they have for sale, 


THE description and discusston of the meteorological obser- 
vations made in Belgium during last year, contributed bY M. 
A. Lancaster to the 1894 Annuaire of the Roys Observatory, 
of Belgium, has been published separately by F. Hayez, 
Brussel ® .. |] . 


A TREATISE entitled “ Researches on Matrices and Quater. 
nions,” by’Dr. T. B. van Wettum, has been published by E.. 
J. Brill, Leyden, The memofr is divided into four parts, deal- 
.. ing respectively with the matrix ef the second order, some 

’ properties of versor-arcs, the matrix as a uniequotient of vectors, 
andethe solution of a linear vector-equation. 


e 9 na @ e 
2. Messrs. G? BELL AND Sons have just published the first 
part of an “Analytical “Geometry for Beginners,” by the Rev. 
eT. G, Vyvyan, The book deals with the straight line and circle 
e in a-simple mannef, ang should be of use as an introduction to 
more advanced works on analytical geometry. The explanations 
g2re full, and the egantples’are numerous and properly graded, | 
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Mr. ©? M. IRVINE, writing from Fench, Lesmahagon, calls 
attention to the excessive gainfall measured at that place durigg l 
last month. With a gauge our feet bove the ground, the 
total fall°measured was 8'96 inches, and’ for this year 12°69 
inches. The®measurements for the same months, during a 
period of seven years ( 1887-1893) gave an average of 4'468 
inches, 'and for the month of February 2°620 inchés. ' 7 


AN uncommon work in Japanese. binding, printed on Japanese 
paper, and set up in Japanese eharacters, has been received, The 
author is Mr. Tokutaro Ito, and the work contains a number of 
papers, chiefly on batany and zodlogy, brought togethe? and 
published in commemoration of the ninetieth Birthday of his 
grandfather, Keisuke Ito. Among other subjects, the essays 
deal with the Burmanniacee of Japan, Oxyria digynia, Hill, 
found in Japan, and the revision of Japanese Pedicularis, 


` MESSRS. JARROLD AND Sons have just published a new and 
interesting work entitled tt Object Lessons in Botany from. 
Forest, Field, and Garden,” by Mr. E. Snelgrove. Botany 
rightly taught is the most pleasurable of sciences; and the 
guiding principle adopted by@he author in the preparation of 
his book, namely, that of using common objects for.4llustra- 
tion of unknown characters and functions, not only arouses 
interest, but must impart a large amount of®sound eiustruction. 
The book will be useful to teachers in elementary schools, and 
should be a means of opening pleasant paths to their young 
students. 


Two new volumes have recently been added,to the Aide- 
Mémoire Series edited by M. Léauté, and obtainable from 
MM. Gauthier-Villars, or G. Masson, Paris. In one oé the 
books, entitled ‘Gites Métallifares,” by Prof. L, de Launay 
the author deals chiefly, with statistics relating to the production 
and use of metals, taking the metals one by one, and giving the 
annual consumption of each, and the sources of the ores. ‘Mining 
engineers and metallurgists will find the book useful. ‘The, 
second work referred to above—‘‘ Construction des Navire,” by 
Prof. A. Croneau—contains a good course on the principles of 


ship construction. r 


e 

THE Annuaire de l'Observatoire Royal de Belgique has 
arrrived at its sixty-figst year of issue. M. Folie contributes {© 
the present volume an essay on variations of latitude ; three 
articles on the determination of the constants of mutation and 
aberration ; and one in which the question as to the direct or 
the retrograde movement of the instantaneous pole is dis- 
@ussed. M. Niesten writes on variations of latitude, and*the 
Perseid meteors of 1893. M. Vincent gives igstructions for the 
observation of periodic natural phenomena, and M. Lancester 
describes the weathers in Belgium during last ‘year. The 
Annuaire contains the usual record of astronomical discoveries, 
meteorological observations, and statistical tables. 


Dr. A. DopeEL’s ‘* Biologischer Atlas der Botanik” (Jvés 
series), published by C. Schmidt, Zurich, contains as excellent a 
set of coloured botanical diagrams as it is possible to desire ‘for 
teaching purposes. ` The collection comprises even large wall 
maps, upon which sixty-seven figures, of parts of Zris sibirica 
are depicteg.. The figures illustrate the root, stem, leaves, 


flowers, and ‘fruit of the plant in an admirable manner, the 


magnification being stated in each case, and in accuracy of de- 
lineation and beauty of reproduction they could hardly be 
excellede The whole of the illustrations are from original 
drawings contained in am unpublished monograph by Dr. 
Dodel. 


í @ ® 
A BULKY volume just issued, vol, wili. ef the ‘‘ Travaux et 


Mémoires du Bureau International des Poids et Mesures,” 
: i f 
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has for its contents the first part of a memoir by*@r. Max 
'Phiesen, entitled,‘‘ Kilogrammes Pretotypes.”” The paper con- 
tains the results of @omparisons of the weights of forty-two 
standard kilograms, designated Prototypes nationaux, made by 
Dr. Thiesen between 1886 and 1888. Of tke 241 comparisons 
made, 230 were executed according to the scheme adopted by 
the International Conimittee o6 Weights and Measures in 1886; 
the remaining 20 had for their object the determination of the 


influence of transport on the prototypes, 
ation and all the elements used in the reduction of the observ- 


ettions are included in the present paper; but the details of the 


investigation, and the discussion of the reSults, are reserved for 
a future volume. 

THE astronomical observations made by Tobias Mayer, at 
Gottingen, from 1756 to 1761, were published in 1826 by the 
Commissioners of Longitude. Five years later, Baily’s memoir 
on Mayer’s catalogue appeared, together with a comparison of 
the places of most of the stars with those gfven by Bradley. The 
celebrated ‘‘ Sternvergeichniss”’ has again been discussed, this 
time by Dr. A. Auwers, with the assistance of other astronomers, 
and the results are given in a volime published by Engelmann, 
of Leipzig. The catalogue thus produced contains the places of 
1027 stars computed for the epoch 1755.0. The volume also 
includes a discussi8n of Mayer’s positions with those given by 
Bradley and others for the same epoch, a good series of proper 
motions being obtained by the comparison. po 

IN these democratic days, very few journals affect to ignore 
the requirements of that undefinable quantity—the general 
public. This is what Science Progress does, however, in its 
first number, a copy of which has been sent to us. All the 


ides in this new publication are what our friends across the 


Chênnel term articles de poids—solid dissertations on the pre- 
sent state of knowledge of various subjects. Prof. Fitzgerald 
contributes a suggestive article on physical science and its con- 
nections, and Mr. J. W. Rodger describes the new theory of 
solutions founded by vam’t Hoff. ‘Insular floras are passed in 
review by Mr. W. B. Hemsley, and the importance of the study 
of fossil plants is made out by Mr, A. C. Seward. The origin 
and nature of certain bacterial poisons forms the subject of an 
article by Dr. G. A. Biickmaster ; the present outlook of verte- 
brate morphology is discussed by Prof. G. B. Howes, and a 
summary of the most important papers recently published in 
chemical physiology, or physiological chemistry, is given by 
Prof. W. D. Halliburton. Such are the subjects dealt with in 
the new magazine. References lie on the pages as thickly as 
leaves in Vallambrosa, and show the immense amount of work 
that has been done. The new venture appears to stand in the 
same relation to fhe majority of scientific journals as the heavy 
monthlies do to weekly newspapers, We hope that it will meet 
with a large measure of success. 


IN a recent number of Æ/ectricité (Paris), M. G. Claude gives 


. an acçount of some-experiments he has made on the electric 


arc in an alternating circuit. The phenomena produced by 
the disruptive discharge, in spite of the numerous experiments 
made with a view to elucidate them, are still far from com- 
pletely elucidated. Thus, for example, it is well known what 
lengthy discussions have taken place over the question whether 
the electric arc, either with a continuous or alternating current, 
is the seat of a back electromotive force, or wheth& it behaves 
simply as an ordinary metallic resistance ; yet it would be hardly 
true to say that this point has been definitely settled. In one 
of his experiments M. Claude joins two points, between which 
there is an alternating difference of potential of 260 volts 
{frequency abeut 80 per second), ‘by about 12 incandescent 
lamps (16 ecandle-power, 100 volt), a condenser of o'r micro- 
farad capacity, ande make and break key all placed in series, 
When the key is closed, the circuit is traversed by the charge 
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and discharge curregts of the conglenser, the magnitifde of 





which can easily be calculated, arffl which suffices to make the 


filaments of the incandescent lamps just glow. If now the k 
is opened so that there exists a,small spark gap in the circuit 
(about 1 mm.), anearc will be struck at this point. Now ,this 


arc is certainly an additional resistance in the circuit, small it è 


may be, since it is formed between metal points, but which 
certainly cannot be less than that which existed when the metal 
points were $n cèntact. It is now found that the lamps show 
an fncreased brilliancy, and this brillianc increases as the 
arc is made longer. This increase is such that, for the longest 
irc obtainable (a little over 1 mm.), the difference in potential 
between the terminals of each lamp rises from 30 volts to go 
volts, while theedifference of potential between the terminals 
of the key is found to be about 1200 volts. The author 
gives the following explanation of this experiment :—The arc 
isa discontinuous phenopexon, and requires a certain minimum 
value to start, and thus,“while the E.M.F. is below this value, no 
current passes, and fhe condenser remains uncharged. When 
the limiting E.M.F. is reached, the arc is struck, and the con- 
denser is charged suddenly at a high potential. This 
charging of the condenser is limited to a fractign of the com- 
plete period; so that the charge current lasts a shorter time, and is 
of greater intensity than when no arc exists in the circuit. The 
absorption of energy in the lamps being proportiogal to the 
Square of the current is increased, for the mean square of 
the current in the circuit is increased when the arc is present. 
The material forming the points between which the arc is 
struck, exerts an important influence on the facility with which 
the arc is maintained when the difference of potential diminishes, 


so that, although a much longer arc can be obtained by using 


carbon terminals, the above effect is not nearly so well marked 
as with terminals of iron or copper. It is of gourse necessary 
to have a condenser placed in the circuit to obtaig the increased 
brilliancy of the lamps, for otherwise during the time the spark 
is unable to pass no current passes, while when the current does 
pass it has the same value it would have at the same part of 
the cycle if the spark gap were closed. On performing the 
experiment, M. Claude finds that when there is no condenser 
in circuit the luminosity of the lamps is slightly reduced whep 
the arc is formed. ° ° 

MR. A. GIBB MAITLAND, of the Queensland Geological 
Survey, points out that the sentences after that beginning ‘‘ For 
a general colony map,” in NATURE, vol. xlix. p. 109 (Novembew» 
30, 1893), refer to the work being carried out by the staff on the 
Charters Towers Gold-field, and not to the whole colony. 


THE additions to the Zoological Society’s Gardens during , 


the past week include an Indian Kite (Miivus govinda) from 
India, a Common Kestrel (Ztsmznculius alandaritus), a Golden 
Eagle (Aguila chrysetus), a Barn Owl (Strix flammea), a 
Tawny Owl (Syradtm aluco) British, a Great Eagle Owl (Budo 
maximus) European, a Spotted Eagle Owl (Budo maculosa) 
from South Africa, presented by the Crystal Palace Company ; 
two Levaillant’s Francolins (Francolinus levaillantt), Pwo Barn 
Owls (Strix fammea) from Port Elizabeth, South Africa, pre- 


“sented by Mr. B. Matcham ; a Bar-tailed Godwit (Zimosa 


lapponica), a Grey Plover (Sgsatarola helvetica), “a Dunlin 
(Tringa alpina) British, two Ceylonese Hanging Parrakeets 
(Loriculus asiaticgys) fr8m Ceylon,» purchased ; and Eland 
(Oreas canna, 9) born in the Gardens, pi i 5 
DEORE S = 
OUR ASTRONOMICAL COLUMN. 

THE AURORA OF FEBRUARY 28.—A ene auroral display was 
observed in various parts of England on the evening of Wed-* 
nesday, February 38 
have been received, and the following from Mr. C. Thwaites 
gives a clear account of the general appearance at Norwich aan 


+ 
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Several letters describing the phenomenon ® 


61 


: boi e 
“Aba few n&putes past seven o'clock a bright cone of light was 
seey springing up from theghor#on at alfbut east by north, this 
was followed by detached cioud-like streamers, which gradually 
joined into one vast, wide arch of brilliant light, extending, for 
a short time, completely agross the heavens, slightly to the 
soyth of the zenith, to the south-west by soyth horizon. 
luminous patches also appeared on either side of this arch, one 
covefed the space around Jupiter, others the constellations of 
Orion, @rsa Major, and Leo. Sometimes the rays or streamers 
gradually brightened, at other times they suddenly flashed into 
brightness ; the effect of this pulsating light Was very beautiful. 
The light was whjte, fading away at the edges of the rays? and 
was very similar to a strong, distant light seen through a haze 
or fog, which diffused the light, and softened its outlines. Aé 
half-past eight o’clock the rays had disappeared, and were fol- 
lowed by an arch of glowing light, which was centred at about the 
north-north-west, rising about fifty degrees towards the zenith.” 
Mr. Fowler, and other observers at the Astrophysical 
Laboratory, South Kensington, noticed a number of peculiarly 
bright clouds, flashing out chiefly in the west and south-west, 
between 7 and 8 p.m. He says: *'€yom 8 p.m. to a little 
after 9 the phenomena observed were confined to the north, 
and took the form of a fine display of the aurora borealis, 
streamers were comparatively rare, but at half-past eight there 
was a brilliant arc, reaching some ten degrees above the horizon 
at the highest point, which was in or very near to the 
magnetic median. Spectroscopic observations of the luminous 
clouds showed that the light consisted mainly of that 
which is characteristic of the aurora, being almost per- 
fectly gjonochromatic and near wave-length 557. No 
clouds were seen when the aurora was brightest. During 
the maximum display of the aurora the characteristic bright 
line of the spectrum was seen in nearly every part of the sky, 
even where there was no visible haze or cloud.” At the time of 
observation Mr. Fowler thought that the clouds did not owe their 
brightness simply to reflected aurora light, but as the observa- 
tions towards the north were vitiated by the glare of the light of 
the Imperial Institute, he thinks that hè may have been misled. 
Rear-Admiral J. P, Maclear observed the aurora at Cranleigh, 
Surrey. The {éllowing is an extract from his description of the 
appearance puesented :—‘‘ After sunset two white luminous 
clouds, like bright fog clouds, became apparent in a west north- 
west direction, and as darkness came on the northern horizon 
was lighted with a pale green light. At 8h. 45m. there was 
a rose-tinted patch like a cloud near the tail of the Great Bear, 
at the same time the low arch of light to the northward was 
bordered with a very faint rose tinge. At gh. the light gradu- 
ally faded away.” 


MIRA CETI.-Obsetvations of this variable star have shown 
that it has continued to brighten since the predicted date of 
maximum (February 17). At the present time (March 4) it is a 
trifle brighter than 3 Ceti, a star of magnitude 4'2, and is quite 
‘% conspicuous naked-eye star for a little while after darkness 
setsin. There are no indications that it has even yet reached 
the maximum. On some previous occasions it has reached the 
second magnitude. The predicted date of maximum was no 


e doubt calculated on the basis of the period of 333 days, deduced 


by Argelander, but it is well? known that the period, like the 
maximum brightness, is not always the same. There is evidence 
of a regular irregularity to the extent of twenty-five days. The 
present apparition is anything but favourable, owing to “the 
proximity of the star to the sun. è 

According to the meteoritic hypothesis, the general light 
changes in such a variable as Mira are produced by the revolu- 
tion of subsidiary swarm of meteorites round a larger central 
one, the maximum luminosity occurring at periastron, when the 
collisions are most numerous, 
however, can only occur in the case where the central swarm 
has a regular figure and density. In swarms such as we see in 
the spiral nebula, taking rotation info account, it is evident that 
the secondary swarm might reach peri&tron under very different 


e conditions in successive revolutions, and the maximum luminosity 


miglit either precede or follow the periastron passage. 
e 


Hattey’s COMET, —Prof. lasenapp announces that the 
computing bureau estabdished by the Russian Astronomical 
Society has undertakem the calculation of the true path of 
*Halley’s Come® with a view to predicting the exact date of the 
*next return. Fle hopes that astronomers agquainted with un- 
published observations of the comet will communicate the infor- 
mation to the Society® + 


e + 
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IODINE AS A BASE FORMIRG ELEMENT. - 


AN important memoir gs contributed to the current issue ef 
the Berichte of the German Cheigical Society, by Prof. 
Victor Meyer and Dr. Hartmann. A new substance of a some- 
what surprising nature, the first member in all probability of an ` 
extensive serits, His been prepared by,them in the Heidelberg 
laboratory. We have been so impressed with the strongly- 
marked negative or acid-forming characttr usually exhibited by 
the halogen elements, that it i®more or less astonishing to learn 
that a compound has been obtained containing iodine as the 
central, predominating, or grypuping element, which not only 
contains that element acting in a tri-valent capacity exactly like 
nitrogen in ammonia, but Which is a powerful dase, combining est 
with acids to form well-defined salts with elimination of water . 
precisely as when a caustic alkali is neutralised by an acid. 
This remarkable new iodine compound is derived from an 


as yet unisolated base £H , similarly*constituted to hydroxyl- 
OH ' 


H l 
amine NCH . Te substance itself is represented by the 
NOH 


FOS cx oe 
formula 1¢-C,H,I, and just before transmitting the manuscript for 


NOH, e 


publication, the information was appended that the pure di- 


CH; 
phenyl derivative LOH had likewise beep isolated, but fur- 
NOH a 

ther particulars of it were reserved for a subsequent com- 
munication. 

Prof. Meyer was led to suspect the possibility of the existence 
of such a compound from the fact that the oxy-iodiné derivative 
of benzoic acid, the so-called iodoso-benzoic acid, 


C,H4 (IO) (COOH), 


exhibits a very much feebler acid character than ordinary igdo- 
benzoic acid, CHI , COOH, and partakes indeed more of tite, 
character of a phenol, indicating that the group. I : O is ên- 
dowed with basic instead of acid properties, This supposition, 
moreover, is confirmed by the remarkable observation of Will- 
gerodt, who has shown that the analogous derivative of the 
hydrocarbon benzene itself, iodoso-begzene C,H, . IO, forms a 
series of well-defined salts with acids. Hence it would appear 
that the as yet unisolated compound H . I: O cannot be called 
hypo-iodous acid, for it is apparently a basic substance, and not 
an acid at all, An attempt was therefore made to saponify 
iodosobenzene by boiling it with dilute sulphuric acid, in order to 
convert it, if possible, into phenol and the sulphate of the sup- 
posed base. Dilute sulphuric asid readily dissolves iodoso-® 
benzene with formatidén of a sulphate, as shown by Willgerodt, 
but on mere boiling it still exhibits the reactions of iodoso- 
benzene. Upon evaporation of the solution, and warming for 
several hours over the water-bath, however, it loses its capability 
of liberating iodine from potassium iodide, and a sulphate of a 
asic substance is indeed found to have been produced. Asa 


‘method of preparation, however, the following is a much more 


convenient process :— ? 


The iodosobenizene is placed directlyin the calculated quantity 
of strongly cooled congentrated sulphuric acid. The solution 
becomes coloured brown, and contains no trace of the original 
iodosobenzene, as evidenced by its inability to liberate iodine ; 
it consists almost entirely of the Sulphate of the new base. *The 
liquid is diluted by adding pieces of ice to prevent loss by rise 
of temperature, and the solution is most advantageously used to. 
prepare the insoluble halogen salts, which much resemble those 
of silver, lead, and thallium, by adding a solution of potassium 
or sodium chloride, bromide, or iodide. 

The free base is best obtained from the precipitated iodide 
by agitation with moist silver oxide. It may also be obtained 
directly from the sulphate by addition of baryta water; the 
solution thus obtained, however, is much more dilute. The 
aqueous solution of the base reacts very strongly alkaline. It 
cannot be readily obtained in the anhydrous condition, as it 
concentrates toa thick gum. Analyses of the iodide indicate 
that the empirical formula of the salt is C HI. Upon dry dis- 
tillation the iodide decomposes completely to nfono- and di- 
iodobenzene ; hence its molecular formula must be Shree times 
the empirical, or C,,HyI. 


+ d 
CisHolg = CEHI + CHala 


° 
+ 


7 Magcu 8, 1894], 








1 ® o 
The formula of fhe base itself must consgguently be 
.@®  C,,H,1,0H. 


ro 
` “Mhe reaction for its formation from iedosobenzene may be most 


simply stated thus :—ẹ 
/eols i 
2CHs. IO = I-C,H,T + O. 
Š NOH . œ 


It may also be expressed so ag to account for the action of the 
‘sulphuric acid as follows, starting® with the sulphate of iodoso- 


. ‘benzene :—~ 


-HIOH 
C Hl : 180, + 
HICH . 10 


The chloride, C,.H,I.Cl, is a white curdy precipitate much 
‘resembling silver chloride. It crystallises from warm acetic 
acid, but the crystals are most readily obtained by mixing the 
aqueous solution of the free base with cold acetyl chloride, and 
boiling the resulting precipitate in the liquid for a short time ; 
the clear solution deposits white rosettes of needles on cooling. 
‘The crystals melt at 200°-201°, decomposing into chlorbenzenes 
like the iodide, és = 

The bromide, C,,H,1,Br, isa pale yellow precipitate similar 
to silver bromide ; it melts at 16%—168° with similar decomposi- 
tion. The melting point of the iodide is 144°. 

The nitrate was obtained from the sulphuric acid solution by 
the addition of nitric acid, in the form of a white semi-solid 
precipitate, which thanges into a mass of crystals upon agitation 
with ether. It dissolves in hot water. 

The sulphate is readily soluble in water, as is evident from 
‘the mode of preparation ; it dries to a solid, which has not yet 
been crystallised, 

C,H; 


Concerning the second member of the series, 1CCgH it is 
OH 


š Pa CoH; 
= DT + H,SO, + O. 


Stated that it has been obtained from its iodide by the action of 
ot silver oxide, and that it is likewise a strongly alkaline 
substance readily soluble in water. The iodide, a polymer of 
iodobenzene, passes completely into the latter substance upon 
dry distillation. 
` C,H 


ICG, = 2C,H,I. 


Further details of these interesting compounds, which must of 
necessity considerably modify our conception of the nature of 
iodine, are promised fof the next numbergof the Berichte. 

e A. E. TUTTON, 
d 
7 

PRINCE HENRY THE NAVIGATOR. 
"THE Royal Geographical Society held a special meeting on 

March §, to celebrate the five-hundredth anniversary of the 
birth of Prince Henry the Navigator, the real initiator of modere 
maritime exploration. H.R.H. the Duke of York and the 
Portuguese Min&ter were present amongst the large audience, 
and appropriate addresses, illustrated by reproductions of early 
charts and historical portraits, were giyen by Mr. Clements R. 
Markham, F.R.S., President of the Society, Sir George 
Taubman-Goldie, Captain Wharton, F.R.S., Hydrographer, 
Mr. Beazley, Mr. H. Yule Oldham, Lecturer on Geography at 
‘Cambridge, and the Portuguese Minister. The anniversary 
was celebrated on a large scale with considerable pomp at 
‘Oporto, the ceremonies occupying three days. 

If the formal celebration of the lives of the initiators of great 
movements in history and in science is a privilege of which 
their successors do well to avail themselves, the ceremonies 
observed at Oporto and in London, on March 4 and 5, were 
grateful acts. Prince Henry, distinguished from all his name- 
sakes by his inseparable surname ‘‘ the Navigator,” was born 
on March 4, 1394, the son of King John I. of Portugal, and of 
Philippa, dayghter of the Duke of Lancaster. From his early 
years he showed himself exceptionally studious, and whan taking 
part in the sigge of Ceuta, in 1415, hg undoubtedly learned much 
of the interig trade of Africa, which supplemented the know- 
ledge deriyed’{from the Arab geographers. But it is probable 
that the main incentjve in his life-long effort to promote naviga- 
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tion and maritime discovery was the prospect of aclfiéving the 
sea-route to India, and of making his*country the firs? mercan- 
tile power in Europe. At the ag® of twenty-four he had 
definitely made up his mind on the"subject of his life-work,*and 
chose as his residence Sagres, at the extreme south-westerne 
corner of the Iberian, peninsula facing the unknown ocean.° 
‘The Prince made himself a master of the mathematics ande 


astronomy of the day, and strove to induce mariners to follow 


his example and make use of the astrolabe in navigation. Qbser- 
vations at sea with an instrument so crude were necessgrily very 
unsatisfactory, and, like their predecessors, the sailors of that 
day kept prudeniy within sight of land. Aided by tke funds of 
the @rder of Christ, Prince Henry fitted out expedition after 
expedition to trace out the African coast to the southward past 
Cape Nun. Inducements to trade were held out to-adven- 
turous merchant seamen of all nations, but these were insufficient 
as long as the explorers ventured no further than Cape Boja- 
dor, In 1434 Gil Eannes rounded that Cape, but the barren 


coast of the Sahara still met his eyes. In 1443 Antonjo Gon- ` 


salvez crossed the Tropic of Cancer, reached and passed Cape 
Blanco, and brought home gold and slaves, From this time 
advance was more rapid aht: inducements of commerce brought 
more volunteers to the Work, and in three years the fertile coasts 
bevond Cape Verde Were reached, and before the death of the 
Prince®in 1460, his efforts were rewarded by the rolling back of 
the cloud of absolute ignorance from over 1500 miles of hitherto 
unknown coast. The enterprise thus inaugurated went on with 
increasing success until Diaz rounded the Cape of @rood Hope in 
1486, and Vasco da Gama fulfilled the life’s ambition of Prince 
Henry by reaching India in 1497, and raising Portugal to the 
height of its short-lived fame. 

Prince Henry emphatically lived for his work, pẹsuing it 
without intermission in spite of the vast weight of prejudice and 
indifference against which he had to fight, and the result of that 
work is his best monument, He, if any one man, was the first 
to stirinto strength the movement toward maritime exploration, 
which not only revealed the true form and extent of the Tnost 
ancient continent, but in direct succession led to the discovery 
by Cabral of the new world, a discovery in no way brought 
about by the earlier voyages of Columbus, although these in a 
sense were the outcome of the same originaleimpulse® It is 
through Ca da Mosto, a Venetian sailor engaged in African dis- 
covery for the Prince, that the bet account of him as a man, 
and of his methods as a patron of exploration, are handed 


down. In his words—‘‘ He was the noblest Prince of his age, 
a man whose smallest virtue would suffice to immortalise him.” 
© 
e 
SCIENCE IN THE MAGAZINES, . 


e 

S CIENCE makes a good show in the March magazines. Sir 

Robert Ball, F.R.S., contributes to the Xortnighiiy an 
article on ‘The Significance of Carbon in the Universe.” 
The object of the article is to call attention to an*investiga-. 
tion carried out by Dr. G, Johnstone Stoney, F.R.S., nearly 
thirty years ago, but the significance of which has not been 
widely recognised. From the tenor of the article we presume 


that the author refers to Dr. Stoney’s paper ‘‘ On the Physical | 


Constitution of the Sun and Stars,” read before the Royal 
Society in 1867. The paper is well known to workers in astro- 
nomical physics, though Sir Robert laments that some eminent 
physicists whom he questioned were unaware of its existence. 
Dr, Stoney gaye evidence to show that the photospheric clouds 
on the sun were composed of carbon. In his words—‘* We 
have strong reasons for suspecting that the luminous clouds con- 
sist, like nearly all the sources of artificial light, of mirgitely di- 
vided carbon; ard that the clouds themselves lie at a very short 
gistance above the situation in which the heat is so fierce that 
carbon, in spite of its want of volatility, and of the enormous 
pressure to which it is there subjected, boils.” (Noy. Soc. 
Proc, vol. xvi. p. 29, 1867-8.) Sir Robert Ball has taken 
the result contained ine fhis conclusion, and expanded it 
into a lucid articl® containing much‘that is interesting. Dr. 
J. W. Gregory describes his adventurous journey to Mount 
Kenya. It is impossible not t® admire the indgmitablg spirit e 
he displayed throughout the whole expedition. He went to 
Africa to obtain information upon céftgin points, and though 
he found himself stranded at Mombasa before anything had , 
been done, he got together a party of forty @anzibaris, marched , 
into: the interior, «accomplished ‘his task, and returned to sthe 
. e 
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coast in®safety. Dr. Gregory’s objects in "visiting Kenya 
were: (1) Jo collect @he flora and fauna of the different 
zonts ; (2) tosee if an Alpine flora occyrred similar to that of 
comesponding altitudes in Kiliffa Njaro ; (3) to examine the 
egeological structure of the mountain with a view to the deter- 
è mination of its position in the African mountain system; (4) 
eto see if there were any tru@ glaciers upon it ; (5) especially & 
determine whether these had at any time®a greater extensio 
than at present, All these points were satisfactorily settled, 
and the information obtained during the exploitation of the 
region faversed is of prime scientific importance, . An interest- 
ing question as to the origin of the Rift Yallqy is raised, of 
which the following isa description : ‘‘ From Lebanon, almost to 
the Cape, there %®uns a long, deep, and comparatively narrow 
valley occupied by the sea, by salt steppes that represent former 
lakes, and by a series of over twenty lakes, of which only one 
has an outlet to the sea, This is a condition of things absolutely 
unlike anything else on the surface of the eagth..... But if 
the Rift Valley is unique as far as the earth is concerned, there 
are strictures elsewhere which may be compared with it. it 
has long been known that there are on the moon, in addition 
to the well-known ring systeme— generally spoken of as 
volcanoes—~a series of long, straight @efts or furrows, known 
as ‘rills? The great East African depression would present 
to an inhabitant in the moon much the same aspect as t®e lunar 
rills do to us. Not the least interesting of the problems raised 


by this Rift Valley, is the possibility that it may explain the, 


astronomers.” s 
.Under the title ‘‘ Scientific Problems of the Future,” Lieut.- 
‘Colonel Elsdale considers, in the Contemporary, four lead- 
ing preblems, some, if not all, of which seem practically 
certain of solution in the next generation, if not in our own. 
The conquest of the air is the first of these problems, and the 
conclusion is arrived at that if the rate of progress of the last 
thirteen or fourteen years is kept up for a similar period in the 
futwre, aerial navigation will be an accomplished fact. The 
second of the problems is the diminution of the large percentage 
of the total resistance to a vessel’s motion through the water due 
to surface or'skin friction. ‘* This friction,” says the author, 
“is the leading and essential cause of the great waste of power 
in the propulsion of all vessels of man’s design, whether partly 
or wholly submerged, whenecompared with the natural propul- 
sion of fish or marine animals, such as whales, under correspond- 
ing circumstances and conditions. Hence the question of the 
possible reduction of this friction is one of vast and supreme 
importance to the marine engineer.” Two other questions to 
which &nswers may be expected in the future are—‘* How can 
we best, by some simple aad practical process, reduce coal to a 
condition in which it will, when brought into conjunction with 
the inexhaustil#le resérvoir of oxygen in the atmosphere, give us 
the necessary elements for the production of an electric battery?” 
and ‘‘how tq reduce the vegetable foods which at present are 
only adapted to animals like the cow, the sheep, or the horse, 
“to a condition suited to the human digestion and to the human 
palate?” <‘*Shakespeare’s Natural History—a new light on 
Titus Andronicus,” is the subject of an article by Mr. Phil 
Robinson, Shakespeare’s authorship of this play has been dis- 
e puted by many eminent critic Mr. Robinson shows, however, 
that the natural history references in the play are almost identical 
with those of all the other plays attributed to Shakespeare. It 
has been objected that though the panther is referred to three 
times in ** Titus Andronicus,” it is not mentioned in any other of 


nature of thgse lunar clefts which have so long been a puzzle to 


Shakespeare’s plays. The reply to this brings oat the following ` 


bit of information :—‘‘If anyone will glance over the bard’s 
flora, he will find that Shakespeare uses a great number of com- 
mon pldits only once—for instance, the holly, poppy, clover, 
brambles, lavender, and harebell, &c., and most remarkable of 
all, perhaps (and in a hunter, such as Shakespeare undeniably 
was), ferg. . . . . Among other trees he only mentions the ash 
once (and then as the shaft of £ Volscian spear !), the birch once, 
as furnishing ‘threatening twigs,’ tke lime-tree once. Among 
others, he never mentione at all the Walnut tree, the larch, the 
e fir, the chesnut, the alder, the poplar, or the beech.” 

A? well-illustrated and simplegccount of earthquakes and the 
metho&s of measuring them is contributed*by Dr. E. S. Holden 
to the Century. The Lick Observatory is furnished with a com- 
plete set of Prof. Heving’s seismometers, and Dr, Holden 
e describes them, while their arrangement and use are shown 


ë 


è by means of several weodcuts. After stating the Rossi-Forel 
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scale of edrthquake EA means ds indicated of making 
the scale even more useful than it is. Fr@m earthquake records, 
it has een found possible to assign a mechanical value to each 
of the ten numbers of the®scale. Taking anecceleration of one 
millimetre per second as a unit, Dr. Hoden has calculated that 
I. on thé Rossi-Forel scale corresponds to <4, of the acceleration: 
due to gravity, or, 20 units; II. corresponds to ły of gravity, 
or 40 units; III. ‘corresponds to 60 untts ; IV. to 80 units: V. 
to 110 units; VI. to 150 units; VII. to 300 units; VIII. to 
500 units ; and IX. to r200girffts. All the shocks felt in San 
Francisco in the years from 1800 to 1888 have been evaluated 
inthis way. There were 417 shocks in all, and the sum total 
of their accelerations was $3,360 units of intensity. ‘‘ The 
average intensity of the 417 shocks of these 80 years results as 
IV., and this is łą part of gravity. The total intensity for ý 
the whole period is 3'4 times the acceleration of gravity; that 
is, if all the earthquake force which has been expended in San 
Francisco during these 80 years were concentrated so as to act 
at a single instant, it would be capable of producing an. 
acceleration almost 3% times that of gravity.” 

Harpers Magazine contains an excellent article entitled 
‘The Welcomes of the Flowers,” in which Mr. W. Hamilton: 
Gibson traces the@levelopment of knowledge as to flower- 
fertiligation from the time of Nehemias Grew to Darwin, and 
exemplifies the method of cross-fertilisation by a number of well- 
chosen examples, The article is embellished with twenty-two- 
remarkably fine illustrations. The Bessemer process of steel- 
making, and the plant used in the steel works of thé United 
States, forms the second of a series of articles on ‘‘ Great 
American Industries,” edited by Mr. R. ‘Re. Bowker. Dr. T. 
M. Prudden writes on “‘ Tuberculosis and its Prevéntion.” 

Mr. Frank Beddard, F.R.S., contributes to Blackwood a 
popular description of the characters and habits of some remark- 
able earth-worms, ‘under the title ‘The Newest about Earth- 
worms.” Chamébers’s Journal contains several chatty articles. 
In one of these, entitled ‘‘A Vegetable with a Pedigree,” 
mention of the asparagus is traced back to about 425 B.C. Other 
articles deal with Italian granite, great cork forests, and Bra- 
zilian, snakes. A facetious review of the ‘‘ History of Fofem, 
footed Beasts and Serpents,” by the Rev. Edward Topsef, an. 
Elizabethan zoologist, appears in Cornhill. That distinguished 
author wrote of birds, beasts, and fishes which have never 
come within the ken of latter-day naturalists. Dr. T. Lauder 
Brunton, F.R.S., is the author of a ghort paper on ‘‘ The Pro- 
gress of Pharmacy” in the Humanitarian, and Sir Douglas: 
Galton dwells on the necessity of observing ‘abnormal chil- 
dren ” in elementary schools, in order to establish a sound basis 
for the proper conduct and development of our educational 
system. Good Wordsgcontains an illustrated article on ‘‘ Celes- 
tial Photography,” in which Mr, R. A. Gregory describes 
among other celestial sights— e é 


° 
‘* Regions of lucid matter, taking form, 
Brushes of fire, hazy gleams. 
Clusters and beds of worlds, and bee-like swarms 
Of suns, and starry streams.”” $ 


Mr. Douglas Archibald describes ‘* Clouds and Cloudscapes ’ 
i the English Illustrated Magazine, his article being accòm- 
panied by illustrations of the typical forms of glouds. Serióner s: 
and Longman’s Magazines have been received in addition to 
those ‘already noted. The former contains a fine engraving of 
Signor Tito Lessi’s paisting, “ Milton visiting Galileo,” and a 
description of ‘‘ Subtropical Florida,” by. Mr. C. R. Dodge ;. 
and students of anthropology will find interest in an accoynt of 
“Savage Spiritualism,” contributed to the latter. l 





THE CAMBRIDGE DIPLOMA IN 
AGRICULTURE. 


THE question of agricultural education at Cambridge—of 

whichethe latest development is the establishment of a 
Diploma in Agriculture—is comparatively recent. The move- 
ment began some three years ago (in July, 1890) with a letter 
addressed by the President of the Board of Agriculture to the 
Duke of Devonshire in his capacity of Chané@ellor of the 
Universfty. This led to the appointment of a University syn- 
dicate (z.e. committee), wh® framed a carefully weighed scheme 
of agricultural education and examination, the fundg for whjch 
were to besupplied partly by the University and partly by the Cam- 


r 
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bridgeshire County Cougcil. The scheme was thrown oyt—on 
financial grounds—by the Senate, and here it seemed likely that 
agri@ultural educatiog would come to a s@ndstill, had it not been 
for the action of the Coumty Councils of the Eastern Counties,? 
who, with the help of certain University professors, organised 
the Cambridge and Counties Agricultural Educatiog Commit- 
tee, an arrangement by which the counties supply the funds, 
while the University members supply the teaching. Under 
this scheme agricultural ‘students@arg now receiving at Cam- 
bridge instruction in a number of subjects bearing directly on 
agriculture. The students are not necessarily members of the 
University, nor is agriculture a recognised department of Uni- 
versity study; but it has now been practically sanctioned by the 
appointment of a University syndicaft, whose duty it is to 
superintend the eyaminations on which the new diploma is 10 
be granted. This procedure has a precedent in the successfully 
established diploma in State Medicine, and cannot fail to exert 
—both as a check and a stimulus—a wholesome effect on the 
unofficial agricultural department. 

The first examination will be held in July. It consists of two 
parts: Part i. embraces botany, chemistry, physiology, entomo- 
logy, geology, engineering, and book-keeping#in so far as each 
subject bears on agriculture. Part ii. comprises practecal 
agriculture and surveying. The examinations are open to all 
who present themselves, and who pay the moderate fee de- 
manded. Intending candidates may,*it seems, obtain informa- 
tion from Brof. Liveing (who has taken the chief share in the 
work from the University side of the question) or from Mr. 
Francis Darwin. n ' 


® 
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ON HOMOGENEOUS DIVISION OF SPACE. 


§1. THE homogeneous division of any volume of space 
means the dividing of it into equal and similar 

parts, or cells, as I shall call them, all sameways oriented. If 
we take any point in the interior of one cell or on its boundary, 


See renee points of all the other cells, these points form 


a hom@geneous assemblage of single points, according to 
Bravais’ admirable and important definition.? The general 
problem of the homogeneous partition of space may be stated 
thus :—-Given a homogeneous assemblage of single points, it is 
required to find every possible form of cell enclosing each of 
them subject to the condition that it is of the same shape and 
sameways oriented for all. An interesting application of this 
problem is to find for a crystal (that is to say, a homogeneous 
assemblage of groups of chemical atoms) a homogeneous 
arrangement of partitional “interfaces such that each cell con- 
tains all the atoms of one molecule. Unless we knew the exact 
geometrical configuration of the censtituent parts of the group 
of atoms in the crystal, or crystalline. moleculé as we shall call 
jt, we could not describe the partitional interfaces between one 
molecule and its neighbour. 

Knowing as we do know for many crystals the exact geometrica] 
character of the Bravais assemblage of corresponding points of 
its molecules, we could not be sure that any solution of the 
partitional problem we might choose to take would give a cell 
containing only the “constituent parts of one molecule. For 
instance, in the case of quartz, of which the crystalline mole- 


cule is probably 3(SiO,), a form of cell ehosen at random 


might be such that it would enclose the silicon of one molecule 
with only some part of the oxygen belonging to it, and some of 
the oxygeh belonging to a neighboring molecule, leaving out 
some of its own oxygen, which would be enclosed in the cell 
of either that neighbour or of another neighbour or other 
neighbours. 

§2. This will be better understood if we consider another 
illustration—a homdgeneous assemblage of equal and similar 
trees planted close together in any regular geometrical order on 
a plane field either inclined or horizontal, so close aai that 
roots of different trees interpenetrate in the ground, and 
branches and leaves in the air. To be perfectly homogeneous 


i The scheme is now carried on by funds supplied by the County 
Councils of Cambridgeshire, the Isle of Ely, Essex, Norfolk, Northants, 
Leicestershire, Hunts, East and West Suffolk, and by a grant fron®the 
Board of Agriculture. m 

2 A paper read before the Royal Society on January 18, by Lord 
Kelvin, P.R.S. 

3Journ@l de L Éole Polytechnique, tome xix, cahier 33, pp. 1-128 (Paris, 
1850), quoted and used in mye “ Maæhematical and Physical Papers,” vol. 
iii. art. 97, p. 400. 
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every root, every twig, and every leaf of any one*tree must ` 
have equal and similar coanterpartg in gvéry other tree. So far 
everything is natural, except, of course, the absolute homo- 
geneousness that our problem assumes; but now, to maké a 
homogeneous assemblage af moleculegin space, we must sup- ' 
post plane above plane each homogeneously planted with trees, 
at "equal successive intervals of height. The interval between 
two planes may be so large as to allow a clear space above tlfe 
highest plane of leaves of one plantation and below the lewest 
plane of the ends of roots in the plantation above. We shall 
not, however, limit wurselves to this case, and we shall suppose 
generally that leaves of one plantation intermingle with roots 
of the plantation above, always, however, subject to the con- 
ditiqn of perfect homogeneousness, Here, then, we have a 
truly wonderful problem of geometry—to enclose ideally each 
tree within a closed surface containing every twig, leaf, and 
rootlet belonging to #, and nothing belonging to any other tree, 
and to shape this surface so that it will coincide all round with 
portions of similar surfaces around neighbouring trees. Won- 
derful as it is, this is a perfectly easy problem if the trees 
are given, and if they fulfé fhe condition of being perfectly 
homogeneous. 

In fact we may begiñ with the actual bounding surface 
of leaves, hark, and roots of each tree. Wherever there is 
a contact, whether with leaves, bark, or roots of neighbour- 
ing trees, the’ areas of contact form part of the required 
cell-surface. To complete the cell-surface we have only 
to swell out? from the untouched portions of surface of | 
each tree homogeneously until the swelling portions of surface 
meet in the interstitial air spaces (for simplicity we are suppgging 
the earth removed, and roots, as well as leaves and twigs, to be 
perfectly rigid). The wonderful cell-surface which we thus find 
is essentially a case of the tetrakaidekahedronal cell, which I 
shall now describe for any possible homogeneous assemblage of 
points or molecules. 

§ 3. We shall find that the form of cell essentially consists of 
fourteen walls, plane or not plane, generally not plane, of which 
eight are hexagonal and six quadrilateral; and with thirty-six 
edges, generally curves, of meeting between the walls ; and 
twenty-four corners where three walls meet. A cel answerihg 
this description must. of course be called a tetrakaidekahedron, 
unless we prefer to call it a fourteen-walled cell. Each wall is 
an interface between one cell and one of fourteen neighbours. 
Each of the thirty-six edges is a line common to three neigh- | 
bours. Each of the twenty-four corners is a point common to ' 
four neighbours. The old-known parallelepipedal partitioning ` 
is merely a very special case in which there are four neighbours 
along every edge, and eight neighbours having a point in 
common at every corner. We shall see how go pasg (§ 4) con- 
tinuously from or to this singular case, to or from a tetrakaide- 
kahedron differing infinitesimally from it ; and, still continuously, 
to or from any or every possible tetrakaideka#hedronal ` 
partitioning, i 

§ 4. To change from a parallelepipedal to a tetrakaideka. ` 
hedronal cell, for one and the same homogeneous distribution of 

oints, proceed thus :—-Choose any one of the four body- 

lagonals of a parallelepiped and divide the parallelepiped into 
six tetrahedrons by three planes each through this diagonal, and 
one of the three pairs of parallel edges which intersect it in its 
two ends. Give now any purely translational motion to each of 
these siy tetrahedrons. We have now the 4 x 6 corners of 
these tetrahedrons at twenty-four distinct points. These are‘ 
the corners of a t&trakaidekahedron, such as that described 
generally in § 3. The two sets of six corners, which before the 
movement coincided in the twoends of the chosen diagonal,gare 
now the corners of one pair of the hexagonal faceł of the’ 
tetrakaidekahedron. When we look at the other twelve corners ` 
we %ee them as corners of other six hexagons, and of six 
parallelograms, grouped together as described in § 15 below. ' 
The movements of the six tetrahedrons may be such that the 
groups of six corners and of fqn? corners are in fourteen planes 
as we Shall see in § 14; eut if they are madè at random, none of 
the groups will be in a single plane. The fourteen faces, plane. 
or not plane, of the tetrakgidekahedaon are obtained by drawigg 
arbitrarily any set of surfaces to constitute four of the Hexagons ` 
and three of the quadrilaterals, with arbiteary curves for the’ 
edges between hexagon and hexagon and betWeen hexagons and 
quadrilaterals, and then by drawing parallel equa} adt similar 
counterparts to these sugfaces in the remainiifg four héxagonal 


1 Compare ‘‘ Mathematical and Physical Papers,” vol ili, art. 97, § 5+: 
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ang three quadrilaterd spaces in the manner more particularly 
explained in § 6 below It is clear,,or at all events I shall 
efideavour to make it clea®by filer explanations and illustrations 
below, that the figure thus constituted fulfils our definition (§ 1) 
of the most general form of cell fitted to the particular homo- 


+ geneous assemblage of poirfts corresponding to the parallelepiped 


œe are essentially corresponding points, and that if one of them 


. FQ, and corresponding lines between them 


With which we have commenced. Th will be more easity 
understood in general, if we first consider the particular case of 
parallglepipedal partitioning, and of the deviations which, without 
altering its corners, we may arbitrarily make from a plane-faced 
parallelepiped, or which we may be compelled hy the particular 
figure of the molecule to make. ‘ 

$5. Consid&, for example, one of the trees of § 2, or if you 
please a solid of less complex shape, which for brevity we shall 


F 





(Fic. 7, of § 9.) 


call s, being one of a homogeneous assemblage. Let P be a 
point in unoccupied space (air, we shall call it for brevity), 
which, for simplicity we may suppose to be somewhere in the 
immediate neighbourhood of s, although it might really be any- 
where far off among distant solids of the 
assemblage. Let PA, PB, PC be lines parallel 
to any three Bravais rows not in one plane, 
and let A, B, C be the nearest points cor- 
responding tg P in these lines. Complete a 
parallelepiped on the lines PA, PB, PC, and let 
QD, QE, QF be the edges parallel to them 
through the opposite corner Q. Because 
of the homogeneousness of the assemblage, 
and because A, B, C, D, E, F, Q are points 
corresponding to P which is in air, each of 
thos® seven points is also in air. Draw any 
line through air from » to A and draw the 
lines of corresponding points from B to F, D 
to Q, and @ to & Do the same relatively 
to PB, AF, EQ, CD; and again the same 
relatively „to PC, AF, FQ, BD. These twelve 
lines age all in air, and they are the edges of 
our curved-faced parallelepiped. To describe 
its faces take points infinitely near to one 
another along the line pc (straight or curved 
as may be): and take the corresponding 
points in BD. Join these pairs of correspond- 
ing points by lines in air infinitely near to one 
another in succession, These lines give us 
the face pppc. Corresponding points in Ag, 


give us the parallel face AFQE. Similarly we 
find the other two pairs of the parallel faces of 
the parallelepiped. If the solids touch one 
another anywhere, either at points or through- 
out finite areas, we are to reckon the interface 
between them as air in respect to our present 
rules, 

§ 6. We have thus foufid the most general 
possible parallelepipedal partitipning for any 
given homogeneouss assemblag® of golids, 
Precisely similar rules give the corresponding 
fesult fos azy possible partyioning if we first 
ch8ose tke twenty-four corners of tle tetra- 
kaidekahedron by finging six tetrahedrons and 
giving them arbitwary translatory motions ac- 
cording tosthe rule of §4. To make this clear it is only now 
necessary: to Yemayk that the four corners of each tetrahedron 
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in air all of them “re in air, whatever franslatory motion we give 
to tl@e® tetrahedron. ? 

§ 7. The transition fgom the parallelepiped to the tetrakgide- 
kahedron described in § 4 will be now, reallily understood if we 
pause do consider the vastly simpler two-dimensional case of 
transition from a parallelogram to a hexagon. This is illustrated 
in Figs. 1#hd 9; with heavy lines in each case for the sides of 
the hexagon, and light lines for the*six of its diagonals which 
are sides of constructional triangles. «The four diagrams show 
different relative positions4n one plane of two equal homochirally 
similar triangles anc, A’B’c’ ; oppositely oriented (that is to say, 
with corresponding lines Ap, A'B’ parallel but in inverted direc- 
tions). The hexagon Ac’ BA‘ cs’, obtained by joining A with 8’ 
and C’, B with C’ and A’g and c with a’ ahd B’, is clearly in each 
case a proper cellefigure for dividing plane space homogeneowWly 
according to the Bravais distribution of points*defined by either 
triangle, or by putting the triangles together in any one of the 
three proper ways to make a parallelogram of them. The cor- 
responding operation for three-dimewsional space is described in 
§ 4: and the proof which is obvious in two-dimensional space is 
clearly valid for space of three dimensions, and therefore the 
many words whigh would be required to give it formal demon- 
stration are superfluous, 

8. The principle according to which we take arbitrary 
curved surfaces with arbitrary curved edges of intersection, for 
seven of the faces of our pgrtitional tetrakaidekahedron, and the 
other seven correspondingly parallel to them, is illustrated in 
Figs. 3, 4, 5,and 6, where the. corresponding thing 1s done for 
a partitional hexagon suited to the homogeneous division of a 
plane. In these diagrams the hexagon %s for simplicity taken 
equilateral and equiangular. Indrawing Fig. 3, three pieces of 
paper were cut, to the shapes 4/, mn, uv, The piece 4/7 was 
first placed in the position shown relatively to ac’, and a 
portion of the area of one cell to be given to a neighbour across 
the frontier C'A on one side was marked off. It was then placed 
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n . 
in the position shown relatively to a’c afid the equivalent 
portion to be taken from a neighbour on the®other aide was 


is | marked. Corresponding give-and-take delimitations were 
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marked on the frontiers c’B and 3’c, according to the form | of solid space, the separating channels shown in Fig. 5 might E 
mn; and on the frontiers BA’, AB’, according to the | be sections, by the plane@fthe drawing, Sf perforations through å 
e 
r Ld 
o 


formexy, Fig. 4 was drawn on the same plan but with 
one pair of frontiers lẹft as straight lines, and the two 
other pairs drawn by aid of two paper templets. It wottld be 
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Yo the matter of one cell produced by the penetration of matter, 
rootlets for example, from neighbouring cells. 
§ 9. Corresponding to the three ways by which two triangles = 


FIG. 3: 
can be put together to make a parallelogram, there are severs 


easy, but not worth the trouble, to cut out a large number of 
pieces of, brass of the shapes shown in these diagrams and to 
shg-w#hem fitted together like the pieces of a dissected map. 
Figs. 5 and 6 are drawn on the same principle ; Fig. 6 showing, 
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on a reduced scale, the result of putting pieces together pre- 
i In these’ 


cisely equal and sfmilar to that shown in Fig. 5. 
diagrame, unlike the cases represented in Figs. 3 and 4, the 
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and only seven, ways fn which the six tetrahedrons of § 4 can 
be put together to make a parallelepiped, in pasitions parallel to 
` . @ e 


primitive hexagon is, as shown clearly in Fig. 5, divided into 
isolated parts. But if we are dealing with homogeneous division 
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‘ those which they ha@in the ovlging parallelepiped. To see 
e this, remark first that ®morf® the thirty-six edges of the six 


ə tetrahedrons seven different Jengths are found which are respec- 
tively equal to the three lengths of edges (three quartets of equal 

e parallels); the three lengths of face-Yiagonals having ends gn P 
‘or Q (three pairs of equal parallels) ;eand the length of ghe 

° chosen body-diagonal PQ. (Any one of these seven is, of 
course, determinable from the other six if given.) a 

In the diagram, Fig. 7, full lines show the edges of the primi- 

tive parallelepiped, and dotted lines show the body-diagonal PQ 
and two pairs of the face-diagonals, thé other pair of face- 
diagonals (P1® Qc), not being marked on the diagram to avoid 
confusion. Thus, the diagram shows, in the parallelograms 
QDPA and QEPB, two of the three cutting planes by whick it is 
divided into six tetrahedrons, and it so shows also two of the six 
tetrahedrons, QPDB and QrEA. The lengths QP, QD, QE, QF are 
found in the edges of every one of the six fetrahedrons, the two 
other edges of each being of two of the three lengths QA, QB, 


F 





FIG. qs 


"QC. - The six tetrahedrons may be taken in order of three pairs 
having edges of lengths respectively equal to QB and Qc, Qc and 
QA, QA and qu. It is the third of these pairs that is shown 
in Fig. 7. Remark now that the sum of the six angles of the 
six tetrahedrons at the edge equal to any one of the lengths QP, 
QD, QE, QF is four right angles. Remark also that the sum of 
the four angles at the edge of length QA in the two pairs of 
tetrahedrons in which the length Qa is found is four right angles, 
and the same with reference to QB and Qc. Remark lastly that 
the two tetrahedrons of each pair are equal and dichirally? 
sinvlar, or enantiomorphs as such figures have been called by 


German writers. 
To be continued.) 





UNIVERSITY AND EDUCATIONAL 
R ë INTELLIGENCE. 


CAMBRIDGE. —The following is the speech delivered by the 
Public Orator (Dr. Sandys) on March 1, in presenting for the 
degree of LL.D. honoris causa the Right Hon. the Earl of 
Kintore, G.C.M.G., M.A. Trinity, Governor of South 
Australia :—‘‘Quam libenter salutamus ex alumnis nostris 
‘ unum, qui Britanniae in parte Septentrionali Collegii 
florentissimi Aberdoniensis a conditore oriundus, inter colonias 
nostras Australes Academiam Adelaidensem, quam igter filias 
nostras non sine superbia numeramus, sua sub tutela positam 
esse gloriatur. Ibi provinciae maximae téta Gallia, tota Ger- 
mania, plusquam quadruplo latius patenti praepositus, regionem 
tag) immensam audacter peragravit, itineris tanti socium 
insignem nactus medicum Cantabrigiensem, cuius ipsum nomen 
Caledoniae suae castellum in memoriam revocat., Quid com- 
memorem proconsulis nostri ductu plusquam quadragintå dies 
intér loca deserta atąue arida fortiter toleratos, rerumque 
naturae solitudines reconditas feliciter reclusas? Quid (ne 
maiora dicam) etiam talpae? genus novum, quod xoforyetes 
$ nominatur, e latebris suis in lucem pretractum? Quid eiusdem 

auspicio et imperio etiam beluae antiquae, quae diprotodon 
6 wcatur, relliquias ingen@es saecula nostro denuo patefactas ? 
Ipsum ‘San cti Georgii inter equites illustriores numeratum, non 
draconem fabulosuf vi et armis domuisse dixerim, sed mon- 

m strorum haud mihus horrendorum vestigia immania sumptu et 

‘ labore maximo detegenda curavisse. Talium virorum auxilio 

non modo impefli Britannici provinciae remotissimae vinculis 


| LA pair of glows aye dichirally similar, or enantiomorphs. Equal and 
e similar right-handed gloves are chirally similar. 
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artipyibus nobiscum consociantur, sedeetiam scientiarum fines 
nostris a filiis totiens propagati per spatia indies. latiora ex- 
tenduntur. Duco ad® vos scientiarum patronum illugtrem, 
provinciae maximae et proconsuler® et investigatorem inde- 
fessum, virum et suo et fratris sui nomine nobis coniunctissimum, 
Algernon e Kejth-Falconer, Comitem de Kintore.” Lord 
Kintore was accompanied on his aelventurous journey of 2000 
miles from Port Darwin to Adelaide by Dr. Edward Charles 
Stirling, Trinity Lecturg: @n Physiology in the University of 
Adelaide. 

The following is the speech delivered by Dr. Sandys, . 
on March 6, in presenfing for the degree of Sc.D. Dr. 
S. Ramon y Cajal,, Professor of Histology and Patho- 
logical Anatomy in the University of Madrid :-e Hodie 
landis genus novum libenter auspicati,, Hispanae gentis 
civem nunc primum salutamus. Salutamus virum de physio- 
logiae scientia optime meritum, qui inter flumen Hiberum 
montesque Pyrenaeos duo et quadraginta abhinc annos natus et 


fluminis eiusdem in ripa Caesarĝugustae educatus, primum 


ibidem, deinde Valentiae, deinceps Barcelonae munere Aca- 
demico functus , tot honorum spatio feliciter decurso, nunc 
denique in url®, quod gentis totius caput est, histologiae 
scentiam praeclare profitetur. Fere decem abhinc annos pro- 
fessoris munus Valentiae auspicatus, fore auguratus est, ut intra 
annos decem studiorum suorum in honorem etiam inter exteras 
gentes nomen suum notegteret. Non fefellit augurium ; etenim 
nuper etiam nostras ad oras a Societate RegiaėLondinensi 
honoris causa vocatus, muneri oratorio, virorum insignium 
nominibus, iampridem ornato, in huncgannum destinatus est. 
Omitto opera eius maiora de histologia et de anatomia con- 
scripta ; praetereo etiam opuscula eiusdem quadraginta intra 
lustra duo in lucem missa; haec enim omnia ad ipsa scientiae 
penetralia pertinent. Quid vero dicam de artificio pulcherrimo 
quo primum auri, deinde argenti ope, in corpore humano fila 
quaedam tenuissima sensibus motibusque ministrantia per 
ambages suas inextricabiles aliquatenus explorari poterant? In 
artificio illo argenti usum, inter Italos olim inventum, inter 
Hispanos ab hoc viro in melius mutatum et ad exitum feligjorem 
perductum esse constat. Si poeta quidam Romanus region? in 
eadem genitus, si Valerius Martialis, inquam, qui expertus 
didicit fere nihil in vita sine argento possi perfici, hodie ipse 
adesset, procul dubio popularem suum verbis suis paululum 
mutatis non sine superbia appellaret :— l 
‘ Vir Celtiberis non tacende gentibus, 
Nostraeque Jaus Hispaniae, 
Te nostri Hiberi ripa gloriabitur, 
Nec me tacebit Bilbilis.” 
gitartial, i. 49, 1-25 61, 1-12. 

Duco ad vos Virum et in Hispania et inter exteras gentes 
laudem merito adeptum, histologiae professorem insignem, 
Santiago Ramon y Cajal.” * ' 

Dr. J. B. Bradbury, Physician to Addenbrooke’s Hospital 
and Linacre Lecturer at St. John’s College, has been elected to 
the Downing Professorship of Medicine, vacant by the resigna- 
tion of Dr. Latham. 

Mr. P. H. Cowell, Senior Wrangler in 1892, has been 
elected to the Isaac Newton Studentship in Physical Astronomy 
and Optics. N 

The Arnold Gerstenberg Studentship, worth about £90 a year, 
will be awarded next May, on the results of an examination in 
Psychology and Togic, commencing on May 21. Candidates 
must have obtained honours in one part of the Natural Sciences 
Tripos, and have commenced residence earlier than April 
1888, The student elected must devote himself to moral or 
mental philosophy. 





THE Queen has signified her approval of the appointment of 
the following Commissioners to conside» what are the best 
methods of establishing a well-organised system of secondary 


‘education in England, taking into account existing deficiencies, 


and having regard to such local sources of revenue from endow- 
ment or otherwise as are available or may be made available for 
this purpose, and to make recommendations accordingly :-—The 
Right Hon. J. Bryce, M.P. ; the Right Hon. Sir J. T. Hibbert, 
M.P. ; Mr. Henry Hobhouse, M.P. ; Mr. He Llewellyn Smith ; 
Prf. R. C. Jebb, M.P..; Mrs, Henry Sidgwick; Mr. M. E, 
Sadler; the Rev. A% M. Fairbairn ; the Hon. E. Lyttelton ; 
Mrs. Bryant, D.Sc., ; Dr. R. Wormell; the Very Rev. E, C. 
Maclure ; Mr. George J. Cockburn; Mr. J.°H. Yoxall; Sir 
Henry Roscoe, M.P., F.R.S. Lady Frederick Cavendish ; 
Mr. C. Fenwick, M.P, 


' this course with an excursion to the 
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A NEW departure if University -Exten§ion classes has 
been made at the Croydon centre, where a course of lettres 
on the “Geology and Scenery of the Alps” is being delivered 
by Miss M. M. Ofilvig, D.Sc. The course consists of 
ten lectures, six referring to general subjects bearing on the 
main question. Four lectures are devoted to special districts : 
the Western Alps, the Eastern Alps, the Bavariar® Alps and 
North Tyrol, and the ‘‘Dolomites” of South Tyrol. The 
> distribution of the population, political boundaries, trade routes, 
and many similar subjects controll@d by the geology and 
physical geography are discussed. It is proposed to follow 
{lps, during which various 
points discussed in the lectures will be studied on the ground. 


e JiR. G. H. MorLEY informs us thaf the report that the late 
Mr, Thomas Avery, of Birmingham, bequeathed the sum of 
42,000 to the Midland Institute, is incorrect. He left £2,000 
to the Mason College, Birmingham, and only £1,000 to the 
Institute with which Mr. Morley is connected. 


MR. F. W. Dyson has been appointed Prof. H. H. Turner’s 
successor at the Royal Observatory, Greenwich. Mr. Dyson is 
a Fellow of Trinity College, and has held the Isaac Newton 
Studentship for the last two years. ? 


WE learn from the Allahabad Proneer that the Senate of the 
Madras University have reported unfavourably on the reference 
made to it by the Government regardéng the proposal to estab- 
lish degreeg in science and agriculture. 


SCIENTIFIC SERIALS. 


Wiedemann’s Annalen der Physik und Chemie, No. 2.—On 
kathode rays in gases at atmospheric pressure and in extreme 
vacua, by Philipp Lenard, This paper gives a detailed account 
of the behaviour of kathode rays when allowed to penetrate 
through a metallic screen in the walls of the vacuum tube into 
the air or other gas outside, It is shown that their behaviour 
is of a distinctive character, and largely independent of the 
elec forces producing them. Photographic plates were suc- 
cé€sfully employed in studying the distribution and divergence 
of the rays in air and other gases.—Concerning the theory of 
magnetic and electric phenomena, by Hermann Ebert. This 
is an attempt to show that by a consistent application of the 
cyclical theory of electric and magnetic phenomena, as illustrated 
by Fitzgerald’s ether model, # complete and simplified explana- 
tion of these phenomena may be obtained.—-On the laws of 
galvanic polarisation and electrolysis, by O. Wiedeburg. This 
isa detailed investigation of polarisation phenomena from the 
point of view of a theory which assumes that only a fractional 
portion of the ions clustering round the electrodes give rise to an 
opp@sing electromotive force. The author shows that this as- 
sumption leads to a complete and consis!enterepresentation of 
observed facts.—Some forms of immersed electrodes for measure- 
Snents of electrolytic resistance, by F. Kohlrausch. The elec- 
trodes, which consist of small platinum plates about I sq. cm. 
in area, are soldered to platinum wires which are mounted in a 
double „capillary tube. They are also surrounded by a glass 
vessel with a hole at the bottom for letting in the liquid. In 
measuring resistances they need only be immersed, no further 
adjustments or precautions being necessary.~~Some experiments 
concerning the so-called waterfall electricity, by K. Wesendonck, 
The author quotes a large number of experiments elucidating 
the generation of electricity by the impact of water-spray, 
vapour, and air upon water and metallic conductors. Vapour 
impinging upon a water surface charges the latter positively, this 
being analogous to waterfall electricity, and independent of 
friction, —-A new actinometer, by O. Chwolson. This consists 
of two thermometers placed close together, and is based upon 
the method of obsefving the changes in the difference of tem- 
perature of the two instruments, the warmer being in the 
shade, and the colder being exposed to the rays of the sun. 


American Journal of Mathematics, vol. xvi. No. 1 (Balti. 
more, January.)—Zur Kettenbruchentwickelung hyperellip- 
tischer und ähnlicher Integrale, by E, B. van Vleck (pp. 
1-91), is illustraged by numerous diagrams, but we miss the 
usual useful index of contents accompanying long papers inethis 
Fournal,—Waves and jets in a viscous liquid, by Mr. A. B, 
Basset, F.R.S. (p§. 93~110), in continuation of an article by 
Prof. Greenhillg in the ninth volume, in which he discusses 
wave-motion in a frictignlesg liquid, here considers certain 
problems of like character when the viscosity of the liquid is 
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taken into account.—-Sur l'inversion des Mtégrales dg fonêtion 
à multiplicateurs, by M. © Picard (ppæI111-122), discusses fh 
greater detail some points touch®d u®on in chapter vi. of hig 
memoir sur les fonctions algébriques de deux variables indépen- 
dantes (Journal des Mathematiques, 1889). On orthogonal substi- 
tutiens that can be expressed as a funtion of a single alternate 
(ow skew symmetric) BRinear substitution, by H. Taber (pp.° 
123-130). This is a continuation of the author’s previous wogk 
in the form of a proof of a theorem for certain orthogonal 
matrices discussed ina paper read by the writer at the Mathe- 
matical Congress in Chicago last year. The selected portrait is 
an excellent one (we feel sure) of Sophus Lie, 

Symons’s Monthiy Meteorological Magazine, Pebruary, con- 
tains an article entitled ‘‘ The January Frost.” The author has 
tabulated all the lowest temperatures that he has been able to 
collect between the 5th and 8th of that month, and arranged them 
according to counties, The following are the minimum readings: 
Essex — 2°, Berwick — 3°, Aberdeen, Nottingham, and War- 
wick — 4°, York ~ 5°, Northumberland, Roxburgh, and Stir- 
ling — 6°, Fife and Perth — 8°, Forfar — 11°. In Ireland the 
temperature was higher, bu$ still remarkable; between Cork 
and Tyrone several records Were below 10°. A comparison with 
the great cold of January 1881 shows that that year was much 
more severe ; the general mean for a number of representative 
stations was 3°'9, while this year it was 4°'7. 


SOCIETIES AND ACADEMIES# 
LONDON, 


Royal Society, February 8.—‘“! Further Observations on the 
Organisation of the Fossil Plants of the Coal-Measures. @art 
I. Calamites, Calamostachys, and Sphenophyltlum.” By W.C, 


- Williamson, LL.D. F.R.S., and D. H. Scott, M.A. Ph.D., 


F.L.S., F.G.S. 

(1) Calamites.—The first part of the paper gives a detailed 
account of the vegetative structure of Calamites. It is proved 
that the primary structure of the young stem, before growth in 
thickness had begun, agreed in all essential points with that of 
an Ziguisetum, and thus the anatomical characters are found to 
completely confirm the supposed equisetaceous affinities of she 
genus. The true nature of the canals which accompany the 
vascular bundles in the internodes of Cw/anzites is demonstrated, 
and their complete homology with the carinal canals of Eguisetzene 
established. In both cases the canal contains the disorganised 
protoxylem of the vascular bundle. 

The development of the secondary tissues, which were always 
formed in Ca/amities, is traced in detail, and their origin from a 


normal cambium proved. ° 
The formation of periderm in the cortex has also been clearly 
observed. : bd 


The position of the branches and their exact mode of con- 
nection with the tissues of the main stem is fully investigated. 
It is shown that many of the branches were abortive, and became 
enclosed in the wood. 

The roots of Calamites, as M. Renault has proved, were 

identical with 4stromyelon. 
è (2) Calamostachys.—The anatomy of the axis of the strobilus 
has been fully investigated, and foupd to agree in the main 
features, though not in. details, with that. of Calamites or: 
Equisetum. ` ; 

In general anatomical and morphological characters the 
homosp&rous species, C. Binneyana, and the heterosporous C. 
Casheana show theeclosest agreement, and only present minute 
differences. In C, Binneyana, developing spores, still grouped 
in tetrads, are frequently found. One or more members of 
each tetrad were usually abortive. The abortion of these spSres 
must have allowed of an increased nutrition of the survivors, 
and ¢hus have been of considerable physiological importance. 
In C. Casheana the micro- and macro-sporangia were borne on 
the same strobilus, The diameter of*the macrospores is.three 
times that of the microspores. elhe macrospores are constantly 
accompanied by abortiye sp@res. This ebortion of- certain 
spores, involving the better nutrition of their sister-cells, appears 
to throw considerable light on the ogigin of heterospory within® 
this genus. vs | ies 

= This axis of the strobilus of C, Casheang has a well-marked 
zone of secondary wood, thus affording diract evidence of the 
occurrence of secondary growth in a heterosporous cayptogam. | 

The affinities of Ca/amostachys are fully digcusstd. The fruc- 
tificationis evidently Calamarian, and the relation to Calamites 


itself is a close one. - è 
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*(3) Sphenophyllumg-As is well known, the slender jointed 
atem bore verticils of sujserpéed leavés, the number of which, 
in each whorl was some multiple of 3. In S. plurtfoliatum, 
the species first described, the leaves probably numbered 18 in a 
whorl. The primary wo@d was triaréh and centripetal, and so 
ar resembled that of certain Lycopodiacez, with which, how- 
eyer, the genus has otherwise little in common. Abundant 
secondary tissues were formed. The cambium can be clearly 
demdhstrated, and occupies the normal position between wood 
and bast. Sieve tubes have been detected in the phloem of S. 
insigne. Internal periderm was formed, ging rise to a regular 

scale-bark. © | an 
The fructification of Sthenophylium, as has been shown by 
M. Zeiller, is that previously described under the name of ow- 
manites Dawsonz. The axis of the strobilus bore numerous 
whorls of partially coherent bracts. The very long sporangia- 
phores, each bearing a single recurved sporafigium, arise from the 
upper surface of the whorl, two sporangiophores corresponding 
to each bract. The whole structure is quite unlike that of any 
other vascular cryptogam. The plant, so far as observed, was 
homosporous, and the alleged heterespory of another species is 
very doubtful. The genus is entirely isolated, and, though 
the structure is now completely known, its affinitiesgcannot be 

determined until additional forms have been discovered. 


March r.—‘‘ Researches on the Structure, Organisation, and 
Classification of the Fossil Reptilia. Part IX. Section rt. On 
the Therosuchia.” By H. G. Seeley, F.R.S. 

This paper discusses the classification of reputed Permian and 
Triassic Reptilia which have been referred to the Anomodontia 
as ‘hReriodonts. 

Prof. Cope’s definition of the Theriodontia as distinguished 
from the Anomodontia by characters of the post-orbital arch is 
regarded as unsupported by evidence. The author would limit 
the Theriodontia to animals which conform to Sir R. Owen’s 
@ciginal definition based on the dentition (1876), and have tem- 
poral vacuities and a small quadrate bone. 

It appears that there is a series of groups of South African 
Reptilia which agree in having a palate which has some resem- 
blamces to pammals but approximates to Sphenodon, lizards, 
and crocodiles. All these sub-orders are combined as the 
TherosucHfia. In this osder or group may be included the 
Deuterosauria from the Permian rocks of Russia, 

' The relation of the Therasuchia to other Anomodontia is shown 
in the following grouping :-— 

THEROSUCHIA.—Pareiasauria, Procolophonia, Gorgonopsia, 
Din&cephalha, Deuterosauria, Theriodontia (Lycasauria, Cyno- 
dontia, Gomphodontia),@udothiodontia [Theromora]. THERO- 
CHELONIA.—Dicynodontia, Kistecephalia, MESOSAURIA. 

tt Researhes dn the Structure, Organisation, and. Classifi- 
cation of the Fossil Reptilia, Part 1X. Section 2. On the 
Reputed Mammals from the Karroo Formation of Cape Colony.” 
By He G. Seeley, F.R.S. 

The author re-examines the remains of Therdodesmus, and 
contests the interpretation of the carpus given by Prof. Bardele- 
ben, producing specimens of South African reptiles in which 
there is a single bone beneath the radius, as in Zheriodesmus. ® 

“t Researches on the Structure, Organisation, and Classifi- 
cation of the Fossil Reptilia, Part IX. Section 3, On Driade- 
modon.” By H. G, Seeley, F.R.S. 

The author describes fragments of jaws and teeth from Upper 
Karroo strata at Wonderboom and Aliwal North, collêcted by 
Messrs. R. D. Kannemeyer and Alfred Brown. They may 
possibly helong to more than one genus; but, in absence of 
sufficient knowledge of the skull to establish differences, the four 
species ave referred to a new genus, Diademodon, 

The teeth are highly specialised, but distinct in plan from 
Tritylodon, and from all known reptiles They closely appsoxi- 
maies to some of the higher mammalia. The author refers 
Diademodon io a division ot the Theriodontia in which the teeth 
become worn with use, which ig named Gomphodontia. 


Physical Society, February *23.—Prof, A. W. Rücker, 
Æ- R-S., President, in the chair.—A note on a new electrical 
thgorem®was read by Mr Tẹ H. Blakesley. Two or more dis- 
positions®of electromotive forces in any network of conductors 
which produce at every part of the network the same currents, 
are defined as eg@ivalent systems. The following theorem is 
then state@ ang proved: In any system of conductors possessing 
seats of électrom.iive force at any number of points, if any of 
these sources be moved along the various bars of the conducting 
system, and where 4 point of junction is encountered, each 
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beceming a seat of the same electromotive force in each of the 
newly encountered bars, then the disposition at any moment is 
equivalent to that at fay other momentgand therefore t8 the 
origingl disposition. Equivalent syst@ms might also be defined 
as being such as produce equal expenditure of power in each part. 
From the @bovg theorem the following propositions are deduced 
by theauthor: (1) That if any closed surface contains a portion 
of a network, then an electromotive, force in any bar cutting eè 
the surface can be replage® by ‘equal electromotive forces (in 
opposite directions as regards the surface) in all the other bars 
cutting the surface, without disturbing the current in any part of . 
the network. (2) If twosystems of electromotive forces be 
equivalent, one may be,derived from the other.—Prof. C. V, 
Boys, F. R.S., regd a note on the attachment of quar% fibue®. 
When torsion fibres are required to carry large weights ap- 
proaching the breaking weight, the ordinary method of attach- 
ment by shellac is not always satisfactory, for if the part of the 
fibre in the cement: is twisted or bent, the yielding of the shellac 
causes uncertainty of zero. To avoid these troubles, Prof. Boys 
has devised and perfected a method of soldering the fibres, full 
details of which are given in the paper. After selecting a fibre 
of the right dianféter and length, small weights are fixed on the 
eng by shellac. The end parts are then cleaned by dipping in 
strong nitric acid, washed, silvered, and electro-coppered. The 
weights are then cut off, and the coppered ends soldered to tags 


_of tinned mé@tal foil, chlorffle of zinc being used as a flux, and 


its capillarity serving to hold the ends to the tags*whilst the 
latter are heated. ‘The superfluous copper and silver are dis- 
solved off by nitric acid, the tags and solder being protected by 
beeswax. After washing in boiling water the fibre is ready for 
use. Melted shellac is used for securing the tags to the torsion 
rod and suspended body. Several ingenious details of pro- 
cedure to avoid capillary difficulties in the cleaning, plating, and 
washing processes are described in the paper. If fibres are 
required to conduct electricity, they are silvered and washed after 


| the tags have been soldered on. Such fibres the author considers 


essential for making connection with electrometer needles of 
the greatest delicacy, for liquid connections are fatal to Salaijity. 
Methods of rendering fibres visible by smoking with arSenic ôr 
magnesium are mentioned in the paper. At the meeting a per- 
fectly circular hole, gg, of an inch in diameter, made by sold- 
ering round a quartz fibre passing through a hole in a metal 
plate, and then drawing out the fibre, was exhibited under a 
microscope. Mr. Inwards asked if the shellac used to secure 
the tags was melted or dissolved. Mr. Blakesley inquired if 
silvering fibres did not destroy their perfect elasticity. Dr. 
Sumpner wished to know if any data as to the relative torsional 
rigidity of silveredgand unsilvered fibtes had been obtained, and 
if the electric resistance of silvered fibres had been determined. 
Mr. Watson said silvered fibrgs had been successfully use@ in 
electrometers. As regards their torsion, he had found it differ 


‘from day to day, and the resistance varied enormously. In reply, 


to question, Prof. Boys described the exact process of soldering 
the coppered fibre to the tags. As to the torsion of silvered 
fibres, he would not expect much increase, as the film was very 
thin. He also thought the elasticity would not be destroyed, 
for silver and gold make very good torsion wires.—Mr. Little- 
wood read a note on a method of determin#ng refractive indices, 
particularly well adapted for either homogeneous or heterogeneous 
liquids. A vertica} scale stands in the liquid contained in a 
vessel open at the top, and two marks on the part of the scale 
below the liquid are observed in succession through an inclined 
telescope capable of moving horizontally parallel to itself along 
a graduated bar. The horizontal distance between the two 
positions of the telescope in which the two divisions on the 
vertical scale are sighted is noticed, and the corresponding 
distance between the sighted position of two marks on the part of 
the scale above the liquid determined. Whef the length between 
the two marks on the scale in air is equal to that between those 
in the liquid, the ratio of the corresponding horizontal distances 
moved rough by the telescope gives the index of refraction of 
a uniform liquid. For liquids in which the density varies in a 
vertical direction, observations of several points on the scale in 
the liquid enable the curved path of the light in the liquid to be 
tracgd out with considerable accuracy. The accuracy of the 
laws of, diffusion might be tested in this way. The President 
said the method described was a novel and mteresting way of 
picking out the layers of liquid of different refrgcting power. 


Chemical Society, February 15.%-Dr. Armstrong, Presi- 
dent, in the chair.—The following papers were, read :—The 
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analytical determinationgof probably available ‘‘ mineral ” plant 
food in soils, by B. Dyer. The author has made a series‘ot de- 
ternfinations of the ayerage acidity of tise root sap of about roo 
plants in order to measwe@ the power of dissolving the mineral 
constituents of soils possessed by plants, These expefiments 
seemed to indicate the suitability of a 1 per cent. solution of 
citric acid as an analyticaleéoil solvent; the eff€ct of this solu- 
tion on a number of the Rothamsted soils was therefore tried. 
The conclusion is drawn that valumble indications of compara- 
tive (‘‘ mineral ’’) soil fertility are obtained by the use of such a 
solution, After the reading: of the paper, Sir Henry Gilbert 
gave a short sketch of the development of soil analysis.—The 
behaviour of the more stable oxides at high temperatures. Part 
Hip by A. A. Read. At1750°, Sb,0;4%s converted into Sb,Os,, 
VO; into V,03, and FeO; into Fe,O,, whilst the oxides of cobalt 
and nickel are reduced to the metallic state.—The stability of 
the oxides considered in relation to the periodic law, by G. H. 
Bailey. In the even series of the periodic classification, the 
oxides are more stable tife higher the atomic weight of the 
element concerned, the temperature of decomposition being 
taken as an index of stability ; in the odd series the oxides be- 
come less stable as the atomic weight incr@ases.—-The inter- 
action of benzil and benzylamine in presence of zinc chloride: a 
preliminary note, by F. R. Japp and W. B. Davidson. On 
heating benzil, benzylamine, and zinc chloride together at 100°, 
tetraphenylazine, benzyllophine, and®dibenzyllophixium chloride 
are obtained. 


Geological Society, February 16.--W. H. Hudleston, 
F.R.S., President, im the chair.—The Wollaston medal was 
awarded to G@heimrath Dr. Karl Alfred von Zittel, professor of 
geology and paleontology in the University of Munich, in recog- 
nition of the important services which he has rendered to palæon- 
tologicalscience during along period oftime.——-Mr. Aubrey Strahan 
was awarded the balance of the proceeds ofthe Wollaston Don- 
ation Fund, in token of appreciation of his geological work in 
several parts of England and on the Welsh border. —Mr. William 
Talbot Aveline received the Murchison medal, together with a -vum 
gf Mm guineas, in recognition of the importance of his work as a 
eolo cal surveyor. — The balance of the proceeds of the Mur- 
chison Geological Fund was handed to Mr, George Barrow, asa 
testimony of the value of his geological work both in Yorkshire 
and in Scotland.—The Lyell medal, with the sum of £46, 
was awarded to. Prof, Johy Milne, F.R.S., of the Imperial 
College of Engineering, Tokio, Japan, in testimony of ap- 
preciation of his investigations in seismology.—The balance of 
the proceeds of the Lyell Geological Fund was presented to Mr. 
William Hill, in testimony of the value of his work amongst the 
Cretaceous rocks of this Country during the,last eight years.—A 
sum of £25 from the proceeds of the Barlow-Jameson Fund was 
gifen to Mr, Charles Davison, ig token of appreciation of his 
work in geological dynamics, including under that term thestudy of 
earthquakes.—The President then read his anniversary address, 
which may be summarised as follows:—In continuation of the 
subject of the preceding anniversary address, relating to some 
recent work of the Geological Society, the remaining portion of 
the papers contributed within the septennial limits ts classified 
under two groups. In the first group are placed papers de- 
scriptive of the n&ver paleeozoic rocks, the older palzeozoic 
rocks, and the fundamental rocks, and on general petrology, 
which relate more especially to the geology of the British Isles. 
This group is considered in detail, and constitutes the bulk of 
the address. In the second group are placed numerous papers 
which thay roughly be classified wnder the following headings : 
-Miscellaneous geology, foreign and colonial—a somewhat 
exhaustive division, comprising about ascore of papers, dealing 
with many subjects in different parts of the world, African 
geology, especially, comes to the front in this group. Miscel- 
Janeous invertebrate paleeontology—a score of papers may be 
thus classified. Most of these matters are for the consideration 
of specialists, relating to corals, crinoidea, bryozoa, ostracoda, 
cephalopoda, and to siliceous organisms, In palzeobotany there 
has.only been one paper of any importance ; whilst under the 
heading dynamical problems.are a few papers dealing with the 
movement of rgaterial. A notice of the Inverness earthquake, 
and a communication on the origin of the basins ot thẹ great 
lakes of America, complete this category. The detailed con- 
sideration of the first group commences with the newer 
palæezoic rooks. The carboniferous system has not yielded any 
important stratigraphigal papers of late years, but there have been 
some interesting communications -respecting the coal measures, 
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Questions as to the origin and faunal character of these ate djs- 
cussed by more than oneevriter, apd ver? important deductions, 
as to the delimitation of the marine afd freshwater beds, havt 
been drawn. The subject of coal in the south-east of England 
wag considered, @ propos pf a paper read at the Society some 
years ago, and the prospects of icoal-Setting at Dover and else- 
where in this part of England discussed. In Devonian geology, 
the structure and peculiarities of the South Devon limestones 
form the subject of an interesting communication ; and there are 
also important stratigraphical papers in this connection, more 
especially one written subsequent to the visit ofa party from the 
International Geological Congress of London. In the older 
palzeozoic rocks a considerable amount of work has been done, 
moge especially amongst the Silurian and Ordovician of the north- 
west of England, where additional evidence has been furnished 
of the value of graptolite-zones as a means of comparison with 
the older palzeozoicteof distant areas; and a further contribution 
has also been made to our knowledge of bedsof this age ig the 
Cross-Fell inlier. The papers dealing with the fossiliferous 
Cambrian are not numerous, but they are of great importance, 
including the recognition 9% @ very low Cambrian fauna at the 
top of the Penrhyn quarries, and Sir J. W. Dawson’s correlation 
of American with Euopean Cambrians. The discovery of 
Olenellus®n the ‘‘fucsid beds” of the north-west Highlands also 
serves to fix the Cambrian age of the Durness limestone, to which 
formation the altered limestone of Strath in Skye, at one time 
regarded as of Liassic age, is now held to belong. Tehe physical 
relations and the post-Cambrian metamorphism of the rocks of 
the north-west Highlands are also considered under this heading. 
The fundamental rocks are roughly divided into three categories, 
viz. the sedimentary series, the volcanics, and the crysTalline 
schists. The first includes the Torridon sandstone, the Long- 
mynd rocks, the unfossiliferous Cambrians of Wales, &c. The 
volcanic series has already formed part of the subject of an 
address from the chair. Oddly enough, the best defined pre- 
Cambrian, or fundamental sedimentary series, is to be found®%in 
the north-west. Highlands, a district which only a few years 
ago was an enigma, but which we hope may now supply a clue 
to regions more obscure. This, of course, is the Torridon 
sandstone, which has a well-defined base and a well-defined 
summit. 
Cambrian, others as pre-Cambrian$ such as the Alowth Hill 
and Bray Head beds, claimed as Upper Monian. Cross- 
ing St. George’s Channel, we find ourselves in Anglesey, a 
land of pre-Cambrian mysteries. The older rocks have been 
described as belonging to the Monian system, an aryange- 
ment much controverted, and this controversy has_extended to 
Shropshire. Lastly, there is the long®standing contention as to 
whether the unfossiliferous Cambrians of North Wales really 
belong to that system or should be placed on a wer horizon. 
The Malvernian controversy relates, in the main, to the crystal- 
line schists. Under the heading of General Petrology is grouped 
a very large series of papers, more than sixty in numberpdivided 
roughly into two primary classes, according as they relate to the 
British Isles or to foreign countries, the former class being 
alone considered in detail. The arrangement is topographical, 
and the rocks under this heading may be of any age from the 
Archean upwards. Scotland hasgielded seven papers in this 
group~~most of them of very great interest and importance, one 
or two being somewhat controversial. The subject of contact- 
metamorphism is raised with reference to more than one Scotch 
locality ; and from the Lake District there has been a communi- 
cation on the Sh&p granite and associated igneous and metamor- 
phic rock, which again brings this question into prominence. 
Some of the papers relating to Wales have already beeg dealt 
within a previous address, but the subjects of the variofite and also 
of the nodular felstones of the Lleyn are noticed on the present 
occasion, In Devonshire the rocks formerly known as ‘‘ fel- 
spathic traps” have been described as basalts and andesites ; 
whilst the igneous origin of the Dartmoor granite has been 
maintained against one of, those theories which from time to 
time crop up with respect to this well-kfiown assif. Allusion 
is also made to the controversy with respect to the Start rocks. 


Then there are certain rocks which some regard as ° 


¢ 
e 


There have been four papers dealeng with the Lizard®peninsula, s 


in which questions as to priority of the several igntous masses 
and as to the origin of the banded gneises are entertained. It 
cannot be doubted that considerable progfess has been made of 
laie towards a recognition of the true characigr of these rocks, 
which, for the extent of territory they occ&py, are ptrhaps with- 


out equal in point of interest throughout the British Isles. Thee 
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address comwcludes with a notice of the rocks of Brittany and the 
Channel Isles, which H&ve attgacted the attention of more than 
ohe author, A 

CAMBRIDGE. . 


Philosophical Soci ey, Februarye26.—Prof. Hughes, Presi- 
dent, in the chair.—The following communications were madg : 
-On current-sheets, specially on ellipsoids and anchor-rings, 
by Mr. R. H. D. Mayall. The electric currents induced in 
thin gniformly conducting sheets of any shape placed in a 
variable magnetic field were considered ; and it was shown that 
they could be determined by the soluti@n 4f a differential 
equation of thg second order with the aid of the appfopriate 
boundary conditions. Orthogonal curvilinear co-ordinates were 
used in every case, the equation to the surface of the condustor 
being got by making one co-ordinate constant. In this way 
results were worked out for the infinite plane, the sphere, the 
infinite right circular cylinder, and the ellipsoid with three 
une@ual axes. The case of the anchor-ring was also discussed, 
and a set of linear equations found to determine the unknown 
coefficients in the expression for the current function. These 
were solved for the particular ca8e*yhen the exciting disturb- 
ance was represented by a harmonic Of the first degree and 
symmetrical about the axis of the ring ; and a simple expression 
was found for the modulus of decay of free currents of the same 
type.—The ‘complete system of quaternariants for any degree, 
by Mr. D. B. Mair. A method is given for finding the con- 
comitants®f a quaternary form of any degree or of simultaneous 
quaternary forms. The cases of a single quadratic, a single 
cubic, a single quartic, a system af two quadratics, and a system 


-of three quadratics, are treated at length.—The configuration 


of a pair of equal and opposite hollow straight vortices, of finite 
‘cross-section, moving steadily through a fluid, by Mr. H. C. 
Pocklington.—On a class of definite integrals connected with 
Bessel’s functions, by Mr. A. B. Basset. 


° PARIS. 


Academy of Sciences, February 26.—M, Leewy in the 
chair. —- On the scientific work of Jean Louis Armand 
de’ Quatrefages de Bréau, by M. Edmond Perrier,—On the 
equation of the vibrations of a membrane, by M. H. Poincaré, 
--On a way of obtaining a uniform circular movement by 
means of two vibratory movements, by M. Marcel Deprez.— 
“Observations of the new planet AV (Courty, 1894, February 
11), made at the Paris Observatory, by MM. O. Callandreau 
and G. Bigourdan.—On the application of the method of suc- 
cessiye approximations to the ordinary. differential equations of 
the first order, by M. Ernest Lindel6f.—Observations on the 
preceding commiunication, by M. Emile Picard.—The com- 
bustion of pe ordinary ballistic explosives, by M. P. Vieille. 
The old black and brown powders donot show combustion by 
parallel surlaces, whereas the new colloidal powders give data 
satisfying exactly the criterion of combustion by parallel sur- 
faces.-On the fundamental laws of heat, by M. G, Mouret. 
The three Jaws concerning,—the conservation of entropy in 
reversible operations, the conservation of heat in conduction, 
‘and the increase of entropy in irreversible operations, appear to 
be fundamental laws of heat, and not derivable from a more 
general law.—On a meant of compensating the E.M.F. of a 
hydro-electric pile, by M. J. Schürr.— Measurement of the dif- 
ference of phase between two alternating sinusoidal currents of 
the same period, by M. Albert Hess.—Action of heat on 
the double nitrites of metals of the alkali group and 
metals of the platinum group : ruthenium com- 
‘pounds, by MM. A. Joly and E, Leidié. The formule 
Rua (W02); 4KNO, and Ru,O(NO,),.8KNO, are now assigned 
to the potassium ruthenium nitrites. At 360°-440° in a 
vacuum, explosive decomposition occurs of the latter compound, 
with the production of nitrogen, nitrogen dioxide, potassium 
nitrite and an insoluble black substance, 3Ru,.O5.K,0. The 
preparation and properties of the sodium compounds, 
Ru,(NO,)¢4NaNOQ,+4H,O ang gRu.NO.Cl,.2NaCl are de- 
scribed. The former* yields the compo@nd Na,O.3Ru40, on 


‘heating ip sulphur or mercury vapours ; at a red heat RuO, is 


proguced —On the isomerisr® of the nkrobenzoic acids, by M. 
CEchsner de Coninck. A study of the relative solubilities of 
the ortho-, meta , and para-nitrobenzoic acids in distilled water, 
dilute alcohol, ether, benzene, light petroleum, carbon bisul- 
phide, and, chloroform is given.—On some derivatives of the 


‘oxazine and eurhodifie series, by M. Charles Lauth-—Analysis 


“ofa damaged chęgse ; extraction of a new ptomaine, by M. 


Charles Lepiegre, well-crystallised base of the formula 
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' CıefyNo0O; has been isolated. It is batter, inodorous, slightly 


acid to phthalein, soluble in alcohol but hardly soluble in water, 
and gives the usual alke@oid reactions but dees not yield a taffnin 
precipitate. Its specificrotatory powe®[a]p = + 11°3° in water, 
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TROPICAL BOTANIC GARDENS AND 
THEIR YSES. 


Der Botanische Garten “’s Lands Plantentuin” 2 v. 
Buitenzorg auf Fava. Feststhrift zur Feier seines 75 

> pabrigen Bestchens. Mit-12 Liatitdruekpildern und 4 
Plänen. 


Eine Botanische Tropenreise, {udomalayische Vegeta- 
tionsbiider und Retseskizzen. Von Prof. Dr. Haber- 
landt. Mit 51 Abbildungen. 


F one casts a glance over the more modern botanical 
literature, it will become evident thé special activity 
is being manifested in that department, which we ‘may 
term, in accordance with the German usage, the biology 
of plants. The day has long®passed since the emin- 
ence of à botanist depended on the number of plants 
—dried or otherwise—which he could recognise at sight. 
But it is noteéo long ago since exaggerated importance 
was attached to a minute and exhaustive knowledge of 
details of the internal structure of plants, although, for- 
tunately, the practice did not last long enough, nor did it 
become sufficiently general, to render the mental burden 
so heavy as the load which the older systematists had 
to bear. It is clear, however, that in each instance 
the seience passed, and indeed had inevitably to pass, 
through a similar phase. The facts must be accumulated 
before they can be grouped, or before sound general con- 
clusions can be deduced from them. Of course, the pro- 
cesses of accumulation ahd deduction were not severed 
in point of time; but the success of the latter process 
depends largely upon the industry with which the first 
has been carried oute The practical, results have cul- 
minated in the perception of the meaning of a “natural 
clfssification,” on the one hand, and ip the evolution of 
a morphology which embraces and welds together the 
dty facts of pure anatomy into a consistent system, on 
the other. 

But the morphology of to-day differs widely from that 
of a quarter of a century ago, both in its breadth and, 
also, to some extent, in the way in which it deals with 
its materials. Thanks to the labours of men like Sachs, 
Schwendener, and others, we are att4ining to a broader 
conception of the principles which underlie and which 
govern’the structure of plants*and we recognise that the 
most minute details of the organisation may be traced, 
whether ultimately or immediately, back to the responsive 
action of the protoplasm to the exigencies of its environ- 
ment. 

And perhaps few causes have been more efficient in pro- 
moting this change of front from the older fornfil views, 
than the extended experience of the manifold adapta- 
tions exhibited by plants which has been gained as the 
result of obsePvation and travel in regions where thg con- 
ditions of vegetation differ widely,from those which ob- 
tainin Europe® As one shock after another assails our 
cryst&llised fhotions of the “ typical form,” we are driven 
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break down, and begome obliterated, or fused beyohd 
all recognition. The one fact Which does stand ott 
clearly through all, is the immense-capacity for adaptive 


medification exhibited? not only ly vegetation as a whole, e 


tt by individual ofganisms in particular. i 

If we find the plant 'more plastic in structure than ve 
had supposed, the fault lies, not with nature, but ®n the 
too rigid formality of our ideas respecting what we had 
conceived to be typical forms of segmentatjon, and upon 
our too scanty recognition of the truth that bodily seg- 
mentation is after all only an expression of organisation. 
Andas this principle becomes more clearly apprehended, 
the purely abstraet and merely descriptive anatomy grows 
increasingly obsolete, and gives way to a more intel@gent 
method of dealing with the’ subject. But if it is now 
possible for the best wqrkers to seek out the meaning and 
the bearing of the pew facts they discover, the merit 
of the oder observers should not therefore be lost sight 
of. They laboured, and we have entered into their labours 
and are reaping the harvest which was not ripe for them 
to reap, which could not have even been sown} had their 
patience not been what it was. We can recognise, what 
they only saw dimly, that convergent and parallel, lines 
of development have played an important part in the 
evolution of plants; that identical, or closely similar 
structural, form may be reached from independent and 
often widely different starting-points. Moreover, we gee 
in this ultimate form, not the realisation of an ideal 
Type (which is really an outgrowth of nominalism), but 
the very practical expression of the fact that these evolu- 
tionary lines are those which best enable the organism, 
with its special inherent and inherited disposition, to 
cope most successfully with the complex difficulties of its 
environment, and to solve most successfully the problem 
of its existence. And these conclusions have been 
arrived at as the result of careful study, not merely of 
dried specimens and of pickled* materia], but also by 


the observation of living plants under tbeir natural ` 


conditions of growth. 

There can beno question that it is in the tropics that 
this last, and by no means least, important-branth of a 
botanical education can be most suitably carried out. 
Nowhere else are the facts, which a study of the living 
organism will teach, more forcibly impressed on the mind 
than in those regions where the’ infinitely more complex 
conditions of existence demand a correspondingly greater 
variety of adaptation than is the case in our colder 
latitudes. 

And with the establishment of gardens and labora- 
tories in the tropics, it becomes increasingly easy for 
every botanist to avail himself of the immerse advan- 
tages of a study of the vegetation of these parts of the 
world, not under the artificial conditions of stoves and 
hot-house culture, but under the widely different aspect 
of fierce mutual compeéifion, in which they maintain 
their existence in £ state of nature. — 

The publication of, the intergsting account ofthe jusfly 
famous garden and botanical station in Java, on the 
occasion of its seventy-fifth anniversary, comes at a 
peculiarly favourable juncture ; and it is te be hoped 
that a perusal of ts pages will do emuch tg stimulate 


to admit that our @areffilly drawn up categories may t many botanists, who as yet lack a perggnal acquaintance® 
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"e advantages now so easily® within their reach. 


¢ The volume,isa most interesting one; it tells of the 
difficulties which. the, epterprise of maintaining thg 
wog Lands Plantentuin.” had to encomnter and to over-» 

° come. Founded i in 1817, it has succeeded in asserting 

its value, not only to. the colony but also to science, and 
itg Importance. in the latier. respect is testified to by 
the. number of botanists and others who annually, visit 
it,.as well as by the large amount of good work begun or 
carried, out in.its, laboratories. ID e 
The volume, .. besides containing . a description, illus- 
trated. with. plans-and photographs, -of ghe garden and 
estableshment at Buitenzorg, includes also an account of 
the various experimental Stations which have arisen as 
offshoots from it.. It contains, farther, a useful résumé of 
the numerous investigations which have been conducted 
in connection with the gardens, and which- have begn pub- 
lished.i in various journals and reports, There is interesting 
and valuable information given concerning the culture 
and uses ofeconomic plants. 
But the gardens i In. Java, like our own. colonial .estab- 
lishments of a similar nature, do not exist solely for 
 scientfic or ornamental. purposes. Their use to the 
calony, and their importance in serving as a means for 
introducing and experimenting on the cultivation of 

e vegetable products suitable to the country, cannot be 
overrated. The present writer recollects a well-known 
Ceylon planter. observing, å propos of .the garden at 
Peradeniya (in Ceylon), that it would have abundantly 
justiffed botheits existence and its expense. had it done 
nothing buteserve as the means of introducing the culti- 
vation of Cinchonai into the island, during the interregnum 
which prevailed between the collapse of the coffee in- 
dustry and the rise of tea, And this remark was the 
more striking, as it was made some years after experience 
had been shown that the growth of Cinchona could not 
*be profitably purgued any further. The plant had, 
however, served its turn, and had saved the country from 
possible bankruptcy. 

e Amongst the list of visitors to the Java batten: one 
notices the name of Prof, Haberlandt, and he has given 
us his impressions of the tropics in a most delightful 
volume. It is true that there is not, perhaps, much that 
is actually new to any ene who is versed in modern 

e botanical literature, but Dr. H aberlandt tells wnat he has 

to sayin a charmingly enthusiastic and artistic manner ; 
and his pages are illustrated with impressionist sketches 

which convey an excellent idea of the character of the 
objects portrayed, 

The %ooke i is what it pro‘esses to be—an account of a 
“botanical excursion.”; bat besides the chapters op 
epiphytes, mangroves, hill and desert floras, there are 
sections devoted to observations on the natives and their 
ways, as well as others on the «mate and meteorology 

e Of Java. The chief Value of the volute lies in the per- 
; ception of ghings which will, or should, attract the eye of 
a tra¥eller mew to the-tropics ; and while the work may be 
praised ‚as one full. f matter of considerable general 
e interest, it may be especially commended to those who are 
° themselves aborft-togindertake a Journey to the East. 
e a J. Buk. 
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A Manual of T vlephony. (The sSpécialists’ Sey 
By We H. Preece, C.B., F.R.S.; and Arthur J. Stubbs. 
(London ie Whittaker and Co., 1893. ) 


NLY about four years ago we reviewed a treatise 


entitled “ The Telgphone,” bY Mr. W. H. Preece - 


and Dr. Maier, which up till recently was the chief manual 
on its special subject in Epglish. The rapid advance of 
telephony, however, had rendered large portions of that 


work completely gut of date, and Mr. Preece, witl?, this ° 


time, Mr. A. J. Stubbs as co-worker, has completely re- 
discussed the subject, and apiece the former treatise by 
the present. 

The work is divided into six patts, and: each of these 
again into some half-dozen chapters. Part i. deals with 
the construction and mode of action of telephones and 
transmitters, ii. with general apparatus and switches, iii. 
with simple exchange Stations, iv. and v. with the more 
complicated and extensiv@exchanges, their switchboards, 
&c., and vi. with the construction of telephone limes and 
eables: 

What we said about the merits of thè former ae we 
have here to repeat. Nowhere else in English have we 
so full and accurate descriptions of telephones and 
transmitters, or so practical and detailed accounts of 
telephonic apparatus, and the mode of carrying on the 
work of telephone exchanges. This, by far the greater 
part of the book, is extremely well done, and we haye no 
doubt that as a practical guide and help to the telephofitc. 
engineer, it will be of very great value. 

Anything we have to say in the way of criticism on the 
contents of the book resolves itself in the mainvinto a 
few remarks on the first chapter and the last, in both 
of which we find scctions that seem to require slight 
improvements. 

In, chapter i we have a veşy brief account of 
current induction. This is clear in general, but one 
or two statements ought to be amplified in order 
to prevent misunflerstanding. On p. g‘it is affirmed 
that the intensity of the magnetic force in the field of a 
conductor carrying a current varies inversely as the 
square of the distance from the conductor. This state- 
“ment cannot be said to be true except of a short curtent 
element, in which case the magnitude of the force is as 
stated, and its direction at right angles to the plane 
determined by the element and the line joining it to 
the point at which the force is beinz considered. 

The conductor contemplated in the next. sentence 
seems to be a straight one of unlimited length, for in 
other cases the lines of magnetic force are not circles round 
the wire, unless, of course, the wire be very thin, and the 
field at points only which are very close to the wire be 
considered. In the case of a single long straight conductor 
the magnetic force varies es the distance from 
the conductor. 

Again, it is stated in p. 11, that “ ft there are two classes 
of induction”: that is, induction of currentseproduced by 
the vafiation in position or magnitude of currents in 
neighbouring conductors, and induction dwe to changes 
in the magnetic field in which the conductor ected upon 
is situated.” Of course the authots do*not mean to assert 


generators and motors. 
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that these are Pehlly «listinct*for both an be accounted 


-for by changes in te magnetic field in which the con- 
‘dwctor is situated. The field in ne case is produced 


by magnets, in the ether case by current- -carrying con- 
ductors. It would have been well to point “out this 
connection between the two things; in fact, fhe idea of a 
conductor carrying a “current as equivalent to a certain 
magnetic” distribution is in®many cases very helpful 
in enabling the nature of the magnetic fields of con- 
ductors to be estimated, and the conductors to be properly 
arranged for the purpose in hand, 


®e Wé took exception before to the statement in p. 12 


that “the energy W of a current in a coilat any moment 
is expressed by the product of the current (C) and the 
electromotive force (E) that is W=EC,” and we are 
sorry it has escaped revision. Of course the authors 
are perfectly aware that EC is in reality power or activity, 
not energy, and merely use ‘a very co®imon but inaccu- 
rate mode of speaking of the quantity EC. The éhergy 
of the. current C ina coil is $LC*%, where L is the self- 
inductance of the coil, and the expressiou ought to be 
reserved for this quantity. 

Experienced electricians like the authors may and do 
avoid error from the adoption of popular but inaccurate 
language ; but the mental confusion of power with energy 
is very common, and has led tothe most absurd con- 
clusions as to the electrical efficiency in the circuits of 
The misinterpretation, which 
used to be so common, of the so-called law of Jacobi is 
acasginpoint. In their anxiety for brevity of statement 
affal jntelligibility to practical men, the authors, it seems 
to us, run some risk of being seriously misunderstood. 

The chapter on the theory of the Bell telephone is 
lucid, and gives a very good account of the various 
theories that have been*® advanced from time to time re- 
garding molecular action, &c. Mr. Heaviside’s simple 
explanation (given also, if we mistake not, by Mr. 
Trouton) of the part played by the permanent magnet in 
the telephone is stated at p. 28, 

è Chapter xxxi., on the limiting distance of speech, con- 
tains a clearly expressed summary, of course without 


* any attempt at quantitative discussion, of the con- 


` ditions of working an ordinary submarine or under- 


ground cable, of Thich the true theory, and therefore, 
also, it may be remairked, the practice, was given. 
long ago by Lerd Kelvin. Mr, Preece has had an 
immense amount of practical telephonic experience ; 
but we are not convinced that in cércuits composed of 
non-magnetic metals, with rapid alternations of the 
kind econcerned in speech-selephony, the influence of 


electromagnetic inertia is so slight as the authors seem 


to regard it, 

We heartily commend this work to the technical 
readers to whom it is addressed. The account of 
telephone practice which it contains is worthy of all 
praise, and it will prove not only a most usef@l work of 
reference, but from its size a readily carried about and 
consulted handbook for all engaged in such work. We 
wish it all swccess, and a speedy reissue in a new edition, 
when the few improvements we have suggested may 
easily be made. 


P e 


l A. GRAY. 
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GUNTHER'S BACTERIOLOGY. 6 


Einführung in das “Studiut: d& Bakteriologie mit beon- 
derer Berücksichtigung des mikroskopischen Technike 
o Tiir Aerzte und Studirendg. By Dr. Carl Günthere 
e Third edition, 1893. 376 pp. (Leipzig: Georg Thiente.) 
ASTV TY in the bacteriological world shows no 
signs of decreasing, and whilst text-book after 
text-book make their appearance, new editions of older 
worlss follow one another in rapid succession. 

The first edition of Dr Gtinther’s book was published 
ifi 1890, and now we have already before us the third 
edition. A review of the second edition having appeared 
in these columrgs in March, 1893, it will only be necessary 
to draw attention briefly to some of the principal 
additions and alterations in the present volume. 

The fact that 10o,fdees of new material have been 
added, is in itself a guarantee that the author has not 
failed øo incorporate a great deal of fresh work, and, 
indeed, on going carefully through the letter-press, the 
reader is struck by the extreme care and thoroughness 
with which the revision has been carried out. 

The section introductory to the special description of 
pathogenic bacteria has been increased from ninegeen to 
thirty-one pages, and now contains a comprehensive re- 
view of the recent work on the subject of immunity. 
There is, however, no mention of the experiments in this 
direction which have been made with the glanders bacéllus 
by Kresling, Semmer, and Wladimirow and Semmer, and 
which appeared early last year in the Russian journal, 
Archives des Sciences Biologiques, issued by the Imperial 
Institute of. Preventive Medicine in St. Pétersburg. In 
the account of the tubercle bactllus we find fi¥e additional 
pages, and a more moderate view taken of the value of 
tuberculine as a cure for corfsumption than appeared in 
the previous edition. 

But, as was to be expected, it is in the description of 
the cholera comma bacillus that the largest amount of 
fresh material has been incorporateds close upon twenty 
extra pages having been found requisite to bring the 
work up to date. The various methods for the correct 


diagnosis of the cholera organism are very fufly given, * 


as well as the numerous devices for its isolation from 
water when present with other bacteria. Amongst the 
more important comma-shaped organisms endowed with 
pathogenic properties is inclufed the vzdrio berolinensts, 
which was found last summer by Neisser in the Berlin 
water supply. The account given of this vibrio is 
necessarily vgry slight, for Neisser’s paper had not yet 
been published in full. This organism resembles the 
cholera comma bacillus very closely, and appeags to be 
distinguished from the latter only in the appearance of 
the colonies on gelatine plates; but these differences 
are so slight, depending chiefly on the finer granulation 
of the contents and the less irregular contour of the 
colonies, that it is difeult not tg regard it as a variety 
of the cholera vibrio. 

Amongst the twenty-fou% saprophytic baéteria, men- e 
tioned, the nitrifying organisms are conspicuous by their 
absence, The investigations made sboth in this country 


and on the continent have now firmly eftablished the ° ; 


existence and individuality of thes@or ganisms, and it is 
«amw 


3 


@) 


s) 


=> 


we 
¢ 
Ld 


for laying before them in a nehe form the residue, so to 
e speak, of this Evanston Colloquium. ® 


a : A 
Elementary Trigonometrys By H.S. Hall, M.A., and 
S.. R. Knight, B.A. (London: Macmillan and Co., 
1893.) e.” 
e IfF'the knowledge of the subject under consideration 
e ° varied directly’ as ethe number of text-books on that 
æubject, there is no doubt that elementary trigo- 
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® difficuft toginderstar@l the omission, especially as space | nometry would®be ET ver? high for the first 
° has been found for Such yninteregting microbes as the - placa eamong school-books. Th® law of the sur- 
* o spirillum rubrum and others. tbe . a aes We re ee oe TR SERO 
e . . : +s priate for text-DOOKS, 1 Ior anythipg, and ıt 1S perhaps - 
3 The photographic illustrations, whilst remaining the good that this is so, as we should soon be flooded 
same in number, have b&en in some cases changed ; thiee out by theig excessive number, Of late, however, books 
e of the new ones are devoted to comma-shaped bacilfi | for beginners @n this branch of mathematics have been 
resembling the cholera vibrio, one of them being the | of a high standard of excellence, and the one before us 
vibrid’ aquatilis, recently isolated by Dr. Günther him- th no exception. The jpiat authors are well known for 
self from water, whilst two new plates giawe been added tafir School NOOK? Ol alg cura ana IREI great bas mae 
f the colonies of the cholera bacillus in diffi in teaching has given them a real insight into ‘how to 
of the colonies of the cholera bacillus in different stages | teach.” To briefly enufnerate the points which the 
of development. authors name as special to this book, we may commence 
The volume is undoubtedly one of the best inùtrodâc- | by saying that anly those elementary parts have been 
tions to the study of bacteriology which has yet been | handled which do not require. the use of*infinite series 
produced, i G. Œœ FRANKLAND. and imaginary quantities. Special prominence is 
Š e given to examples, &c. on easy identities and equations, 
to enable the beginner to thorowghly master the funda- 
OUR BOOK.SHELF mental properties of trigonometrical ratios. The 
| $ a - subject of radian or circular measure is with advantage 
Lectures on Mathematics. Delivered from August 28 to | referred to later. Logarithms are fully. dealt with, and 
September 9, 1893, at North-Western University, | specéal attention has been given to the exposition of 
Evanston, Ill., by Felix Klein. Reported by Alexander | problems on heights and distances. The examples in all 
Ziwet. (London: Macmillan and Co., 1894.) chapters are numerous. and typical. This book can safely 
° IN these twelve lectures, which are excellently reported | be recommended to beginners, and it may, besides im- 
by Mr. Ziwet, it was the intention of Prof. Klein to | parting to them a sound elementary knowledg® of the 
present his hearers. :with an account of some:of.the | subject, ingraft an intelligent interest for more advanced 
modern developments of mathematics, particularly in | study. l ef Š 
those branches in which the lecturer himself has worked. ; 
Each lecture'is therefore a unit in itself, and the whole 
‘work thus covers:a’' wide range of subjects. The nature 
x of the case precludes exhaustive treatment ; the lectures LETTERS TO THE EDITOR. 
are cyclopeedic in character, and the. copious references | [The Editor does not hold himself responsible for opinions ex- 
will please the readers who thay wish to look up the pressed by his correspondents. Neither can he. undertake . 
original memoirs for details. It would be useless in a short to return, or to correspond with the writers of, rejected 
review to attempt to do more than briefly describe the manuscripts intended for this or any other part of N&t URE, 
matter contajned in these ninety-eight pages. We notice No notice ts taken of anonymous communications.) ®- 
that Sconce methods of research are particularly Great Auk’s Egg. | 
- emphasised, and their usefulness demonstrated in widely a 5 i 
. different territories. The first four lectures are purely A THANKLESS task the truth to tell,” saysa minor poet. In 
geometrical in character, being devoted to the work of | ™Y Bote (supra, p. 412) I tried to dg it in an impersonal way ; 
Clebsch (i.), to the geometrical side of the researches of pat Mr. Harting, to my regret, intro luces names (pi 432) while 
te © Tie (š. and re ), and to the modern result h i falling back upon a statement which was controverted three 
: f al ae : < 1 E results on the rea years ago, and is unsupported by fresh evidence. On some ac- 
. nature of algebraic curges and surfaces (iv.). Chapter v. | counts I highly esteemed the late Mr, Bond, with whom I was 
etreats of the application of geometrical methods to | .acquaintéd for neatlyeforty years, and aim very sorry to impugn 
function-the®retical questions, illustrated by the’ case of | the accuracy of his memory: it is-well known that he never 
the hypergeometric function. In chapter vi. Prof. Klein | kept a note of any specimen in his collection. I express fo 
discusses the nature of space-intuition and the relation | doubt that his tale of 1860 was correctly reported, and I have 
e of mathematics to the applied sciences. The following | none as to the correctness of the report of the’ tale, purporting 
chapter contains an account of Hilbert’s simple proof of e be a ARL by a tis op aa Ea ie ae if 
the transcendency of the numbers e and a, and chapter | 1 am not mistaken), and caretully taken down. copy ot tms, 
viii. contains -a "henutiful application of amadal now before me, shows that in the interim the tale, as tales are 
e methods to certain problems of the number theory. By plier mete ae ae ae ee a os a 
ideal eat panes pi SMe ie AA ‘I hold that neither versionis ‘deserving of tonsideration.” 
ed = hi i d AAY ro baaa and to the ideal numbers, As to my own story my recollection is clear. I heard it more 
a high degree of simplicity and clearness. The remain- | than once from Mr. Yarrell; and in its time it was common talk 
ing chapters treat successively of the solution of htgher among the egg-collectors of those days, of whom I am one of 
algebraic equations, hyper-ellipticand Abelian functions, | the last, Not six months ago I was talking of it with the late 
and non-Euclidian geometry, ; Mr. Henry Walter, whom we‘thave since-lost. I find # sup- 
` Appended also is a translation of the article by Prof. | ported by a memorandum made by me (I think) in 1862, which 
Klein, entitled “ The Development of Mathematics at the | was based (I know) on one of earlier standing, though that is 
German Universities,” written originally for the section | not forthcoming. But I have positive evidence in a letter 
“ Mathematik” in the work “Die Deutchen Univet- ila by Mr. Wolley aoe Lapland Saree vert p 1857, in 
sitäten” (Berlin: A. Asher an a] : reply to one just received from me giving him particulars of the 
antes mathematical an, Mr. Ziwet | sale of Mr. Yarrell’s collection in December, 1856, Therein 
e i Mr. Wollgy, who on a point like this could not eir, recalling its 


‘lately deceased possessor, and remarking on the change of owners, 


wrote of ‘* Yarrell’s eyes as he told the often repeated story of 
his buying the egg in Paris—this very egg now in Gardner’s 
hands,” 

To sme it will seem a small matter where Mr. Yarrell bought 
the egg ; but to those whe have tried to tell the Garefowl’s true 
history, it is disheartening to find belief sought for the Boulogne 
version, as it shows how their trouble has been ghrown away. 
No one with any knowledge of fgcts gould suppose that the 
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species had a breeding plaçe near which any whaling ‘sip, in 
thepresent century,at least, ever wens; and those who accept 
this version recur to erngrs that were refuted by Prof. Stenstrup 
more than five-and-thirty years ago. ALFRED NEWTON. 


Magdalene College, Cambridge, March 10. a 
s 


The Decomposition of Liquids by Contact with 
y Cellulase. 


THE recent work of Dr. Gore, on ‘‘ The Decomposition of 
Liquids by Contact with Powdered Silica,” presents a striking 
resemblance to what has from time*to time been a>certained with 
such substances as cellulose. In fact, the properties ascribed to 
silica Are very likely shared under some copditions by colloids 
in general, whether they be ‘‘organic” or ‘' inorganic” bodies. 
Cellulose, when immersed in diluted solutions of some metallic 
‘salis, has the power of abstracting from them a certain quantity of 
the salt for which it may have no chemical affinity as ordinarily 
understood. The amount of salt abstracted is dependent upon 
several conditions: the degree of dilution of the salt; the 
ratio of cellulose to salt; the ratio of cellulose to weight of 
solution; the temperature; the physical® condition of the 
cellulose ; and the chemical constitution of the cellulose. © 

Let us, in order to eliminate the last-named condition, con- 
fine ourselves to pure cellulose or cotton, When cotton wool 
is placed in a solution of a metallicsalt, it abstracts the salt from 
the solution until equilibrium is established. If we regard 
the.part. played by the cellulose in the light of Witt’s theory of 
solid solution, the awnount of salt retained by cellulose is con- 
ditioned by tMe relative solubility of the salt in water and cellu- 
lose, and the ratio in which the three exist together, If water 
is now added, a certain amount of the salt dissolved by the 
cellulose will become resoluble in the water. Also, if the 
solution be concentrated, the fibre will generally take up a 
further quantity. In some cases, however, the amount of salt 
taken up by the cellulose is not imparted to the solution on 
dilution. This is probably due, as in the case, I believe, of the 
fem@ic salts, to dissociation in solid solution, The dissociated base 
being insoluble (in water) is retained by the cellulose on addition 
of water, whereas the acid may bedissolved. The physical con- 
dition of the same cellulose has a great influence upon the 
amount of salt which it is capable of dissolving, If cellulose be 
finely disintegrated, it hehayes differently from that in'which the 
ultimate fibres remain intact. 

THe cotton fibre, when seen under the microscope, is found 
to vary considerably in shape and size. It is probable, then, 
that each fibre has a certain constant of absorption peculiar to 
itself, Cellulose, when® rendered anhydreus by placing it in a 
water-bath or desiccator, is found to rise considerably in tem- 
perature when exposed to a dap atmosphere. This may, how- 
ever, be caused by the liberation of heat, dug to the condensation 
of moisture from the gaseousstate. If so, no rise of temperature 
would be noticed in plunging anhydrous cellulose into water. 
It appears, however, that cellulose is susceptible of a certain 
degree of hydration in coming in contact with water, which is 
probably attended by the liberation of heat, I have found 
that dried cellulose placed in a damp atmosphere remains at a 
higher temperatur® than its surroundings so long as it is taking 
up moisture, which appears to be greatest when the rate of ab. 
sorption is greatest, By the time it hag, recovered its normal 
condition of moisture it has sunk to the temperature of its 
sutroundings, . l 

Theabove-considerations seem to point out that cellulose, 
like silica, exhibits well the phenomena of solid solution. 

C. BEADLE. 


Physiologigal Psychology and Psycho-physics, 


IN a note contained in your issue of January 11 (p. 252), 
upon the teaching of psycho-physiology in University College, 
I notice two errors ; which, as they are, unfortunately very wide- 
spread, you will perhaps allow me to correct. 

(1) * Physiological psychology ” and ‘‘ psycho-physies” are 
not one and the same thing. ‘lhe former science is a specially 
limited and sfecially enlarged psychology. Limited: jin that 


it pays more attention to experimentation carried out by physi- - 


ological methods than to any other psychological experimenta- 
tion, Enlarged : in that it discusses the most important problems 
relating to the physical basis of mental life. These latter 
problems belong to p€ycho*physics, which is the science of the 
relation of “mind” to “body.” 
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(2) A “practical corse in psychoMhysiology,” which Con- 
fines itself to the senses, is not a fepresentative or adequate 


course, as the note implies. The psycho-physics of sensation is © 
no more the whole of psycho-physics than the physiology of the ° 
s@nse-organs is the whole of physiofogy, or the psychology of e 


fensation, perception} and idea, is the whole of psychology. A 
historical accident has led to this popular restriction of the tesm ; 
but a glance at the literature of the science will show its 
wrongness. . E. B.,TITCHENER. 
Cornell Unwergity, February 16. l 





Dr. TITCHENER’S criticism ofmy note ‘strikes me as a little 
stfange, First ofall, he objects to my speaking of ‘‘ physiological 
psychology or psycho-physics,” maintaining that they are dif- 
ferent, andthen proceeds at once to subsume psycho- physics under 
physiological psycNology. Asa matter of fact, psycho-physics, as 
understood by Fechner, the coiner ‘of the word, and generally 
up to quite recent times, does not directly refer to the relaticn 
of the organism to psycbigal phenomena at all, but to the 
relation between the (eftra-organic) stimulus and sensatior, 
though of course this iaquiry leads on to two further inquiries ; 
(a) the mglation of the extra-organic to the organic process, and 
(4) the relation of this last to sensation. Miinslerberg and 
others now use ‘* psycho-physical” for relations generally 
between neural processes and psychical processes, buf the change 
of meaning is a little confusing. Anyhow, it will be seen that 
there is no’ general agreement about the expressions ‘‘ physio» 
logical psychology” and ‘* psycho-physics,” such as Dr. 
Titchener’s note suggests. e 

I may add: that in using ‘‘or” rather loosely (as I 
felt justified in doing in a short note), I did not mean to imply 
that the two branches of inquiry were identical. I wanted to 
call attention especially to the fact that the course would go 
systematically over an experimental inquiry zo the senses which 
would necessarily include reference to stimulus, and so psycho- 
physics, and reterence to nerve process, and so physiological 
psychology. As to Dr. Titchener’s second ‘‘ error,” I find him 
hypercritical. J am well aware that psycho-physiology covers 
more than.the senses, and I think that nothing which I say 
implies the contradictory of this. eThere can surety be a prac- 
tical course on a subject which does not exhaust all divisions of 
the subject. As a matter of fact, however, Dr. Hill zs taking 
up other branches, as reaction-time experiments. I was content 
to emphasise the fact that ¢he senses would be systematically 
examined ; and all who know what psycho-physiology ha? done, 
know that.by far the larger part of the really fruitful work 


leading to definite results has been done in the investigation of e 


the senses, THE WRITER OF @HE NOTE. 


March 3. 





THE LAST GREAT LAKES OF AFRICA} 


DMIRABLY translated as it is, this book scarcely re- 
tains a trace of its previous existence in a foreign 
tongue ; but although the tranglator states in the preface 
that she has slightly condensed the original matter in 
bringing it to its present form, we believe that much more 
rigide compression might wisely have been applied. 
Earlier books have placed later travels in Eastern Equa- 
torial Africa so prominently before the British reader, that 
much of the ground which was full of fresh interest when 
the two gallant Austrians traversed itis now familiar, and 
its features common-place. Thus a great part of the first 
volume, detailing the troubles of inexperienced and, per- 
haps, somewhat imperious Europeans in organjsing a 
large caravan at Zanzibar and°Pangani, and in crossing 
the coast-lands and agcending the slopes to Kikuyu, 
might well have ebeen omitted without lessening the 
thrilling interest of subsequent chapters. 


e 
The expedition, peimarily @ sporting one, Was algo in e 


large measure exploratory, and if the pursuit of big 
game, and the hairbreadth esc&pgs of the hunters 


1 Discovery of Lakes Rudolf and Stefanie. A Narragive Of Count Samuel 
Teleki’s Exploring and Hunting Expediuon in Emstern Kquitorial Africa in 


1887 and 1883. By his compamon, Lieut. Ludwig van Héhnel. Translated 


by Nancy Bell (N. D’Anvers). With 179 op illustrations and five 


coloured mags. In two vols. (London: Longmans, Gyen, and Co., 1894.) e 
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occupy a more pronfinent, place gthan the physical 
* character of the countr? and the nature of'the people, 
gthe' author doubtless:consults the taste of the majority 
of his: readers in the arrangement, Besides, the reall 

valuable scientific results, due almost gnitirely to Lieut. 
von Hohnél’s skill and enthusiasm as an observer, 
are Well known 'to the scientific world from thé'admirably 
precise*memoir published shortly after the return of the 
expedition. The casual reader of this more popular 
work would hardly realise the magnitude®of the seryices 
rendered to Affican geography by the few modest re- 
ferences to observations"and collections’ made by- the 
author. Two appendices: summarise’ Count Teleki’$ 
“bag,” and the natural history collections: The latter 
comprise 12 reptiles or amphibia, 247 species'of Cole- 
optérag of which 6o are new to science, and 59 species of 
Lepidoptera, including 15 that are new. The botanical 
collections, named by Prof. G. Schweinfurth, include 
17I species of phanerogams illistsating more than 5o 
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R eshiag Woman. 


ordérs, arid over 6o mosses and lichens, a largé proportion 
of them being new to science. i ss 
While itis well to remember the solid contributions to 
différent branches of science made by the expedition, 
the interest of the populär record inevitably centres in 
thé larger *field of exploration, aid especially in the 
splendid discovery which supplies the title. The whole 
first volumé is filled with the journey through Masai-lan@ 
and the*partial ascents of Mts, Kilimanjaro’ and Kenia, 
which in the main confirm, although they occasionally 
extend, the earlier gecords dfeJoseph Thomson and 
Mayer. Volume ii. conducts the ffarty from Lake 
Bafingo into the heart of he mysterious region which 
separfites the land draining to thé Victoria Nyanza 
from the Galla qpuntry and Somaliland.’ The 
march northward w&s a work of vast difficulty, and its 
success say much ‘for the perseverance and fore- 
sight of the leaders, for food was very scarce, and 
Water often altogtther wanting, while the native guides 


e frequently causgd much trouble by their ignorance of the 
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countf Many curious facts:are meftioned ‘incidentally 
as to camp management. When the supplies ran shost,. 
one! of the Zanzibari head-men himself hit on the:device' 
of parirfg down the wooden bowl which was used to: 
measure outgthe rice, so that'day by day the rations.were 
reduced but the measure was always full. The Zanzibaris 
being somewhat strict Mohammedans, and having many 
prejudices, were difficult ¢o%cater for ; they would only 
eat elephant flesh when driven by severe hunger, and 
threatened to statve ratherthan devour donkey. 

The reward forthe increasing hardships came with the 
discovery of Lake Rudotf, a noble sheet of water 170 piles, e 
in length, probably the. last of the greatest, lakes to be 
found in Africa. It lies in a region of strong volcanic 
activity; a great mountain was seen, though not reached, . 
from the crater.of which a cloud of smoke ascended, 
and the scenery of: some ‘parts of the lake-shore suggest 
an analogy with the lunar surface. The water was- 
brackish, or rather alkaline, containing sodium carbonate 


e. 





Bums-Marlé Woman. 


in solution, so thatewhen treated with tartaric acid it 
made a refreshing drink. ‘The shores were absolutely 
barren, affording no food for cattle, and showed marks of 
recent great upheaval, whilê the lake itself was without 
outlet. After struggling along this land of volcanic 
gloom at imminent risk of death by starvation, 
the expedition reached the north end of Lake 
Rudolf, crossed a fertile region inhabited by hospitable 
tribes, and discovered Lake Stefanie, a smaller volcanic 
basin, the water of which seemed to be rapidly diminish- 
ing in volume. Here it was necessary to return; there 
were no maps of the country where the expedition was ; 
no certainty of being able to gain the coast by the north 
or east, and failing supplies of goods for bartgr compelled 
a retreat on Lake Baringo and thence to Mombasa. The 
tribes of the Lake Rudelf region presented many points 
of great-interest, and still remain an ethnological problem, 
although the observations of Lieut. von Hönel on*his 
expedition with Mr. Astor Charfler, from which he has 
recently been invalided home, miy be expected to throw 
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much new light uppen them. The contrast betygen the 
handsome and comparatively fair Reshiats and the ill- 
avoured and eartificially defofmed Buma and Marlé 
people is singularlf marked, although the trikes reside 
near each other. ` The Buma- Marlé women wear lip 
ornaments, closely resembling those of the Botocudo and 
other savages of the Amazon basin, Dwelling on the 
west side of Lake Rudolf, tye Turkana tribes set some of 
the most curious fashions in fiair-dressing that even the 
African mind has devised. 


For some time to come this district, frst entered by 


Count Teleki and Lieut. von Hghnel, will bé the base for 
*« newexploring journeys of high importance; but itis diffi- 
cult of access, and a)l those who have:tried to follow in 
the footsteps of the pioneers, have so far been obliged to 
turn back unsuccessful, “HR. 
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THE BEETLES OF NEW 2 EALAND. 


T IMES have changed since the founders of ento m irene 
considered it sufficient to use the words “ in Indiis,” 
when they were unacquainted with the focality of an 
insect they were describing ; ‘Ror would it be possible now 
to publish a volume-of “ Insects of India,” like Donovan’s, 
issued no longer ago.than the beginning of the present 
century, in whieh many of the species represented on 
the plate# are conspicuous South American or African 
butterHies. At present it is hardly considered lawful to 
describe an insect without an exact locality, and the 
number of species has increased to an extent of which 
the older entomologists never dreamed. We cannot at 
present be acquainted with much fewer than 3c0,000 
species of insects from all parts of the globe, and yet 
gor but a few, even among entomologists themselves, 
have any conception of-how much yet remains to be done 
before our knowledge of the insects of the world can be 
considered ‘anything like complete; and some entomo- 
logists of great experience now mention ten millions as 
a mere guess at ge approximale number of existing 
species. 

But our knowledge of the insects. of various countries 
is now, being largely extended by the publication of local 
monographs of different groups of insects, mostly, but 
not always, relating to the Lepidoptera. These mono- 
eraphs are of the greatest value as a basis for future 
research, and are especially important in the case of 
islands for several reasons. 

Firstly, an island has a restricted area, and hence its 
fauna forms a compact whole ; nor can there usually arise 
much difficulty in ascertaining what species are nany 
indigenous. 

Secondly, from the restricted area of islands, and e 
facilities they offer for colonisation and cultivation, the 
bulk of the native fauna and fiora is peculiarly liable to be 
exterminated, not merely from the #dvance of cultivation, 
with its usual accompaniments of clearing of forests and 
drainage of marshes, but from the irruption of powerful 
competitors in the shape of dominant, if not almost 
cosmopolitan species from abroad. 

Thirdly, many insular species, especially in the case of 
oceanic islands, are endemic, being peculiar to. the 
locality, and found nowhere else in the world, and are 
thus liable to be lost to science for ever. Nor are we yet 
in a position to estimate the value of such spagies. It is 
even not impossible that in some cases, at least, they may 
be the last remnants of the productions of some long- 
vanished continent, and they may some day prove of 
service in thelping us to map put the rough features of 
the former geography of the world. 


i “New Zealand Institute, Manual of the New Zealand Coleoptera.” 
By*Captain Chomas Broun Parts v., vi., vii. Published by the Board 
of Govern irs. Wellingjon, New Zealand. Government Printing Office : 
Samuel Costall, 1893.) 
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ment Laboratories. 
references from the Board of Agriculture, the Local Government 


The volume before us, althouglf issued as parts v,, vi., 
and vii, .of .Captaire Brounig “Manual of New Zealand 
Coleoptera,” is really a supplement to the well-known and 
extremely useful work published by the Geological Surve§ 


and Museum Department between 1880 and 1886. Thesg 


parts, issued asei.—iv., comprised 973 pages, andsin- 
cluded descriptions of 1756 species. The present supple- 
ment continues the pagination to 1504 pages, and 
includes descriptions of 836 new species, thus rafsing the 
number of Ney Zealand beetles to 2592 ; ; and Captain 
Broun considers that over 700 species still remain un- 
described. It will therefore be seen that, hotwithstanding 
jhe extremely insular character of the New Zealand fauna, 
there is every reason to believe that the number of species 
of Coleoptera will ultimately far exceed that of our British 
beetles, which are not now considered to amount #0 quite 
3000 species. 

Dr. Hector, the Director of the Colonial Masci. 
Wellington, remarks, į yn his preface to Capt. Broun’s 
work : 

“ Of the presenteadditions, 660 have been described by 
Captain Broun, 172 by Dr. David Sharp, four by Mr. 
Matthews, and one by M. Fauvel; and in order to 
place these species in proper systematic position, Captain 
Broun has found it necessary to ‘establish eseveral new 
genera.” 

It is impossible to criticise a work like this, consisting 
almost entirely of technical descriptions of gengra and 
species. A very few corrections to the former parts of 
the work are prefixed to this volume, in addition toa 
not very formidable list’of errata. It is ‘obvious that there 
could be no room in a book of this kind for more than a 
few of the most important comments which might be 
made on the earlier portions. 

There is a good systematic index at the beginning of 
the volume, and we do not think that as there is no 
synonymy, the absence of an alphabetieal indef is of 
any importance. But we should have liked to have 
seen an index of localities, for although the places 
mentioned may be, and probably are, familiar to 
New Zealand colonists, yet other coleopterists may 
wish to know, at least, in which island each insect was 
taken; and in the case of mountain species, the &pproxi- 
mate altitude, if known, should èe recorded. We cannot 
have too much or too exact information on matters of 
this kind. VW. F. KIRBY. 


NOTES. e. i: 


THE preliminary arrangements for the seventh International 
Congress of Hygiene and Demography, to be held at Budapest 


from the-tst to the gth of next September, are well advanced, 
Most ° 


as many as 440 papers having already been promised. 
of these treat of hygienic subjects, but 78 papers are devoted to 
demography. The Congress will be opened by the Archduke 
Kafl Ludwig. 

THE Goverhment has decided to place the direction of the 
Customs and Inland Revenue Laboratories under one adminis- 
trative chief, to be styled the Principal Chémist of the®Govern- 
The Principal Chemist will also receive 


Board, and other Government departments, The appovintment, 
which is in the gift of the Treasury, has been offered to, and has 
been accepted by, Prof, Phorpe, FLRS., who thereby: vacates 


the Chair of Chemistry i in the Royal College of perence, which . 


he has held since 1885. . P <8 a 
Dr. ARTHUR W. BISHOP, late Assistant Pinar at the 
Heriot-Watt College, Edinburgh, has been appuinted, by the 
Secretary of State for India, Professor of Chemistry in'his High-* 
ness the Maharajgh of Travancore’s College at Trivandrum, * 
Travancore. 
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“Dy. F. Shiitt Professor of Botany, in Kiel Yniversity. 
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Dr. W, JeRUSSELL, F.R.S., has been elected President of 
the Institute of Chemistr# jp sgccessionsto Dr. W. A. Tilden, 


F.R.S. 
(J 


Dr. F. DAUL has been appointed Professor of Zoology, and 


De. K. AuweErS, Privat-docent in Heidelberg University, 
has beea appointed Professor of Physical Chemistry. 


A COLLECTION of botanical specimens fromethaPamirs, made 
by Captain Yougghusband, has heen added to the Herbtrium 


at the Saharanpur Government Botanical Gardens, 
td 
THE Pioneer Mail says that direct telephonic communication 


‘was established between Calcutta and Nagpoor, a distance of 750 
miles, gn February 18. Messages were successfully interchanged 
between the two stations. 


Tr is said that negotiations are, jn progress between Dr, 
Billings, on behalf of the United States Surgeon-General’s 
Office, and the family of the late Prof? August Hirsch, of 
Berlin, for the purchase of the library left by the latte®, which 
consists of about 10,coo volumes, 


‘GALES or @trong winds have occurred with great persistency 
over our Islands during the past week. On Saturday morning, 
the roth instant, a storm centre lay off the north of Scotland, 
and be@veen that time and Sunday morning a very severe gale 
was experienced in the north and west, while upwards of an 
inch and two-tenths of rain fell at Stornoway. On Monday 
afternoon another severe storm reached our south-west coasts, 


the town of Berlin, The influence of a large number of houses 
on the temperature is very Marked, and Dr. Hellmann has been 
at great pains p secuse trustworthy results ; the instruments are 
carefully compared and exposed at several stations in properly 
constructed screens, and are in charge of persons interested in 


ethe work.» The mean yearly temperature in the town is found to 
‘be nearly 1° higher than in the suburbs, the greatest difference 


occurring in the warmer season (March to August), and the least 
during winter, But in time of severe frost the difference has 
amounted to as much as 14°. ẹ The greatest variation naturally 
occurs in the evening, when the houses radiate the heat obtained 
during the day-time ; in summer time this difference amounts to 
2° or more, and on calm evenings may even amount to ‘more 
than 5°; the temperature curve inside comparedewith that out- 
side the town shows quite a different rate of fall. 


A PAPER on the Texan monsooas was recently read before 
the Philosophical Society of Washington by Prof. M. W. Har- 
rington, In order to ascertain the existence, locality, an@ 
character of recurring winds, maps were constructed from the 
tri-daily observations of the Weather Bureau, to exhibit the most 
frequent winds for each month of fhe yegr, and these maps 
showed a distinct seasonal change in wind direction in several 


tinue until the end” of February, occurripg for the most part 
under anticyclonic conditions to the north of Texas. They some- 
times combine with the well-known “ nogthefs,”” causing a great 
fall of temperature. These monsoon winds play a very impor- 
tant part in the climate of Texas; the southerly winds bring 
coolness when it®is most needed, while the northerly winds, 
although not so favourable, are not less,so than the prevalent 
westerly winds to the northwarf of that State. 


THAT the luminosity of a candle can be calculated direct from 
the dimensions of its flame, is the rather Striking theorem of 
Herr P. Glan, who gives the results of his measurements jn the @ 
current number of Wiedemann's Annalen, Thevolumes of the 
bright portions of various candle flames were measured by taking 
the length by means of a scale placed behind theflame, and the 
breadth at various points by gauging ét with calipers or com- 
passes. These bright portions have approximately the shape of 
cones, each of these cones being penetrated from below by a 
truncated cone, cofsisting of the dark central portion. The 
differemce -between the volumes of the two cones gave the 
volume of the brilliant portion. Stearine and paraffin candles of 
various thicknesses, and previded with different wicks, were 
compared by means of a rod photometer. It was soen found 
that the height of the fame was not the only factor determining 
the brightness. A stearine candle of 5°88 cm. circumference 
had, on the other hand, a higher luminosity fhan ‘another 
6'49 cm. in circumference, But a determination of the ratio of 
the volume to the illuminating power showed that this ratio is 
very nearly constant, the difference between the, actual lumin- 


@ andon the succeeding night passed in. a north-easterly direction | OSity and that calculated from its volume never exceeding 3 per 
to the North Sea. This disturbance was also accompanied | cent. In other words, equal volumes of the bright flame of any 
with heavy rainfall at many places; at Holyhead it amounted | two candles give out the same amount of light. a 
to three quarters of an inch. The rainfall lately in Scotland AT a recent meeting of the Société Française de Physique, 
has been greatl$ above the average ; the excess in the north of | Dr, d'Arsonval exhibited a new form of electrical machine 
Scotland is 8% inches since the beginning of the year. which has been devised by M. Bonetti. The machine is a 

THE report of the Berlin branch of the German Meteorolo- | modification of the ordinary Wimshgrst pattern, the improve- 
gical Society for the year 1894 contains an investigation by its | ments introduced by M. Bonetti consisting in the suppression 

e President, Prof. G. Hellmann, on,the temperature in and outside | of the metallic sectors and the replacement of the single brushes 


at the extremities of the transverse conductor by three at either 
end, Asa result of these changes, th@ output of the machine, 
and the length of spark it is capable of giving, are both increased. 
If two similar machines are taken, one having metallic sectoPs 
and the other without, and the output is measured with a Lane’s 
jar, it is found that the machine without sectors gives an output 
from two to four times as great as the ordinary form. Another 
advantage possessed by the new form of machine is that it is 
®not subject to a change in polarity while at work. Although 
the machine is not self-exciting, it can be started by placing the 
finger against the upper part of one of the rotating discs while 
it is in movement. If it is desired to change the polarity of the 
machine, it is only necessary to place the finger at the same part 


of the opposite disc. 
+ 4 


In a second paper, on the polarisation upon a thin metal par- 
tition in a voltameter (Philosophical Magazine, March’ 1894), 
Mr. John Daniel discusses the passage of ions through a gold- 
leaf partition, and also the minimum current-etrength at which 
the ions are deposited visibly upon the partition for various elec- 
trolytes. [n order to investigate the first point two similar volta- 
meters with metallic partitions were set up at the same time, 
and, without passing the current quantitative analyses of the 


A localitjes of fhe United States, @he southerly winds, or summer 
monsoons, in* Texas first appear distinctly in March, and their 
area is most extensivg from May to October, when it occupies 

e about 500 miles in longitude and about r000 miles in latitude, 

° extending to the Canadean boundary. The northerly winds or 
winler monsoons first appear distinctly in December, and con- 
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solution on the two sides of the partition, were made at stated 
| intervals; then the, current was passed, the volfameters being 
in series, quantitative analyses being again made of the solution 
on the kathode side, and the weight of copper deposited on the 
kathode determined, and finally the circuit was br8ken and the 
analyses again repeated. Curves plotted frfim these results show 
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e e 
no break nor chie of slope fof the intervals during which the 
current was passing.e’ Thus it would appear that thẹ current 
dges not sensibly affect the diffusion of copper sulphate and sul- 
‘phuric acid through agold-leaf partition. In the experiments 
on the ‘critical current ” it was found that the concestration of 
the electrolyte exerted an important influence eon the value 
obtained, and the meast®rements made indicate that the “critical 
current” is proportinal to the conductivity of the electrolyte. 
Experiments made to determine Whether the variation of the 
temperature has the same effect upon the ‘‘ critical current” as 
upon the conductivity, are not yetesufficiently complete to justify 


conclusions being drawn, 
e e 


Mr. Henpy GANNETT, of the United States Geological 
Survey, has published the results of his calculation of the 
average elevation of the United States with a magnificently- 
coloured contour-map df the whole area on the scale of about 
100 miles to an inch. The contouring is in large part hypo- 
thetical, but the discussion takes all considerations into account 
in order to present the results as accurately as possible. It is 
estimated that the mean elevation of the United States‘is 2500 
feet, a little greater than Dr. Murray’s estimate of the mean 
elevation of the land of the gldébe. Delawame is the lowest 
State, @veraging only 60 feet above sea-level, while Wyoming 
and Colorado are the highest, respectively 6700 and 6800 feet. 
Eleven Statgs are above the average level, all being on the 
Pacific coast or in the adjacent Cordillera region. Florida and 
Louisiana are the least elevated States next to Delaware, being 
only 100 feet in average height, In making these calculations the 
levels of railway lines were extensively utilised to supplement the 
somewhat scanty determinations of altitude made by official 


surveyors, 
@ 


THE few regions of Europe still unexplored formed the subject 
of consideration at the last meeting of the Royal Geographical 
Society, when Mr. W. H. Cozens- Hardy described his recent jour- 
ney through Montenegro and the borders of the adjacent Turkish 
provinces of Albania andeNovi-Bazar, Mr. Cozens-Hardy has 
been able for the first time to map accurately the frontiers of 
Montenegro u fned by the Treaty of Berlin, and he succeeded 
in gaining the good-will of the people, penetrating for some dis- 
tance into Albania, where the practically éndependent tribes still 
pake travelling dangerous. The northern and eastern parts of 
Montenegro consist of grass’ mountains forests, and fertile 
valleys, contrasting with the bare rocky hills and river-basins of 
the coast region and the centre. 


THREE Norwegian whalers have attempted seal fishery in the 
Antarctic waters south of the Falkland Islands during th® 
southern summer now ending. One of these vessels was as far 
south as 69° or 70° without finding enough ice to make sealing 
profitable, and it is reported that a considerable extent of new 
land has been discovered and charted. 


Tre botanical collections made by Messrs. Burk and W. E. 
Meehan during the Peary expedition, are described in the 
Proceedings of the Philadelphia Academy, under the title 
“ Contribution to the Flora of Greenland.” One hundred 
species of foweying plants and vascular cryptogams are enume- 
‘rated, thirty-nine of lichens, and twenty-eight of mosses, 


HERR S. CSAPODI records in the Sitzungsbericht@ of the Un- 
saristhe naturwissenschaftliche Gesellschaft von Budapest, the 
curious fact that several mould-fungi, especially Mucor Mucedo, 
will grow og solid compounds of arsenic, giving off arsenical 
vapours. This may be compared with Zukal’s obser€ation of 
the growth of alobyssus monilifoMnis in a saturated solution 
of godium qhloride, and the existence of living fungi in solutions 
of salts of copper. e œ 
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Siz DOUGLAS GALTON calls attention to an impSrtant and 
extensive investigation being carried Sut by the eommittee on 
the mental and physic! condi¢éon ef children, of which hg is 
the chairman. About 50,000 school children have been seen, 
individually, and from the notes taken it appears that about 
even per cent, were mentally dufl, and that sixteen per 10900 
require Special care and training. It is proposed to report upon 
100,000 children if the necessary funds are forthcoming? and 
for this an appeal is made to all who,.while desiring pr@gressive 
education, algo dgsire that the training of children should be 
condacive to the development of both sound bodies and brains, 


Mr. C. A. BARBER, Superintendent of E for the 
Leeward Islands, contributes to the Leeward /slands Gazette a 
report on the diseases of the sugar-cane in the West Indies. It 
refers chiefly to the insects which attack the canes, the various 
stages of the different species being described and figure@®. The 
Kew Bulletin for March contains also a correspondence on the 
subject between the Dirgeter of the Gardens and the Director 
of Forests and Gardens for Mauritius. This refers to the 
destruction of the crop by the parasitic fungus Zrichospňřæria 
Saccharz, which has apparently been introduced into Mauritius 
from the West Indies, 


THE Journal of the Royal Asiatic Society of Bengal for 


November 27, 1893, contains an interesting article on the | 


“ Blind Root-suckers of the Sunderbans,” a tract of swampy 
littoral forest occupying the southern portion of the Del of the 
Ganges. A large number of the trees which inhabit this area 
are furnished with root-suckers in the form of woody processes 
growing in an upward direction, and developed at irregular 
distances along the whole course of the roots, They pr&ject 
from one to three feet above the surface of the ground, and 
apparently cease to grow when the apex has reached the level 
of the highest spring-tides, The main object of these stryctures 
is to protect the tree against the uprooting effect of violent 
winds in the swampy soil; but they also contdin a system of 
air-chambers for the aeration of the root. They never produce 
buds. 


READERS of Hermann Müller's ‘‘Die Befruchtyng der 
Blumen,” or its excellent tranglation by Prof. D'Arcy 
Tho.npson, will remember its opening sentence: '‘It was not 
until the close of the last centufy that thé true furport and sig- 
nificance of flowers began to be perceived. Christian Conrad 
Sprengel seems to have been the first to view the subject in the 
light of adaptation, and to show how all the colours, scents, and’ 
singular forms of flowers have some useful purpose. His book 
struck out a new path in botanical science, and its title, ‘The 
Secret of Nature revealed in the Formation and Fertilisation of 
Flowers,’ shows that the author “vas well aware of the impor- 
tance of his discoveries.” This work of Sprengel’s, ‘* Das ent- 
deckte Geheimniss der Natur im Bau und in der -Befruchtung 
der Blumen,” was published in Berlin in 1793, and for many 
years has been*an exzeedingly rare and costly book. In spite of 
the teleological standpoint of all Sprengel’s researches, it will 
always be a book of interest and of reference ; were #herefore 
glad that advantage has been taken of the centenary of its 
“ppearance, to bring out a facsimile reprint, which has just 
been published as one of Mayes ani Müllers ‘“ Wissenschaft- 
liche Classtker in Facsimile-Drucken,” The volume contains 
224 quarto pages gnd t@enty-five plgtes, ant costs only eight 


marks, 
6 


IN a paper, ‘ Influenza d€lla luce solari sulle atue di® 
rifiuto,” Dr, Procacci. contributes to ehe Arnalli dell Istituto 


a'lgiene Sperimentale di Roma, vo), if. p. 437, the results of 3 


his numerous investigations on the bacterisidal, action of sun- , 


shine on the microbes normally presgnt in drain-water, 
~. will 


è nervous impulse in motor and sensory nerves, and in the motor 
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Cylindrical glass vesselg about 60 c.m. high and 25 c.m. wide 
wer® employed ; from seme of these the light was excluded, 
e whilst in others it was all@wed free access. The temperature 
eof the latter never exceeded that of the former by more than 
{fom 2°-4° C., and in neither case did» it ever extend beyong 
from 40°-42°C. In every instance a marked diminution in thee 
e bacterial contents was observed in the insolated vessels, whilst 
at the same time a more or less marked increase took place in 
those protected from the sunshine ; the period of exposure 
varied from one and a halfto nine hours. Of ®arficular interest 
are the investigations made to ascertain to what depth if the 
water the antiseptié action of the sun’s rays extended. It appears 
that when the vessels were exposed to the perpendicular as well 
as the oblique rays of the sun, the bactericidal power of insola- 
tion was unimpaired at the bottom of the @essel, a depth of 
half a netre ; but when the perpendicular rays only were ad- 
mitted, no diminution took place in the number of. bacteria 
present at this distance from theesmpface. That the oblique 
rays rendered important service in the destruction of the micro- 
-organisms was further shown by a special bacterial examination 
of portions of the liquid in the immediate vicinity of the sides 
of the cylinder, for when the latter was freely exposed to sun- 
shine, the smallest number of microbes was found in those parts 
of the liquid which were nearest to the walls of the vessel. Dr. 
Procacci, in summarising his results, expresses his belief that 
the ba@erial purification which takes place during a river's 
course may in many cases, where the rate of flow is presum- 
ably too great to admit of sedimentation taking place, be 
‘attributed directly to the destructive action of sunshine on the 

@ suspended microbes, 


THE Psychological Review for March contains several im- 
portant papers, among them being one on reaction-times and 
the velocity of the nervous impulse, by Profs. C. S. Dolley and 
J. McKeen Cattell. The object of the authors’ investigations ` 
was to determine the conditions which affect the length of re- 
-action-times on dermal stimuli, and to study the application of 
the reaction-time to the measurement of the velocity of the 


and sensory nerves of the spinal cord. | For the application of 
the stimuli, two points were chosen on the arm over the median 
nerve, and twoson the leg over the posterior tibial nerve, The 
points. on the arm were 30 cm. apart, and those on the leg 
50 cm,. aparty and the.Jength of intervening nerve would be 
enearly thè same. It was found that the reaction-times were 
longer when the-stimulus was applied to the lower points on the 
arm-and leg than when the points less distant from the brain 
were used. If the difference of time is.really due to the dif- 
ference in length of the newe traversed, the velocity of the 
impulse in the sensory nerve is 21°I metres and 49°5 metres 
per second, respectively, for the two observers. The velocity in 
the sensory fibres.of the posterior tibial nerves.was 31°1 m&tres 
per second for, Prof. Dolley, and 64°9 metres.er second for 
Prof,.Cattell, This large difference between the two observers, 
howevey is.attrihuted to, differences in the cerebral processes 
rather than to differences in the velocity of .the impulse in the 
‘sensory nerve. In the case of reaction experiments with dermaé 
stimuli the electric shock was mostly used, but as the physio- 
logical effects of the shock were found to vary greatly on dif- 
ferent parts of the body, a method® was devised for applying a 
e touch or a blow.. It was found that the same objective force of 
a blow was followed by the same gubjective sensation more nearly 
than if the thse of electrical stimulation. From the. difference 
in the reactions on touch*when the stimulus was applied to the 
e-arm and to thg thigh, the velocity of the nervous-impulse in the 
e sensory tracts of *the gpinal cord was determined as about 
4g metres per second. l ° 
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Messrs. R. FRIÍÐDLÄNDER AND Son? of Berlin, have sent 
us a se? Of their “ Naturæ Novitates,” issued during the last 
four months. The circul@rs contain lists o& current scientic 
literature, the works being classified acc8rding to subjects. 


THE Directpr of the Botanical Survey of India has published 
two valuable addifions to our knowledge of the flora of British 
India: a report on a botanical tour in Kashmir, by Mr. J. F. 
Duthie, and a report on a. b@tanical tour in Sikkim, by Mr. G. 
A, Gammie. 


WE have received a fresh fnstalment (Band 3, 2'¢ Hälfte, ate 
Lieferung) of Cohn’s Kryfbogamen Flora von Schlesien, which » 
includes the Tuberifei, Elaphomycetes, Saccharomycetes, an 
the commencement of the Pyrenomycetes. Two new genera 
and several new species are described, 


A REPORT on North- Western Manitoba, and portions of the 
adjacent districts of Assiniboia and Saskatchewan, drawn up by 
Mr. J. B. Tyrrell, has been published by the Geological 
Survey of Canada. “The report is accompanied by two maps, 
one sh8wing the geology of the region, and the other the dis- 
tribution and character of the forests. 


In the Proceedings of the Geologists’ Association (yol, xiii. 
part 6) Mr. A. Smith Woodwagd briefly reviews the present 
state of knowledge of the sharks’ teeth met with in British 
Cretaceous formations, The review is illustrated by two ad- 
mirable plates, which will be of use to collectors; and several 
of the specimens described add something of importance to the, 
facts previously known. l l 


MM. RICHE AND ROUME contribute to the Annales des 
Mines (sér. 9, tome v., Liv. 1, 1894) a general account of the 
petroleum industry of the United States, the result of a v@&itefo 
the districts made by the authors in 1892. The article deals in 
great part with the methods of refining, comparing them with 
processes used in France; but it also contains descriptions of 
the production areas in the Eastern States, and gives an inter- 
esting map of Pennsylvania showing the gas and oil districts. 


MESSRS. SWAN SONNENSCHEIN AND Co. will shortly publish 
a new book by Mr. J. W. Tutt, under the title of ‘ Woodside, 
Burnside, Hillside and Marsh.” This®will consist of a series 
of illustrated literary sketches, on somewhat similar lines to the 
authors ‘‘ Random, Recollectiens of Woodland, Fen and 
Hill,” and will describe a series of natural history rambles in 
various parts of Kent and the Scotch Highlands, dealing. with 
various branches of natural science in a popular way. 


THE fourteenth volume of the Index-Catalogue of the Library 
of the Surgeon-General’s ,Office, U.S. Army, has been issued. 
The volume comprises words between ‘‘ suturts ” and ‘‘univer- 
sally.” It inclides 10,124 titles, representing 6426 volumes and 
8850 pamphlets. In addition to this bulk of matler, there are 9867 
subject-titles of separate books and pamphlets, and 38,461 titles 
of articles in periodicals, When’ the catalogue is completed, 
it will literally represent a solid monument to industry. 


Tue first of a series of monthly guides to the beauties of 
animate nature has been published by Messrs. Bliss, Sands, and 
Foster, under the title ‘‘ The Country, Month by Month.” Mr. 
J. A. Owen ard Prof. G. S. Boulger are the authors of this 
little book,ewhich will be followed by others, each devoted to a 
particular month of the year. The descriptions are interesting 
and brightly written, and dwellers in towns who read them will 
assuredly be tempted ‘to put forth and brave thegblast ” of this 
blusteriffg month of March in order to see the woodlands 


returning to li fe. ™ ‘ 


WE have on sevéral occasions referred to the intétesling sèries 
of reprints being published by W. Engel®ann, Leipzig. One 
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ofthe latést addition$ to thé series is ‘‘ Eleetrothemisché Unter- | useful purpose by ptesenting inea handy form Mr, Spexcer’s , ° 
sachungen,” editgd by Prof. Ostwald, and containing Sir | views on many subjects. ° 
Humphrey Davy’s Bá&erian Lectuies of 1806 and 1897, dealin + 
with chemical changes produced by electricity (Philosophical |e *s 3 a a a ukartee eat onan 
Transactions, 1807 and 1808). Another rerin? just received tock) as “a bookeof scientific facts and af mystical correspond: 
is Briicke’s observations on the colour-changes of chameleons, pares bet wpen: Thi natural and NS Sapergalutak ™ Jusi asti s 
originally published if 1852 undeg the title “ Untersuchungen early records we find that many Boop es AEE PRESITA 
über den Farbenwechéél dės Afrikanischén Chamileons.” The | t° peice sia ea) puenomens te os Prevenne ee et 
editor of this reprint is Dr. M. v, Frey. religion, so Mr. @Valker finds that the facts of astronomy sùg- 

gest*spiritual similarities. His book is very Mrgely made up of 

Wuat is written by Dr, Paul Cagis in a “ Primer of Philo- | extracts from the works of various astronomers, all the sources 

® esoph¥,” published by the Open Court Pulslishing Co., Chicago, | 8f information being acknowledged in foot-notes. The com- 

is written clearly. The book does not set out the ideas of any | pilation shows clearly that the author is in touch with 
particular school of recent thought, but is rather ‘a critical re- recent advancesy and is capable of properly estimating the 
conciliation of rival philgsophies of the type of Kantian apriorism | weights of the words and works of different observers, We œ 
and John Stuart Mill’s empiricism.” At the present tinve'the | cannot enter much into his spiritual interpretations of astrono- 

man of science frequently ignores philosophy, and the caiise of | mical marvels, though thédook abounds with such comparisons 

true sciencé is injured thereby. Dr, Camis shows, however, | of the material and immaterial, To our mind, howevet,’the r 
that as all the sciences are inseparable from egch obher, só analogues are frequently far-fetched and never impressive. By 
philosophy is inseparable from the sciences. When this truism | all means let life be put into what are often regarded as the dry 

is more widely recognised, a new vista will be opened to us, in | bones of science; but it may be doubted whether dogma i is able 

which the old and the new scienfific methods Will be happily | to assist in the resuscitation. ° s 
combinéd, 

THE observations made at the: Blue Hill Meteorological Ob- 

WE have received a copy of the official organ of the National servatory, Mass., in the year 1892, have recently been published 
Departmentf Hygiene in the Argentine, which is published | as vol. xl. part ii, of the Annals of the Astronomical Observatory 
weekly at Buenos Ayres, under the direction of the President of | of Harvard College. There is an appendix giving particulars 
the Department, Dr. José M, Ramos Mejia. Besides contain- | of experiments on atmospheric. electricity. .The volume: con- 
ing original memoirs, it is intended to give, in a concise and | cludes with an article on sudden changes of atmospheric tem- 
handy form, abstracts and reviews of the more important papers | perature, in which it is suggested that there is a meteorolgical 
on subjects connected with hygienic science which have appeared | period as well as a magnetic one corresponding to the périod of 
in.fowign journals. We find in the present number an account | the sun’s rotation. 

A work recently published in the Deutsche Medicinal Zeitung, A USEFUL uration to our knowledgesof the ¢ropical 
the Therapeutic Gasstte (Philadelphia), the Zeitschrift fir hurricanes of the South Sea, between Australia ang the Paumotu 
+ . «zy? . Pye 3 £ 
Hygiene, the Revne Internationale de Bibliographie Medicale Islands, appears in Aus dem Archiv, der Deutschen Seewarte 
(Paris) &c. The abstracts are not bare outlines, but are very f » APP er ae 
we : 7 | for 1893, by E. Knipping, formerly Director of the Meteorolo- 
full, containing elaborate tables and many details of the | _. . ; : : 
i ; gical Observatory at Tokio, Japan; It contains a list and short 
experiments described, , description of all storms observed since 1789, with references to © e9 

THE maps and plans illustrating the Report of the Royal the sources whence the information has been obtained, and the 
Commission on Metrdpolitan Water Sypply have now been | frequency of the hurricanes and their paths are plotted in five- 
issued. Of most general interest are a contoured map of the | degree squares. Of 125 hurricanes on which the discussion is 
Thames Basin, and a geologiag! map of the same area, reduced | based, 109 occur between December and March, 12 in April and 
froin the Geological Survey map. Both sheets are on the scale | November, and 4 in September, October, and May. Near the 
of four miles to one inch; the latter is illustrated by three | Fiji Islands the number of storms increases regulari? from De 
geological sections. Diagrams are given of the flow of the | cember to March, but near New Caledonia and the Samoa 
Thames and Lea; rainfall and percolation at Lea Bridge; | Islands the majority occur in January. The prevalent direction 
gaugings of the Chadwell Spring ; quantity of water purified fron? | of their course is south-easterly, while others take a southerly 
the wells of the New River Company. There is also a map of | and south- westerly direction. S@me useful hints are also given s 
Hertfordshire illustrating Mr. R. S. Middleton’s special report | as to the courses to be steered by vessels overtaken by the , , 
to the Commission, which shows the underground water-con- | hurricanes, 
tours, and a map by Mr. G. J. Symons showing the rainfall in Dr, ALFRED Kocn's Yahresbericht über die Fortschritte in 
the basins of the Thames and a There arein: all fourteen der Lehre von “en Gihrungs-Organismen for 1892 has just been 
plate’. published. This is the third year of its issue, and affords an 

CoLLEctions of aphorisms do not appeal very favourably to | invaluable volume not only for purposes of reference for those 
us, for the reason that they are apt to create aj‘‘ conceit of know- | engaged upon the original work on, but also for those 
ledge.” The teadency of to-day is to be content with bits of in- fnterested in the history and literature of, the important subject 
formation on diverse subjects, and to eschew the steady reading of fermentation. Under the respective headings of i, Lehr- * 
necessary for a clear understanding of anything. A fyrther objec- | biicher, Zusammenfassende Darstellungen, &c. ; ii, Arbeitsver- e.’ 


tion is that it is extremely difficult to select extracts which give 
a true impression of the author’s meaning. This has been done, 
however, by Miss J. R. Gingell, in ‘‘ Aphorisms from the 
Writings of "Mr. Herbert Spencer,” published by, Messrs. 
Chapman and Hall. The selections deal with education, 
evolution, scie&ce, sociology, politics, justice, liberty, truth and 
howesty, sympathy, happiness, self-control, &c. They are well 
arranged and to the point, “ind illustrate the scope of the synthetic 
philosophy. Miss Gingell’s volume may therefore serve a 
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fahren, Apparate, Xc. ; ii. Morphologie der Bakterien und 
Hefen ; iv. Allgemeine Physiologie der Bakterien und Hefen ; 


y. Gahrungen in Begonderen ; oi. Fermente—are®to bg founde 


notices of, and excellent abstracts of the more important original 
memoirs published during the year. Tt Js, in fact, a record of 
scientific prozress, not only in the department o@fermentation, ® 
but also in other hranches of bacteriolegy more Or less closely ° 
connected with it. The work is admirablydone, and it isto 8e 


hoped that Dr. Alfred Koch will find sufficjeng support to ensures 
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” the magnetic or coronal field. 
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its continuation for many y@ars to. come, e Ve would, however, 
suggest that its value for purposes of immediate reference would 
be greatly enhanced by its publication being’ more prompt. 


+ 
” Tue additions to the Zoological Society’s Gardens during” 
the past week include a Wild Cat (Felis catus) from Inverness- 
shire, prgsented by Mrs, Ellice ; a Solitary Thrush (Monticola 
cyanus) Europeas, presented by Mr. J. Young; a Diana 
Monkey (Cercopithecus diana, var. ignituse? je from West 
Africa, depositede; three Alpine Accentors (Accentor colldris), 


a Bluethroat (Cyanecula suecica) European, purchased. 
fi kag 


e OUR ASTRONOMICAL COLUMN. 


A NEW ACHROMATIC OBJECT-GLASS.-—~It is well known that 
in consequence of the irrationality of, dispersion the nominally 
achromatic object-glass is really very faf&om achromatic, There 
is ‘always a residual colour, frequently galled the secondary 
spectrum, so that the images of bright stars are surrounded by 
halos of blue and red light. For this reason a refractirfy tele- 
scope designed for visual observations cannot be employed for 
photography. Many attempts have been made to correct this 
colour aberration of the achromatic lens, but the plans hitherto 
suggested .have never been practically adopted, owing to 
‘difficulties of construction, or to the imperfect ‘durability of the 
giassesgemployed, Mr. H. D. Taylor, optical manager to 
Messrs. T. Cooké and Sons, has recently taken up the question, 
„and he appears to have come very near to-a practical solution 
of the problem. He has aimed at producing an objective which 
Shall be (1) almost perfectly achromatic; (2) equally well 
corrected for photographic purposes as for visual purposes ; (3) 
capable of practical construction in large sizes; and (4) of 
ordinary durability. nae ; 

The new object-glass which is to satisfy ‘these conditions 
is a combination of two positive lenses and one negative lens, 
each made of & kind of glass possessing different optical 
properties. Bhe necessary glasses are manufactured by Messrs, 
Schott and.Gen, of Jena, and there is no reason to believe that 
there will be any difficulty in the production of largediscs. The 
separate lenses are so constructed that the partial dispersions of 
iwo of the lenses combined are as nearly as possible equal to 
those ofthe third lens when acting singly. ` It is calculated that 
with the kinds of glass actually available the greatest departure 
{rom focus in the case of a 12-inch object-glass of 15 feet focus 
would be abouteo'o6 inches for the H rays, or only +4; that in 
an ordinary object-glass of similar dimensions. The curvatures 
of the len-es are designed to minimise the difficulty of practical 
construction and testing, and no important loss of light is 
anticipated from the increased thickness of glass which the new 
object-glass requires. Indeed, it is probable that there will be 
a considerable gain of light-gathering power from the conver- 
gence of all the luminous rays to a common focus, (Full 
Jama are given in the Patent Specification, No. 17,994, 
1892. s 


SOLAR MAGNETIC INFLUENCES ON METEOROLOGY, —Under 
this title Prof. H. A. Hazen has published a pamphlet dealing 
with the supposed existence of electric or magnetic ftelds in the 
atmosphere, and the possibility of their accountihg for weather 
phenomena. The subject has for some time been under investi- 
gation by Prof. F. H. Bigelow, and papers upon it have been 
published bythe United States Weather Bureau, and in several 
American journals. Prof. Bigelow considers that under certain 
conditions of the sun there would be generated two distinct® 
magnetice fields—one from the photosphere, and one from the 
nucleus, the earth being traversed by at least three fields of 
magnetic force: the lines of pewmanent magnetism, those 
from the electro-magnetic or radiant felg, and those from 
The radiant feld -would be 


e favourgble t8 producing warne dry, high-pressure areas, as 


seen in the tr&pical belt, while the magnetic polar field would 
be favourable to the pweduction of cold, dry, high-pressure 


‘a areas, such as frequent*the storm-belts farther north. It is with 


the latter infffencg that we have chiefly to do, in which Prof, 

Bigelow detected systerfatic changes recurring in about twenty- 

s@ven days. On prpjecting temperature curves for different 
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parts, @eording to this magnetic ephemer®, he found inrer alia 
that there is a continual Jag in the time at which the maximup 
and minimum points of the curve reach ige st&tions lying to the 
eastward, w.g. a minimum point in the curve in the eastern part 
of the country corresponds toa maximum point in the west, and 
vice vers. Přof. Glazen puts these theories to various tests, 
amongst them the passage of hot and cold waves across the 
United States, and he concludes that the outcome of these in- 
vestigations must be a ‘‘ bitt®r disappointment ” to those who 
believe-in an all-important influence, aside from heat, from the 
sun upon our weather changeg. He admits ‘that there is un- 
doubted evidence that some influence does exist, but at present 
it appears to be masked bg terrestrial conditions, which dave Š 


yet to be studied andeeliminated. : 


A New TELESCOPE FOR GREENWICH. —The Observatory 
announces that Sir Henry Thompson has offered the magnificent 
sum of 45000 to the nation, through the Astronomer Royal, 
for the purpose of buying a telescope for Greenwich Observatory. 
The instrument is to be expressly designed for photographic 
purposes, and, subject to the acceptance of the offer by the 
Government, will have an aperture of 26 inches, It will be 
made ffom the model of the equatorials used for the photo- 
graphic chart of the heavens, but with double the dimensions of 
those telescopes, The guiding telescope will be the 12%-inch 
Merz refractor, with a light fie: It is intended to house the 
new instrument under the Lassell Dome, on the top of the 
central octagon of the new Physical-Observatory, now being 
built in the south grounds of the Royal Obstrvatory. 


OCCULTATION OF Spica.—On the morning of Good Friday 
the-bright star Spica‘ will be:occultated by the moon. At Green- 
wich the disappearance takes place at 4.5 a.m. at the position 
angle 123°, andthe star will reappear at 5.13 a.m. at position 
angle 297°, the angles being read from north in the direction 
north, east, south, west. The occultation will be visible at places 
between latitudes 79° north and 16° north, which are not too far 
from the meridian of Greenwich. The moon will be a Jitth@pagt 
full at the time. * 


New Nesut#.—Dr. Max Wolf announces in Asir, Nach. 
3214, that several new nebulous patches appear upon photo- 
graphs of the regions round Band è Cassiopeiz, taken at the end 
of last year and the beginning of thisp with exposures of about 
sixteen hours. Three of these spots have the following positions : 


h. m- , / 
R.A. ... 0 490 Decl. ... 60°20 
39 -£ 50°9 s» @.. 60°5 
+3 . 1 380 35 > 59°5 
+ 





THE MINUTE STRUCTURE OF THE NERVE 
CENTRES. 


@ HE Croonian Lecture was delivered by Prof. Ramon y Cajal 

atthe Royal Society on March 8. After giving a short his- 
torical survey of his subject and referring to thegvork of Kölliker, 
His, Van Gehuchten, Waldeyer,- Edinger, Von Lenhossék, 
A. Sala, P. Ramon, and Retzius, Prof. Cajal proceeded to give 
an account of his own work, and pointed out in what particulars 
his results differed from those of Camilo Golgi, the originator of 
the silver impregnation methog. Golgi had shown that the 
protoplasmic expansions of nerve cells terminate by free 
extremities in the grey matter, that the prolongations of the 
nerve cells give off in their course through the grey matter very 
fine ramifying collateral branches, and that two types of cells may 
be distinguished—a motor type, distinguished by an unbranched 
axis cylinder, which becomes continuous with a fibre in the 
white matter, and a sensory type, distinguished by possessing 


_an axis cylinler whioh on leaving the cell divides so freely that 


its individuality is lost as it ramifies in the grey matter. With- 
in the grey substance a network of fibres is formed by the 
terminal twigs of centripetal nerve fibres, ramifications from the 
network derived from sensory cells, and collatemuls of proto- 
plasmic processes of motor cells. 

Passing onto the results 8f hisown work, Prof, Cajal showed 
that axis cy linders, in addition to the protoplasmic prolongations, 
end by free terminations in the grey substance. Me does‘not 
admit that there is any skarp functiofal difference between the 


ou 
ar 


z ' . è = ° 
Š ” . | f è K e e 
Marcu 15, 1894] - © NATURE *, ° ‘465: 





motor and sensory cells, since morphologically motor *@lls are 
fannd in the olfactory bulb and the retina, and Golyi’s sensory 
cells are sparsely foung in the same regions, and, consequently, 
it is impossible to deduce the function of a cell fromeits shape 
and mode of branching. 

The connection of thg axis cylinder with the sefisory cells of 
the grey matter is not by the mediation of a network, but by free 
arborisations around cells. 

In birds and mammals the cefls Sn the root ganglia have an 
axis cylinder which extends from the periphery, and the internal 
branch, entering the cord by the posterior root, bifurcates in 
the white matter. 


end by arborisations around cells in the grey matter. The 
descending branch has a similar distribution. All branches, 
however, do not bifurcate. Collateral branches, long and short, 
pass off in bundles at right angles from the main branch and its 
bifurcations ; the destiny of the short collaterals is the grey 
matter where their varicose arborisations surround the cells in 
the head of the posterior horn and the cells of Clarke’s column. 
The long collaterals pass in a bundle fgom the ascending 
or descending branches and ramify in the prane 
of the anterior horn, where they come in contact with 
the’ bodies or the protoplasmic prolongations of motor cells. 
From this distribution it is obvians that the extremity of. the 
long co[ateral is in contact with the body or the protoplasmic 
processes of the motor cell. For this reason Prof.'Cajal speaks 
of the long collaterals as ‘‘ sexs¢¢ivo-motor,” though Kolliker’s 
term ‘‘ veflgxo-motor” enables the physiology of these to be 
the more easily grasped. 

The grey matter of the cord contains at least four types of 
cells—the commissural, where the axis cylinder’of the cell is in 
connection with the opposite antero-lateral column by way of 
the anterior commissure, cells’ in connection with the antero- 
lateral and posterior columns of the same side, motor cells in 
connection with the anterior root and “‘ pluricordonal” cells, 
wpe a complex axis cylinder furnishes two, three, or more 
medullated fibres in connection with the columns of one side or 
of both. 

Cajal holds that, according to the strength of the excitation, 
impulses entering by the posterior root may pass by the long 
collateral to the motor cells, and the expression of this is a 
reflex, or where tbe excisation is stronger, besides this route, 
the short collaterals as well as the ascending and descending 
branches of the bifurcated sensory fibres may conduct, in con- 
sequence of which other cells are thrown into activity. 

Cajal considers thegretina as a nerve ganglion formed of 
three tiers of neurones, the first of whfch includes the rods 
gnd cones, together with their processes as far as the external 
granular layer; the second céfmposed of tke bipolar cells, and 
the third of the gangli: nic cells. 

The internal and ex'ernal molecular layers are the regions 
where the connections of the neurones are established. The 
excitatory process, started in the rods and cones, passes along 
the bipolar cells, the ganglion cells, the fibres of the opti 
nerve, into the fusiform and pyramidal cells of the geniculate 
body and the corpus quadrigeminum. 

The optic nerve contains also centrifugal fibres which ter- 
minate by varicose arborisations around the spongioblasts of the 
retina, to which they carry impulses started by nervous excita- 
tions of central origin, the significance of which is obscure. 

In jhe cerebellum a transverse section shows three concentric 
layers of neurones; the first, or molecular layer, consists of 
small stellate cells, the second of the cells of Purkinje, and the 
third of the granular layer, All these elements have con- 
nections of two kinds—intrinsic, which place the cells of the 
three layers im connection with each other, and extrinsic 
between the cerebellar neurones and the neurones of other 
mervous organs, 

The connections of the granules, which are nerwous organs, 
with the cells of Purkinje, are of great interest. The former 
possess three or four very short protoplasmic processes, each 
of which breaks up into an arborisation, An axis cylinder of 
exceeding fineness passes up to the molecular zone, bifurcating 
at various levels. During their course they come into “ntimate 
contact with the protoplasmic processes of the cells of Purkinje. 
Since each of these parallel fibres traverses the total thickness 
of the grey“matter of a cerebellar convolution and ends by free 
extremities at the sueface,eit follows that a single granule is able 
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An ascending branch can be traced for, 
@°Vveml centimetres along the posterièr column, and is found to 
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to act on a multitude of cells of Purkimje. Each of these I&st is 
under the influence of a considfable number of granules. * 


The extrinsic relations (those between the cells of the cere-e 


bellum and those of other nervous centres) are very difficult to® 


establish. i ° e 


è As Golgi first shoved, the cells of Purkinje give rise to nervous 
prolongations of the long type of which the terminatign is 
unknown, and, ‘on the other hand, there end in the grey matter 
of the cerebellum axis cylinders coming from „other organs, of 
which the statin is very uncertain. These are the flores 
` mousgues and the fibres grimpantes. The fibres moussiues ter- 
minate in the molecular layer by collateral pr&cesses which are 
in contact with the protoplasmic expansion of the granules. The 
ifitimate twigs terminate in a varicosity, or in a small ramifica- 
tion. The fidres grimpantes traverse the granular layer, cours- 
ing along the cells of Purkinje, and surrounding the ascending 
stem and the préplasmic branches with an elongated terminal 
arborisation quite comparable with that of a motor fibre in 
muscle. : 

It appears therefore that the cells of Purkinje may receive 
nervous impulses from “other centres, either by means of the 
fibres moussues, or, by means of the fibres grimpantes ; whilst 
the smajl stellate cells of the molecular layer, as well as the large 


stellate elements of the granular layer belong to the second . 


type of Golgi’s cells, appearing to have no relations with the 
extrinsic fibres. These last cells are therefore styled ‘* associa. 
tion corpuscles,” as they appear to have for their exclusive rôle 
‘the association of the cells of Purkinje, or the granules, into a 
dynamic whole of which the significance is unknown. 

In the cerebral cortex, for the sake of clearness, thre main 
layers may be distinguished, a molecular layer, a layer of large 
and small pyramidal cells, and a layer of cells of various shapes. 
The molecular layer, which is always found in the brains of 
vertebrates, is formed of a very complicated plexus, the principal 
factors of which are the peripheral ramifications of the pyrantidal 
cells, the terminal nervous arborisations of certain cells of the 
pyramidal layer of which the axis cylinders are ascending, and 
the ramifications of certain cells of fusiform or triangular shape, 
the greater part of whose expansions become „horizontaj, and 
resolve themselves into a large number of twigs, One may 
compare these elements with the spongioblasts of fhe retina and , 

‘with the granules of the olfactory bulbs, as they also are 
without a differentiation into protoplasmic and nervous ex-, 
pansions. l 

The layer of pyramidal cells, the thickest layer of the cortex, 
consists of many elongated cells of pyramidal form, the pfincipal 
characteristic of which is the possessfn of a protoplasmic stem, . 
terminating in the molecular layer as a more or less horizontale 
arborisation of fibres, covered with spiny “procefses, and giving 
off many lateral and descending protoplasmic branche’, and 
finally giving rise tc a descending axis-cylinder c»gtinued to the 
white substance. The last layer consists of cells of variable 
form, usually elongated, one of the prolongations very often 
going towards the surface. The axis cylinder penetrates the 
white substance, and resembles that of the pyramidal cell, 

In their passage through the grey matter all the axis cylinders 
of the pyramidal cells and the cells cf variable shape give off a 
large number of ramifying collaterals, which terminate freely 
around the nerve cells. The whole of the ramifying collaterals 
form in the grey substance, and around the cells, a plexus of 
extreme complexity, in which are also present ramifying col- 
lateral twigs from the white substance and terminal arborisa- 
tions of fibres of association. 

The connections of the pyramidal cells of the cortex may be 
distinguished as szderficial (belonging to the moleculdt layer} 
and geep (belonging to the subjacent layers). 

e Inthe molecular layer each protoplasmic ‘‘ plume” of the 
pyramidal cells isin contact with an almost infinite nymber of 
terminal nervous fibrillæ derived from the terminal arborisations 
of fibres of association origipating in cells in the hemisphere of 
the same or of the oppdsite side; fyom special cells in the 
subjacent layers; from special cells in the molecular layer 
itself ; from collateral fibres from the white substance, or ftom 
the deep layers of the grey substance, and from other situ%tions, 

In the molecular layer, then, each pyramidal cell may be 
influenced not only by the cells of the same region of the cortex, 
but also by others which lie in other lobes, it may be of the 
same side or of the opposite side of the harain. It issalso probable 
that the molecular layer receives (he ultigpate ramifications @f 
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the-sensory nerves.’ Thu®@ the eeripherg] “plume ” of the 


e pyratnidal cells would be the®pot at which the voluntary motor 


impulse arises, to be communicated to the body of the pyramidal 

cell, and {o to the fibres forming the pyramidal tract. 

e When an electrical stim@lus is applied to the cortex,@ 
muscular movements are produced, becaus®@ the stimulus acts 

eithes upon the ‘‘ plumes” or upon the nervous: fibrils whose 

function jt is to carry impulses to the “plumes.” Every nerve 

centre is made up,of four constituents : nerve celis with short 

axis cylinders, terminal nerve fibres coming from gther centres 

or from distant parts of the same centre, nerve cells with Jong 

axis cylinders, an collaterals which arise from axis cylinder 

prolongations of cells, or from nerve fibres of the whole sub- 

stance, In the retina, olfactory. bulb, -and molecular layer of 
the cerebrum, there are in addition cells characterised by the 

absence of differentiation of nervous and protoplasmic ex- 

pansiong. > ' 

In organs where it is well established that excitatory pro- 
cesses arise the cells are polarised, ze., the nervous impulse 
always enters by way of the protoplasmic apparatus,or by the 
body of the cell, and leaves by the axis“ cylinder, which trans- 
mits it to a new protoplasmic apparatus. e The differentiation 
of the protoplasmic apparatus is for the purpose of embling 
each cell to be connected with different kinds of nerve fibres, 
and the more varied the protoplasmic expansion, the greater 
the numbér af cells under whose influence it comes, In the 
same way the more the nervous expansion of a cell is extended, 
and the.more collaterals it possesses, the greater is the number 
of cells to which its impulses may pass. 

‘In th® pyramidal cell of the brain of mammals, the differen- 
tiation and extension of the protoplasmic expansion, and the 
multiplication of the collateral and terminal nervous twigs are 
carried to their highest point, and on descending the scale both 
the differentiation and the number of twigs becomes rapidly less ; 
in fish the pyramidal cell is absent. 

As regards the education of the brain mental activity is not 
able to improve the cerebral apparatus by augmenting- the 
number of cells, as the nervous elements lose their power of 
dividing during,the embryonic period, but it is probable that 
intellectual exercise may produce in certain regions of the brain 
a large development of the protoplasmic apparatus and of the 
system of nervous collaterals, so that the associations already 
existing between certain groups of nerve-cells would be perfected 
by a further development of terminal twigs, of protoplasmic 
endings, and of nervous collateral branches, whilst quite new 
intercelfular connections might be established by a new form- 
ation of collaterals and profoplasmic expansions, | 
* “Vis a vis de la théorie des réseaux celle des arborisations 
libres des exp&Ansion$ cellulaires susceptibles de s’accroitre 
apparait non seulement comme plus probable, mais aussi comme 
plus encourageante.~ Un iéseau continu pré-établi—sorte de 


egrillage de fils télégraphiques où ne peuvent se créer ni de nou- 


velles’ stations ni de-nouvelles lignes—est quelque chose de 
rigide, d’immuable, d’immodifiable, qui heurte le sentiment que 
nous avons tous que l’organe de la pensée est, dans certaines 
limites, malléable-et susceptible de perfection, surtout durant 
l'époque de son développement, au moyen d'une gymnastique 
mentale bien dirigée. Si'nous ne craignions pas d'abuser des 
comparaisons, nous défendrions notre conception en disant que 
"écorce cérébrale est pareille à un jardin peuplé d’arbres 
nnombrables, les cellules pyramidales, qui, g:ace à une culture 
ntelligente, peuvent multiplier leurs branches enfoncer plus 
oin leurs racines, et produire des fleurs et des fruits chaque fois 
plus variés et exquis. 

** Du reste nous sommes trés.lo'n de croire que l'hypothèse que 
nous venons d’esquisser puisse à eile seule expliquer les grandes 
diflérences quantitatives et qualitatives que présente le travai? 
cé:ébral chez les divers animaux et dans la même espèce animale. 
La morphologie de Ja cellule pyramidale west qu'une des con- 
ditions anatomiques de la pensée. @r cette morphologie spéciale 
ne suffira jamais à nous expliquer lés énogmes différences qui 
existent au point de vue fonctionnel entre la cellule pyramidale 
duh lapin e celle d'un hommegainsi qu’entre la cellule pyra- 
midale de l’€corce céiébrale et le corpuscle étoilé de Ja moelle 
ou du grande sympathique. Aussi 4 notre avis est-il très pro- 
bable qu'en outre de I@ complexité de leurs rapports les cellules 


 pyramidales p®ssédent encore une structure intraprotoplasmique 


toute spéciale, et même perfectionrée daps les intelligences 
@ élite; ‘Structure aoe pas dans les corpuscles de la 
moelle ou des gangli ns,’ 

e 
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ON*THE IRRITABILITY Of PLANTS. 


GOME years ago I publislfed my observationsen the strange att 
“till then undescribed effect produced®by various bodies on 
the sporangiferous hyphae of /hycomyces nitens, well known to 
every plant-physiolpgist. To be brief, the phenomenon consisted 
in the fact that certain bodies attracte/Aycomyces, i.e. these 
bodies cause the hyphz growing in their yicinity, at a distance 
of from oneto two centimetr@s, @o make curves in their growth, 
the concavity of which is directed towards the said body., This 
was particularly the case with iron; zinc and aluminium 
exhibited the same phencméfon, though in a smaller degree 
(aluminium only so, slightly, that I now feel inclined to count 


this body among the jnactive ones), while other metals sh8wed «® 


no effect. In many other bodies. the same effect was observed, 
The sporangiferous hyphe, on he other hand, have a repellent 
effect on each other, I formerly designated this phenomenon 
as dependent on “ physiological actionat a distance.” 

At the Edinburgh meeting of the British Association for the 
Advancement of Science, held in August, 1892, Prof. L. 
Errera, of Brussels, read a paper on this subject, which was. 
published in the Rejfort of the Society, p. 746, having appeared 
‘earlier ® the ‘‘ Annals of Botany ” (vol. vi. No. 24, December, 
1892). He considered the phenomenon to depend on a kind of 
hydrotropism. ` 

It isa well-khown fact thét the sporangiferous hyphe are 
negatively hydrotropic, z.e, that they curve away from asurface 
which discharges aqueous vapour, and the reciprocal repulsion 
of the hyphz was considered by Errera to bæa case of negative 
hydrotropism. From this it was naturally conclud@d that they 
are, on the other hand, attracted by a body that absorbs water. 
The effect of iron, since iron does actually absorb water in a 
damp atmosphere, is set down by Errera as a confirmation of 
this supposition. Even in other bodies which absorb water, 


. Errera was able to find the same effect of attraction; indeed, 
„in one case the inflexion of the hyphæ led to the discovery of 


the hygroscopicity of certain bodies. Thus the phenomenon 
would be bereft of its mysterious character, and classified amom@ 
the already known qualities of this plant, $ 

According to my experience, however, the explanation of 
Errera is not sufficiently well based to be yet admitted. 

If iron acts as'a hygroscopic {sté venta verbo) body, we should 
expect the phenomenon to be very clearly observable in these 
bodies, which are known to be particularly hygroscopic ; for in- 
stance, potash andcalciumchloride. Butifa stick of caustic potash 
is fixed in the usual way above the culture of Phycomyces, taking. 
care that the fluid dripping from the stick does not fall,on the 
hyphee or on the substgatum, but into a sfhall glass tube closed at 
the bottom, no attraction will be observed. The stick of potash 
absorbs much water from the gtmosphere, its upper layer? 
actually deliquesce, Ut, neither in its vicinity nor at a distance, 
do the hyphee undergo-any-regular deviation from their direction 
of growth, I have made this experiment several times, and 
always with the same negative result. It is the same with 
With solid calcium chloride it is difficult to work, be- 
I therefore used a solution of 
calcium chloride (one part of salt to one and a half part of 
water), with which I soaked a dry cylinder 8f plaster. This 
solution slowly absorbed aqueous vapour from the air; the 
cylinder consequently agted as a hygroscopic body, but no at- 
traction could be observed. In one experiment the increasing 
weight of the cylinder (length 50 mm., diameter 11 mm., 
weight 4'904 gr.) was observed during the experiment; it 
amounted in four hours to 0'262 gr., and even then the body was 
not yet saturated with aqueous vapour. 

Dry plaster also actively absorbs water from the air. I took 
a slab, measuring 80° x 35 x romm., and dried it at 1co°; 
it weighed 23'077 gr. During an experiment ôf six hours this 
slab was without effect on the PAycomyces ; but in that time it 
had condenged 1°665 gr. of water. Now we might suppose that 
in this case the slab, by absorbing so much water, very soon 
came into a state in which it caused, neither posilively nor 
negatively, hydrotropical curvatures ; that in fact it had absorbed 
too much water to effect attraction, and too little to cause re- 
pulsion.e But in the following six hours it still increased 
0'049 gr. In weight, withoyf exercising even now the least effect 
on the fungi, ° 

In comparison with this, a plate of iron absorlg very ligtle 
water. Such a plate, the total surfacg of which was 4950 mm., 
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and consequenthy"torrespondent to that ofjhe above-mentioned 
cylinder of plaster, increased in weight, in an atmosphere 
ores with aqueous vapour, by only 3°5 mgr. in tWenty-four 

urs, e 
If we argue that she hygroscopicity is the cause of the 
curvatures, we might assume that Phycomyces is omy affected 
by bodies which absorb very little water, and that the above- 
mentioned bodies, whigh are without effect 8n PAycomyces, are 
too strongly hygroscopic, But then a positive curvature ought 
to be seen, at a certafn distange from the bodies, where the 
hygroscopic effect is weaker ; and this is by no means the 
case. ` 

With all these facts in view,el cannot agree with Errera’s 
hypothesis that the attracting effect of tron depends on a kind 
eo! hydrotropism. According to th@ statement of Errera, many 
hygroscopic hodies attract the hyphz, But it is hardly to be 
presumed that this is actually owing to hygroscopicity, as other 
hygroscopic bodies are without effect. It seems to me that 
this is a case of radiation, depending on the molecular state of 
the body, and manifestifig itself by the physiological effect. 

In one point Errera corrects my statements as to the effect of 
iron. I had found that the condition of the surface (burnished, 
roughly brightened, or somewhat rusty) dèl not affect the re- 
sults. Errera says that the effect of burnished steel gs very 
slight, and this I can confirm as regards very well burnished 
steel. In this circumstance Errera finds a confirmation of his 
hypothesis, since a burnished sitface gets rusty, z.¢. absorbs 
water yery slowly. In my opinion this fact only implies that 
the state of the surface is of a certain importance for the radia- 
tion in question, ag is known to be the case with regard to the 
radiation ofgheat and light. 

It is self-evident that my idea of this phenomenon, as depen- 
dent on molecular vibration, is a mere hypothesis. It is, how- 
ever, somewhat confirmed by the fact that similar physiological 
effects are produced by some phenomena, which we must, from 
the present stand-point of science, declare to be molecular 
vibrations ; and the statement of this fact is the principal object 
of this paper. 

er @tinum belongs to the inactive metals, and well-burnished 
steel has, as mentioned above, a very slight effect. But if ex- 
posed for some time to direct sunlight, these bodies become 
active, ie. the sunlight creates in them a condition which, 
though otherwise imperceptible, manifests itself by the fact that 
the body, clearly and even powerfully, attracts Phycomyces. 
The power of attraction &ppears on the illuminated as weil as 
on the oposite side of the body. This condition of the body 
lasts for a few hours, but afterwards ceases. 

This phenomenon is somewhat mysterious, It is indeed as- 
tonishing to see how &he same piece of platinum-foil, which 
during a series of experiments was without effect on our 
Phycomyces, will attract them after being exposed to the sun, 
_ without undergoing any outw%rd change. e “i 
But this phenomenon is not entirely without analogy. 
It is a well-known fact that a number of nonluminous bodies 
after being exposed to illumination emit light in a manner which 
has been described as phosphorescence. Some bodies phospho- 
resce only for fractions of a second, others for more than twentyg 
four hours, Metals do not belong to the phosphorescing bodies, 
but in the presant case a kind of phosphoresence seems to take 
place which is not perceptible to our eyes, but, on the other 
hand, is effective on Phycomyces. The phenomenon might be 
designated as dark phosphorescence. ° 

It is interesting to note that E. Becquerel, who thoroughly 
studigd the phenomena of phosphorescence, had foreseen some- 
thing of the kind. He says (‘La lumiere, ses causes et ses 
effets,” 1867, i. p. 259): ‘Même si les corps ne sont pas 
Jumineux dans le phosphoroscope, on ne peut dire qu’il n’existe’ 
aucun effet api és l'action du rayonnement ; car la lumière pour- 
rait exciter des vibrations d’une autre vitesse que celles qui sont 
perceptibles à nos yeux (et en général plus lentes), et capables 
de donner lieu soit à des effets de chaleur, soit 4 d’autres actions 
moléculaires encore inconnues,” ° 

With regard to the requisite intensity of light, I need only state 
that in August intense sunlight during seventy minutes was 
sufficient to cause activity, whereas an exposition of five hours in 
cloudy weatRer was without effect. I have not found out the 
shortest effective period of the insolation ; and as to the duration 
of the state indpced by light, I can ofily say that bodies activated 
in the afternoon, which, on being tested at once, caused 
culvatures fh three to four hours, were without effect the next 
morning. * > 
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That the effect is due to light, ngt to heat, is proved by 
experiments in which the steel and platinum plates weve heated 
for hours to the tem@érature 40545) indicated by the wher- 
mometers during the insolation. D 

That the ultra-violet rays of the sun have no particulas 
share in the phenomenen, is provegl by the fact that the light 
which has passed thgough a solution of quinine-sulphate activates 
the respective bodies. 

In experimenting with other metals, and various non-phos- 
phorescing ‘bodies, I could not demonstrate with cert@inty any 
such activation by light, which fact, however’ does not exclude 
the possible @ccwrrence of a dark phosphorescence of too short 
a dueation to cause a physiological reaction. œ 

Finally, I have to mention that certain bodies are rendered active 
by heat. I have found zinc to be one of them. Having heate:l 
a stick of zinc (5 mm. in diameter) in a blow-pipe flame until 
it began to melt, and having then allowed it to cool dow. 
to the temperasure of my hand, I got, after an experi- 
ment of a few hours, the most beautiful curvatures %! Phy- 
comyces I could wish for. After cooling down for several hours, 
the stick was no longer active in this manner. Here we can 
justly speak of positive éidtmotropism, which is all the more in- 
teresting, as Wortmann in his experiments (Botanische Zeitung, 
1883, 1 462) found only negative thermotropism in PAycomyeis. 

Some other bodies are quite different from zinc. The same 
plate of platinum that was rendered active by an hour’s insola- 
tion, remained, after being heated red-hot for five minutes, 
just as inactive as before. Also in copper, &balt, nickel, 
tin, lead, and glass, no effect. was to be produced by great 
heat. There is not the slightest doubt but that plants, in 
their’ thermotropic curvatures, are affected by vibrationgissuin.z 
from the molecules of the body applied, and this is also very 
likely the case with regard to the eff-ct of light. It therefore 
does not seem unjustifiable to assume that even molecular vibra- 
tions, which are inherent.in the bodies themselves, or connected 


with some change that they undergo, may cause similar physio- % 


logical effects. FREDRIK ELFVING. 


THE NEW IODINE BASES. ~ 
FURTHER details are given iff the latest Berichte, by Prof. 
Victor Meyer and Dr. Hartmann, concerning their recently- 
discovered basic compounds of iodine. It will be remembered that. 
the fundamental base from which these new substituted bases are 
derived is the hypothetical compound HO. IH, and that the 
derivative HOC CH had beens isolated as a strongly al- 
no 4 an ‘ ' 
kaline substance readily soluble in water, and which forms salts 
with acids with elimination of water, exactly like ammonium 
hydroxide. For the parent substance, therefore, the, name 
iodonium hydroxide is proposed. At the conchusion of their 
first paper, Prof. Meyer and Dr. Hartmann annoifnced that® 
they had just succeeded in isolating the simpler di-phenyl 
derivative OH.I (C,H5),, and the present communication de- 
scribes the strange mode of its genesis, and the character of the 
free hase and its salts. The beautifully crystalline iodide was 
frequently obtained in small quantities during the whole course 
of Prof. Meyer’s work with iodoso-benzene. It was observed that 
methyl iodide acts with great energy at the ordinary tempera- 
turgupon the latter compound, and the product yields in con'act 
with moist silver oxide a liquid from which potassium iodide 
precipitates cfy-tals of the new iodide, LI (C,H). It. was 
subsequently found that when iodoso-benzene itself is triturated 
with moist silver oxide, the filtered liquid likewise yields similar 
crystals of diphenyl-iodonium iodide upon the addition of pot- 
assium iodide. This discovery led to a systematic study of the 
®%onditions of the reaction, and it was eventually elicited that 
freshly prepared iodoso-benzene ,is incapable of so acting, but 
that by afew days’ exposure in a thin layer to daylight, or, 
better still, by heating {p® some hours to 60°, it is rendered 
capable of producieg the new base When brought in contact 
with oxide of silver. Moreover, it was ascertained that pqiash 
or soda are likewise capableef bringing about*the change, e 
although owing to subsidiary decompositions, not so advantage- 
ously as moist oxide of silver. It hag finally been proved that 
the reaction depends upon the fact that tipon heating to 60° or, 
exposure to sunlight iodoso-benzene, CgH;.40, is partially con- , 
verted into the mare highly oxidised compound Celly IO, and 
by the action of moist silver oxide upon tfe mix:ure of the to 
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dipheny]-iédonium hydroxide and silver iodate âre produced, in 
accordatice with the follwing equation :— 


GgHs.10 + CoH;.10, # AgQH = AglO, + HO.1(CyUs)o. 


When a mixture of the two iodine aromatic derivatives, in the 
proportions required by the above equation, together with suff- 


ecient ‘oxide of silver, is vigerously agitated for three hours in & 


¢ 


ee 


‘trturating machine, such as that in use in the Heidelberg labora-¢ 


tory, and filtered, the clear solution upon the addition of potas- 
‘sium iodide solution yields over ninety percent. of the calculated 
weight Bf crystals of diphenyl iodonium iodide. The iodic acid 
remains partly as silver salt in the residue, and partly as iodate 
of the new base in the solution. ili 

The salis of @he iodonium bases bear a remarkable r&sem- 
blance to those of lead, silver, and in particular thallium. 
Those cf the first discovered base were described Jast week, bat 
those of thé diphenyl! base are still more interesting, and many 
of them crystallise well. 

The iodide obtained as above described forn® large and heauti- 
fully grouped acicular crystals which melt at 175°-176°. During 
the act of melting it passes completely into mono-iodo-benzene, 
of which it is a polymer :—' 


Q a 
LI (CoHslo=2Cghlst. 


The chloride, Cl.I (C,H;)., is slowly precipitated upon the 
addition of a soluble chloride to the aqueous solution of the free 
base, in crystals which are very similar in aspect to those of lead 
chloride. From hot aqueous solutions excellent crystals separate 
upon cooling. i 

The bromide, Br.I (C,H,),, crystallises likewise . from hot 
water, and the crystals are perfectly colourless, and frequently 
attain garge size. 

The aqueous solution of the free base, HO.I (CgHs)., is very 
stable ; it may be preserved unchanged for many days. Upon 
concentration of the strongly alkaline solution a thick syrup is 
eventually obtained of powerfully alkaline nature, but which has 
notgyet been crystallised. It absorbs carbon dioxide with great 
avidity, forming a carbonate of the base, which effervesces upon 
the addition of a dilute acid ; the carbonate, indeed, very much 
resembles that of thallium, .being soluble in water. 

Strangest of all these reactions, perhaps, is the behaviour of the 
solution ofthe Base towards soluble sulphides, Sodium sulphide 
precipitates a bright yellow gulphide of the hase, closely resem- 

- bling arsenious sulphide, while ammonium sulphide precipitates a 
‘beautiful deep orange-coloured polysulphide, identical in appear- 
ance with freshly precipitated antimonious sulphide, Both sul- 
phide and polysulphide decompose after a time with separation 
of an œil, consisting in the former case of iodobenzene and 
. phenyl sulphide, and in thg latter case of the same substances 
„together with other phenyl sulphides. The work is being con- 
tinued, and Pipf. Mayer hopes before long to have something 
further to communicate concerning this unexpected and excep- 
tionally interesting class of compounds. A. E. TuTTon. 


THE ETHNOGRAPHY OF THE ARAN 
ISLANDS, COUNTY GALWAY. 


\ HEN Professors Cunningham and Haddon opened their an- 
thropometric laboratory in Dublin, rather more than two 
years ago, one of their objects was to promote systematic 
research in the country districts of Ireland. We have*now 
received the first-fruits of the laboratory in thegform of a paper 
on the ethnography of the Aran ‘Islands, by Prof. A, C. 
Haddon and Dr. C. R. Browne, read before the Royal Irish 
Acaderfy. The lines of research originally proposed have 
been considerably exceeded, and the paper before us is in 
reality a brief monograph of the islands, Thé observations 
however, have been made chiefly on the inhabitants of Aran- 
more, the northern and langest of the three islands forming the 
group ; and the southern island, Inisheer, was not visited at all. 
The inhabitants of Igisheer, and @f the middle island (Inish- 
maan), have been less subject to foreign §nfiluence than Aran- 
more, but ghe proximity of Inisheer to the mainland having 
rendered intercourse with Ifeland eaSy, appears to have 
given to the inhabitants of that island a somewhat distinctive 
character. m 
The numhar of individuals actually measùred by the authors 
was twenty-seven? twenty of them being natives of Aranmore, 
and the other seven being Inishmaan men; “all were males. 
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The general 
scribed :— 

fTeig{.—The men are mostly of a slight but athletic build ; 
and though tall men are occasionally to be met with among 
them, they are, as a rule, Considerably belowethe average Iri8h 
The Aran average is 1645 fnm., or about § feet 
47 inches;'that of 277 Irishmen is 1740 mm., or 5 feet 
8% inches. è a 

Limbs.—The span is less than the stature in a quarter of the 
cases measured, a rather unusual feature in adult males. The 
hands are rather smal], but theforearm is often unusually long. 

flvad.—The head is well shapen, rather long and narrow, but 
viewed from above, the sides are not parallel, there being a slight 
parietal bulging. P 

The mean cephalic index, when reduced to the cranial 
standard, is 75‘I, cqnsequently the average head is, to a Slight 
extent, mesaticephalic ; although, as a matter ofsfact, the num- 
ber measured is nearly evenly divided between mesaticephalic 
and dolichocephalic. The top of the head is well vaulted, so 
that the height above the ears is considgrable. 

The forehead is broad, upright, and very rarely receding ; not 
very high in most cases. The superciliary ridges are not pro- 
minent. . l 

Face.—The face $ long and oval, with well-marked features. 
The ees are rather small, close together; they are marked 
at the outer corners by transverse wrinkles. The irises are in 
the great majority of cases blue or blue-grey in colour. The 
nose is sharp, rfarrow at the base, and slightly sinuous or aquiline 
in profile. The lower lip is, in many cases, rather l&rge and 
full. The chin is well developed. The cheek-bones are not 
prominent. In quite a large proportion eof cases, the ears, 
though not large, stand well out from the head. ®a many men 
the length’ between the nose and the chin has the appearance 
of being decidedly great. The complexion is clear and ruddy, 
and but seldom freckled. On the whole, the people are 
decidedly good-looking. 

Hair.—The hair is brown in colour, in most cases of a light 
shade, and accompanied by a light and often reddish beard. 
As a rule, the hair on the face is moderately well developed. 

Sight and Hearing.—The sight and hearing of the people ave, 
as a rule, exceedingly keen, especially the former. The range 
and distinctness of the vision is astonishing, as we have had 
occasion to know ; and we are informed by Dr. Kean that, on 
a clear day, any of the men whose eyesight is average can, with 
the naked eye, make out a small sajling-boat at Black Head, 
twenty miles away, before he can see it with a good binocular. 

The observations of the authors tend to show that the natives 
of Inishmaan are rather lighter than the Aranmore men. 

The population is decreasing, but as the number of births is 
considerably in exces of the deaths® the decrease must be 
attributed to emigration. That some of the inhabitants live to 
a very advanced age is evidenced, by the fact that a tombstorf 


physical charactgrs of*the papple are thus de- 
o e 


in Killeany records fhe death of a man in the 119th year of his- 


age. 

The islanders appear to be exceptionally honest, straight- 
forward and upright in their dealings, and illegitimacy is almost 
‘unknown. j 
@ They are singularly non-musical, there being no piper, fiddler, 

or musician of any sort on the islands. 

The majority of the people can understar and speak Eng- 
lish, but Irish is the language most generally spoken among 
themselves. ere i i i 

Almost all the marriages take place immediately before Lent. 
There is no courting or love-making, but the young man who 
has decided to marry goes to tlee house where there is a sflitable 
girl, and asks her to marry him; a man has‘ been known to ask 
three girls in the same evening before he was accepted. 

Wakes aresheld even upon those who die abroad. Occasion- 
ally a funeral procession stops on the road to the cemetery at 
certain spots, and the mourners raise small memorial heaps of 
stones ; in Aranmore there are about two dozen of these road- 
side monuments ;- but the practice does not seem to date back 
beyond the beginning of the last century, and appears to have 
died out within the last twenty years. 

The Aranites believe in fairies, banshees, and ghosts; and a 
corpse is always carried out of a house through the back door. 

It is gaid that if anyone at a marriage repeats the benediction 
after the priest; and ties a,-knot on a piece of string at'the men- 
tion of each-of ‘the three sacred names, that marriage will be 
childless for fifteen years, or until the knotted strigg has keen 


burnt, 


ae & | 
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Pin-wells and rag-byshes are still frequented, and on the night 
before emigrating people will sleep in the open, beside one of 
te holy wells, in-order that they maf have good fortune in the 
country to which theyre going. There is a firm belief in the 
power of the Evil Eye, and on certain days that are donsidered 
unlucky, even burials are avoided, m 
The antiquities of the Aran Islands are nutfherous and varied, 
but have never yet been systematically described ; and the authors 
urge upon the Irish Academy tlee gesirability of its undertaking 
a detailed survey of them. 
No opinion is expressed as to what race or races the Aranites 
belong, but it is argued that they cannot be Firbolgs, if the 
latter are correctly described as @ small, dark-haired, and 


@ swarthy.” 


A short bibliography is given at the end of the paper, and a 
few photographs, taken by Prof. Haddon, give a general idea of 
the appearance of the people. 





ELECTRICAL SANITATION, 


A PRACTICAL application of electridy to sanitation has 

recently been made. Two systems have been tested upon 
a very considerable scale, in both of which the electrolytic 
action of the current has been utilised. 

The two methods at present bef®re the public are Mr. William 
Webstee’s, which is being carried out by the Electrical Purifi- 
cation Association (Limited), and that ascribed to Mr. Eugene 
Ifermite, and woshed by him in conjunction with Messrs. 
Paterson ad Cooper. 

As has occurred so frequently before, both these inventors 
appear to have conceived the same idea about the same time. 
Each of them took out three patents in the year 1887, but 
though each had the same object in view, and although in 
their early patents they seemed almost to be running on the same 
E than on parallel lines, their recent practice is quite 

istinct. 


@M?. Webster treats the sewage directly. He places parallel. 


. iron eectrodes within a conduit or shoot, through which the 
sewage is passed, the electrodes being alternately connected 
with the positive and negative poles of adynamo, The nascent 
amnronia thus evolved at the negative electrode’ produces an 
alkaline reaction, which effects the precipitation of the solid 
suspended matter, while &t the positive pole nascent oxygen 
and chlorine are evolved, producing an acid reaction, whereby 
the organic impurities held in suspension or solution are readily 
decomposed and purified. 

This system has bee:® tested on a largg scale, both at Cross- 
ness and at Salford. The amount of sludge formed is said to 
èc smaller than in any precipjjation process, and the effluent so 
pure as not torequire further treatment by filtration. The pro- 
cess has been reported on in the most favourable manner, 
as regards the chemical tests of the effluent, and the ease and 
uniformity with which the results are obtained. 

Mr, Hermite’s system consists in the treatment of sea water 
or pther chloride solutions by electrolysis. The water thus 
electrolysed in reservoirs is conducted as a disinfecting 
liquid by suitable pipes to places requiring disinfection, where 
it is stored in cisterns and used in place of ordinary water. 
The system has been experimentally tested at Havre, Lorient, 
Brest, and Nice, and has been reported upon most favourably 
in every case. It is now being tried at Worthing, where an 
instaléation has been set up under the auspices of the Mayor and 
corporation. As in the previous system, an oxygenated com- 
pound of chlorine is held to be produced, which burns up the 
sewage matter, and absolutely destroys all microbes. 

Several questions have to be considered from a scientific 
and practical pofht of view, in connection with both these inven. 
tions, befure their general application can be effected, The scien- 
tific view of the subject, after all, resolves itself into the answer 
to asingle question; Is the process quite trustworthy to remove 
the maximum of organic matter from the sewage, and thoroughly 
sterilise it? As regards the practical point of view, the re- 
moval and utilisation of the sludge will have to be faced, in the 
first process “ferred to; whilst in the second, in which sludge 
is said not to be produced, a secogd water supply to houses, 
and the chemical action of this disinfecting water upon the 
pipgs, tubeg, and reservoirs through which it has to pass, will 
have to be very fully considered before the system can be 
adopted. Bs 
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DIVISION OF*SPACE. 


ON HOMOGENEOUS 
i. o : 


§ Io. NOW, suppose any one pair of the -tetrahedrons to be% 


taken away fsom their pqgitions in the primitive paral- 


into position with their edges of length QD coincident, and the 
same to be done for each of the other two pairs. The sum of the 
six angles at the coincident edges being two right angles, the 
plane laces at the common edge will fit together, end the condition 
of parallelismein she motion of each pair fixes the order in which 
the three pairs come together in the new positign, and shows us 
that in this position the three pairs form a parallelepiped essen- 
tially different from the primitive parallelepiped, pruvided that, 
for simplicity in onr present considerations, we suppose each 
tetrahedron to be wholly scalene, that is to say, the seven lengths 
found amongst the edges to be all unequal. Next shift the tetra- 
hedrons to bring the edges QE into coincidence, and nex® again 
to bring the edges QF into coincidence. Thus, including the 
primitive parallelepiped, we can make four different parailele- 
pipeds in each of which #fof the t<trabedrons have a common 
edge, 

§ rr. Now take thé two pairs of tetrahedrons having edges of 
length qual to QA, and put them together with these edges 
coincident Thus we havea scalene octahedron. The remain- 
ing pair of tetrahedrons placed on a pair of its parallel faces 
completea parallelepiped. Similarly two other p@allelepipeds 
may be made by putting together the pairs that have edges of 
lengths equal to QB and QC respectively with those edges co- 
incident, and finishing in each case with the remaining pair of 
tetrahedrons. The three parallelepipeds thus found are 
essentially different from one another, and from the four of 
§ 10; and thus we have the seven parallelepipeds fulfilling the 
statement of § 9. Each of the seven parallelepipeds corresponds 
to one and the same homogeneous distribution of points. , 

§ 12. Going back to § 4, we see that, by the rule there given, 
we find four different ways of passing to the tetrakaidekahedron 
from any one chosen parallelepiped of a homogeneous assem- 
blage. The four different cellular systems thus found involve 
four different sets of seven pairs of neighbours*for each point. 
In each of these there are four pairs-of neighbours in rows 
parallel to the three quartets of edges of the parallelepiped and 
to the chosen body-diagonal; and the other three pairs of 
neighbours are in three rows parallel to the face-diagonals which 
meet in the chosen body-diagonal. The second (§ 11) of the 
two modes of putting tozether tetrahedrons to form a parallel- 
epiped which we have been considerjng suggests a second mode 
of dividing our primitive parallelepiped, in which we should first 


truncate two opposite corners and then divide the octahedron” 


which is left, by two planes through one or other of its three 
diagonals, The six tetrahedrons obtained by any one of the 
twelve ways of effecting this second mode of division- give, by 
their twenty-four corners, the twenty-four corners of®a space- 
filling tetrakaidekalhiedronal cell, by which our fundamental 
problem is solved. But every solution thus obtainable is clearly 
obtainable by the simpler rule of § 4, commencing with some 
one of the infinite number of primitive parallelepipeds which 
we may take as representative of any homogeneous distribution 
of points. 

§ 13. The communication is illustrated by a model showing 
the gx tetrahedrons derived by the rule 4 from a symmetrical 
kind of primitive parallelepiped, being a rhombohedron of 
which the axial-diagonal is equal in length to each of the edges. 
The homogeneous. distribution of points corresponding to this 
form of parallelepiped is the well-known one in whigh every 
point is surrounded by eight others at the corners of a cube of 

hich it is the centre ; or, if we like to look at it so, two simple 
cubical distributions of single points, each point of one distri- 
bution being at the centre ot a cube of points of the other. To 
understand the tactics of the single homogeneous assemblage 
constituted by these two guBic assemblages, let P be a point of 
one of the cubic assemblages, and Q anf one of its four nearest 
neighbours of the other assemblage. Q is at the centre af a 
cube of which P is at ene corner® Let PD, PE, PF be three con- 
terminous -edges of this cube so that A, B, C are points of the 
first assemt'age nearest to P. Again Q°is a corner of a cube of 
which Pi „he centre; and if QA, QB, QC are threeconterminous 
edges of tnis cube, D, E, F are points of the scond assemblage 

1 A paper read bef »re the Royal Society on Janugry 18, by Lord Kelvin 
P.R.S. (Continued from p. 448.) Š d 
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the edges contermirous in Q, is our present rhombohedron, 


The diagram of §.9 (Fig. 7), imagined to be altered to proper 


‘proportions for the present case, may ‘be locked to 
for illustration. Jis three face-diagonals through P, 
being #D, PE, PF, are perpendicular to one another. 
So also are QA, QB, QG its three face-diagonals 
through Q. The body-diagonal of the cube PQ, being 
"half the bodygliagogal of the cube whose edges are 
PD, PE, PF, is equal to PD x 4/3: and PA, PB, PC are 
also each of them equal to this, because A, B, C are 
centres of other equal cubes, having P for a common 


* corner. ® l 


§ 14. The tetrahedrons used in the model are those 
into which the parallelepiped is cut by three planes 
through the axial diagonal, which in this case cut one 
nother at angles of 60°. We wish to .be able to 
‘shift the tetrahedrons into pésitions corresponding.to 
those of the triangles in Fig. 1, which we could not 
-do if ‘they were cut out of the solid. I, therefore, 
make a mere skeleton of each -tetrahedon, consisting 
ef a piece of wire bent at {wo points, one-third of 
its length from its ends, at angles of 70}°, “being 
sin~!4,/3, in planes inclined at 60° to one another. 


Thesis skeletons thus made are equal and similar, , 


three homochirals and the other three also homo- 
chirals, their enantiomorphs, In their places in the 
‘primitive parallelepiped they have their middle dines 
eoincidént in its .axial diagenal PQ, and their other 


6.X%,2 arms coincident in three pairs in:its six edges . 


through P and Q. Looking at Fig. 7 we see, for 
example, three of the &dges cp, PQ, QE,@of one of 
the tetrahedrons.thus constituted ; and DQ, QP, PB, 


e threeedges pf its enantiomorgh. In thæmodel they 


are put together with their middle lines at equal dis- 
tances around the axfMl diagonal and their arms 
symmetrically arranged round it., Whereverstwo lines 
‘cross they are tied, not very tightly, together by thin 


cord many times round, and thus we can slip them along so as to “ 
“bring the six midde lines either very close together, nearly as 
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they would be in the primitive parallelgpiped, or farther and 

farther Out from one another so as to give, by the four corners 

of the tetMbhedrons, the tweaty-four corners®of 
all possible configuratioMs of the plane- faced 
space-filling tetrakaidekahedron. `’ 

Š gS. The six skeletons being symmetrically 
arranged around an axiab line we see that each 
arm is cut by lines of other skeletons in three 
‘points. For gneimportant configuration, let the. 
skeletons be separated out from the axial line just 
so far that each arm is divided into four equal 
parts, by those three intersectional points, The 
tetrakaidekahedron of which the twenty-four 
corners are the corners of the tetrahedrorts thua ® 
placed may conveniently be caed the orthic 
tetrakaidekahedron. It has six equal square 
faces and eight equal equiangular and equilateral 
hexagonal faces. It was described in § 12 of 
my paper on ‘The Division of Space with 
Minimum Partitional Area” (Phzlosophical 
Magazine 1887, second half year, and Acta 
Matematica, vol. xi. pp. 121-124), under the 
name of ‘‘ plane-faced isotropic tetrakaideka- 
hedron”’; but I now prefer to call it orthic, 
because, for each of its seven pairs of parallel 
faces, lines fofming corresponding points in the 
two faces are perpendicular to the facesg and the 
planes of its three pairs of square faces are perpen- 
dicular to one another. Fig. 8 represents an 
orthogonal projection on a plane parallel to one 
of the four pairs of hexagonal faces. The heavy 
lines are edges of the tetrakaidekahedron. The 
light lines are edges of the tetrahedrons ‘of § 13, 
or parts of those edges not coincident in projec- 
tion with the edges of the tetrekaidekahedron, 
The figures I, I, Ii} 2,2,23 . . «36, 6,6 
show corners belonging respectively to' the six 
tetrahedrons, two of the four corners. of each 
being projected on one point in the diagram. 
Fig, 9 shows, on the same scale of magnitude 
with corrésponding distinction between heavy and 

light lines, the orthcgonal projection on a plane parallel toia 

pair of square faces. 








§ 16. If the rule of § 15 with reference to the division of each 
arm of a skeleton tetrahedron into fOur eual parts by. points in 
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which-it is'cut by other lines ofi skeletons: is- fulfilled.” with: alfl 


d&ails: of §8'14 arid I5:applied to any®blique: parallelepiped; we’ 
find a. tettakaidekahedron which we: may-call orthoid, because: 


it is an’ orthic tetrakaidekahedron,.altered.. by homogeneous 

strain. Prof, Crum Brown has kindly made for:me:the-beautiful. 

model of an orthoidal detrakaidekahedron tus: defined which 

is placed before the Royal: Society’ as: an.illustration.of the: 

present: communication. è; £ 
Fig. 10-1s a stereoscopic picture of an:orthic tetrakaideka-: 

hedron} made by soldering: together thiity-six pieces: of wire, 
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the practical teachingeof my ahass' conducted; andthe: physio». 
logical work'carried on.” So that the: interval. between.the: 


first andi gostil. meetings of the Science Club represents: ang 
‘important epoch in the history. 


f the Cambridge: Science: 
School, and igives tothe conversazione a special. interest;. 

Although. the: aggregate number of imenybersi im the: club: 
during these:twenty-two years only slightly exceeds 150,. itemay: 
be: observed that this number includes sixteen Fellows- of: the: 


Royal Society ‘andveighteen.Professors holding Chairs in Britishi ` 


In addition to these:a: 
e 
) 
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each 4 in. long, with three ends of wire at each of twenty-four 
corners. 

§ 17. I cannot in theepresent communication enter upon the. 
most general possible plane-faced partitional tetrakaidekahedron 
a show its relation to orthic and orthoidal tetrakaidekahedrons. 
I may merely say that the analogy in the hemogeneous division 
of a plane is this :—~an equilateral and equiangular hexagon 
(orthic) ; any other hexagon of three.pairs of equal and parallel 
sides whose paracentric diagonals trisect one another (orthoidal). 
The angles.of an orthoidal hexagon, other than equilateral, are 
not 120°, 
120°, and its paracentric diagonals do not trisect one another, as 
the diagram cleanly shows. 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


CAMBRIDGE, —The Cambridge University Natural Science 
Club celebrated its Sooth meeting by a’ conversazione in the 
University Physiological Laboratory on March 12. This club 
was an early outcome of the development of natural science in 
the University, being founded on March 10, 1872. Its mem- 
bers are drawn from the senior science students in the Uni- 
versity. Among the original members (nine in number) may 
be mentioned Dr. H, Newell-Martin, Prof. Liversidye (now at 
Sydney), and the late Dr, P. H. Carpenter. At one of the 
earliest meetings the late Prof. F. M, Balfour was elected. 
Two years later saw Prof. S. H. Vines and the late Prof. 
Milnes Marshmll added to the list of members. Itis interesting 
to note that the first volume of ‘‘ Studies from the Physi8logical 
Laboratory, Cambridge,” published*in 1873, contained con- 
tributions from four of the original members of the club. At 
thaf*time th% laboratory, which is now large enough to accom- 
modate easily a largesconversazione, consisted (in the words of 
Prof. M. Foster) of ‘‘ tworooms in which my lectures are given, 
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The angles of the left-hand hexagon Fig. 1 (§ 7) aree 


considerable number of university and college lecturers have e 


belonged to its membership during their student days, so that 


the club may fairly claim to have bo®ne its part in the scientific 
teaching of the day. ° 


The conversazione of the club, held on Monda, was attended 


. by about 600 persons, including a considerable number of 


eminent men of science, both British and Continental., The 
Physiological Laboratory was gaily decorated for the occasion, 
and many exhibits in. the different branches were on view. 
Prof, Ramon y Cajal kindly showed specimens illustrating the 
histology of the central nervoussystem. The Botanical Depart- 
ment included exhibits by Mr. F. Darwin, F.R.S., and Mr. W. 
Gardiner, F.R.S. ; demonstrations in electricity were given by 
Prof. J. J. Thomson, F.R.S. One large room was devoted to 
the exhibition of scientific instruments and machines in motion, 
among which we might mention engineering apparatus, shown 
by Prof. Ewing, and Callendar’s new pyrometer, by the- Cam- 
bridge Scientiffe Instrument Company. Chemistry, geology, 
physiology, and pathology were also well represented. The- 
Anatomical Museum was occupied by the Ethnological Depart- 
ment, under the direction of Prof, MacAlister, Mr, Hickson, 
Prof. A. C. Haddon, and Baron von Hügel., A great feature 
A the evening was in the lecture theatre, where Dr. A. R. 
Wallace, F.R.S., delivered a polemic on ‘* Geographical Distri- 
bution,” while Prof. C. V. Boys, F.R.S., lectured on ‘‘ The 
Photography of Flying Bulles,” and Mr, Martin Conway on his 
recent travels in high altitudes among the Himalayas. 

Dr. Donald MacAlister, Fellow and Tutor of St. John’s 
College, has been appginted Lingcre Reader of Pligsic, in stc- 


cession to Dr. Bradbury, the new Downing Professir of 


Medicine. Dr. MacAlister was Senier Wrangler and First 
Smith’s Prizeman ig 1877. ; 6 , 

Prof. Foster has been appointed a delegate to %epresent the- 
University at the elęventh International Medical Congress to be 


held this month in Rome. o 
Dr, Anningson, Medical Officer of Hedih for Cambridge, 
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and Br. D. MacAlister, &ssessgr to the Regius Professor of 
Physic, have been appointed to represent the University at the 
nternational Congress of Hygiene and Demography to'be held 
in September next in Budapest. š 
* Mr. F. Darwin has been appointed an Elector to the Pro? 
fessorship of Botany, Prof. Ray Lankester an Elector to the 
Professorship of Zoology, Dr. G. J. Hinde an Elector to the 
Professayship of Geology, and the Rt. Hon. T. IH. Huxley an 
Elector to the Professorship of Physiology, for the next eight 
years. 


: e œ 
Mr, E. H. Dguty, of King’s College, has been appoénted 


University Lecturer in Midwifery, in the room of Dr, Walter ` 


Griffith. 





THE Senatus of Aberdeen University has conferred the 
honorary degree of LL.D. on Mr. Henry O® Forbes, recently 
appointed director of Liverpool museums. 


THE Senatus of the University of Edinburgh has offered the 
honorary degree of LL.D. to Dre W. H. Gaskell, F.R.S., 
Lecturer on Physiology, University of Cambridge; James A. 
Russell, Lord Provost of Edinburgh; ang Dr. George Wilson, 
Medical Officer of Health, Mid-Warwick. e 


Pror. W. C. ARNISON and Dr, James Murphy have been 
selected by the Faculty of Medicine to represent the University 
of ‘Durham 2 the forthcoming Medical Congress at Rome, 


SCIENTIFIC SERIALS. 


i! Anthropologie, tome iv. No. 5, September—October, 1893. 
--Dr, E. T. Hamy contributes a paper on the Merovingian and 
Carglinian crania of the Boulogne district. In the first volume 
of the Revue d’ Anthropologie, Broca published a paper on the 
nasal index, in which he stated that of all European groups 
whose crania he had measured, the French group of Chelles, 
Champlieu, &c. was alone wecsorhine, having a mean nasal 
index of 48 87,and he concluded that this anatomical peculi- 
arity was desived from a cross with some more or less Mon- 
goloid people previous to their appearance in the West. Dr. 
llamy now gives a detailed description of thirty-five crania, 
twenty male and fifteen female, taken from four Merovingian 
lmrial-places in the Boulogne district, and in the second part of 
the paper he gives a comparatve study of the crania, of a later 
date, exhumed by M. Abbé Debout from the mound of 

a J ardinghen ; some of them from the surface, and others from 
graves beneath flagswones,.the Merovingian age of the former 
being clearly indicated by the articles buried with the bodies, 
and the latter probably belonging to the end of the Carolinian 
period. A ciitical examination of these crania leads to the con- 
clusion that the original type of the inhabitants was altered by 
foreign occupation, and that the elements thus violently intro- 
duced were eliminated little by little, and the primitive popula- 
tion, thrown into the shade for a while, gradually regained 
their supremacy. Undoubtedly there remain on the coast of 


the Channel, especially on he Pas-de-Calais, many tall and- 


strong men, with fair hair, ruddy con piexion, narrow head, 
and lony face, who represent, to some extent at least, with 
fidelity the Saxons or Franks from whom they are descended, 
but the brunettes who surround them are pore numerous 
than they, and are gradually absorbing them. To take 
one example only: in the canton of Marquise, the school 
populasion, „consisting of 1750 boys and girls, yields 913 
subjects with dark hair (of whom 163 have black hair), 
against 779 blondés (54 of. whom have red hair); consequently 
52'2 per cent. are dark, and only 47°8 per cent. fair, and as 
these afe for the most parte child:en whose hair has not yet 
atlained its final colour, some of those now classed as blondes 
will become brunettes as adults.—Me E. Deschamps describes 
some instances of albifiism observed by im at Mahé, on the 
Malabar, and M. Salomon Reinach contributes 
the Srst pagt of a vigorous atack on ‘$e Mirage Oriental,” 
in which he argues that credit has been given to the East for a 
far greater influence yp8n European civilisation ‘than has really 
been exerciggd by it. Mycenzean civilis@tion is entirely of 
European opigin p it is only orientalised on the surface by con- 
tact with the civilisati8ns of Syria and of Bgypt. Greece, the 
“Archipelago, and the coast of Asia Minor are the places where, 
in a remote amtiqyilty, European, Asiatic, and Egyptian in- 


NO. 1272, VOL. 49]* ° $ 


° NATURE 


_ Isles, where 


+o 


[Marcy 15, 1894 





fluences fningled.—Dr. P. Topinard continues his memoirs on 
the distribution of the colo@r of the eyes and of ghe hair in France, 
the subject of the present essay being the@&chartof red hair. He 
arrives at the following conclusions: (1) That, asin the British 
d hair is comparatively common, and in Italy, 
Turkey, and Armênia, where it is seldom met with, so in France 
it is more commonly found in the middle of the country than 
elsewhere ; (2, that in those F wench departments in which the. 
blonde type predominates, red hair is twice or three times as 
frequent as in those inhabited by people with dark hair; (3) 
that, probably, red-haired people are allied exclusively to the 
blonde type,. of which they are a simple normal variety, with- 
out any anthropological signification, 
sequently reunited the cheveux blondes and the, cheveux roux 
under the name of cheveux clairs, 

Antropologia Generale,—l.ezioni su uomo secondo la teoria 
dell evoluzione dettate nelle R. Universita di Torino e di Genova 
dal Prof, Enrico Morselli. (Turin, 1884).—In the thirty-fourth 
part of this valuable work, Prof. Morselli treats of certain cascs 
of atavism, and instances several cases of hypertricosis, amongst 
others the Russian Mdrian Jeftichjew, who was known as the 
‘t humen dog,” and the celebrated julia Pastrana, the con- 
figuration of whose skull was so much like that of the Nean- 
derthal. Reference is also made to steatopygia and the 
‘t Hottentot apron.” The frehensile power sometimes met 
with in the human foot is discussed, and shown to be perfectly 
homologous with that of the hind hand of the ape. 
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SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Society, February 1.—‘‘Insect Sight and THe Dr 


fining Power of Composite Eyes,” By A. Mallock. | l 

The optical arrangement of the simple eyes of vertebråte®is 
well understood, but as regards the action of the composite eyes 
of insects and crustacea less certainty has hitherto prevailed. 

In the former class of eye a single lens, or its equivalent, 
forms an in.age on a concave retina, built up, as a-sort of 
tesselated pavement, of the sensitive terminations of the fibres 
of the optic nerve, and, if the lens? is perfect and -the pupil 
large enough, the definition is limited by the distance apart of 
the nerve-terminaticns, for, in order that two objects: may ap- 
pear as two to the eye, they must subtend at least such an angle 
that their images as formed by the le®s shall not fall on the 
same nerve-termination, 

‘ In the human eye the distance, between the sensitive poin® 
on the retina is such*that it subtends about a minute of arc at 
the optic centre of the lens, and in good eyes the optical part of 
the apparatus is sufficiently perfect to allow of this degree of 
definition being attained over a small part of the field of view. 

For reasons, however, which will be given presently, such 
wlefinition as this is not to be looked for in composite eyes. e 

The general plan on which all composite eyes are constructed 
is that of a convex retina having a separate sMall lens in front 
of each sensitive part, together with an arrangement of screens 
which allows only that light coming from the immediate neigh- 
bourhood of the axis of the lens to reach the nerve. 

The theory of ‘‘ mosaic vision” put forward by Johannes 
Miiller has been-opposed by some physiologists who appear to 
have considered that.each lens of a composite eye formed a 
complete image which was taken cognisance of by the nerves as 
in the verlebwate eye, and that the whole of these images were 
in some way added together and arranged by the brain. I here 
bring forward some optical reasons which sh8w that Miiller’s 
view is the true one. 

On the supposition, therefore, of ‘‘one lens, one impression,” 
the definition obtained by a composite eye will be measured by 
the total solid angle of view <- whole number of lenses in the 
eye. ` 

The simplest form of composite eye would be a spherical 
shell, 48, Fiz. I, perforated with radial hole, ¢,¢,¢, the 
diameter of these holes bejng small compared with the thickness 
of the shell. e 

If sensitive paper were placed in contact with the inner gur- 
face of the shell, it would be impressed with a picture of sur- 
rounding objects, for the light which reaches the bottom of any 
hole is limited to that making an angle less than }DEF with the 
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axis of the hole, “whicls angle is®f course aual to the diameter 
of the hole + half itsgength. jô 


It is interesting to see what proportions would have to be 
giten to an eye ofẹehis kind if the definition is to be as good as 
that of the human eye® . 

The limit of. definition in this case being 1 min.,*the holes 
would have to be 7000 diameters long (singe 1 ain. is nearly 

a ; 





a Fic. 1 
1/3500), and in @rder that diffraction may not interfere 
materially wRh the result, the diameter of the holes should not 
be less than 2000 wave-lengths of light, say ṣẹ in. Hence the 
thickness of the shell will be 7000 x yẹ in., or 23 ft. 

The radius of the sphere may be determined by the condition 
that, if the picture is to be continuous, the adjacent holes must 

just be ip contact at the internal surface of the shell, that is to 
mete e diameter of the hole, viz. 3% in., must subtend I min. 
at the internal radius of the shell, which makes this radius 
th@fetore 11 ft. 6‘in. . 
: Thus an eye of this construction and power of definition 
would consist of some part ofa spherical shell of 34 ft. 6 ins. 
external radius, and 23 ft. thick, perforated with radial holes 
z> in. in diameter, and -with their centres about 4 apart on 
the external surface. z l 

If still keeping 1 min. as the limit of definition, we substitute 
the arrangement actually found in composite eyes, and in place 
of the long tunnels in thick shell, we use short tunnels with 
a lens at the outer end of each tunnel, and a diaphragm at the 
inner end, pierced with à small central hele (Fig. 2), the pro- 





Fia.®2. 


portions of the eye will be determined in the first, place by the 
diameter of the lens which will just define 1 min., and secondly 
by making that déameter subtend r min. at the centre of the 
sphere. 

P Now the size of the image of a point formed by a lens (as seen 
from the optic centre of the lens) is inversely as the @iameter of 
the lens, and it takes a lens 4 ins. in diameter to define 1 second, 
.2.@.to separate points I” apart; hence the lens which will just 
define r min. is #5 or o'066in. in diameter. 

è 


t It may be shown that the hole should not be much smaller than the first 
Huyghens zone of a system for which, if A% = 7/R, R = the length of the 
hole, A and ~ being the wave-length of light and the radius of the zone respect- 
ively.g How mych less than » the diameter of the hole may be is, to some 
extent, a matter of judgment depending on the degree to which it is 
considered desirable to re@uce tl intensity of the diffracted light. 
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The radius at which 0'066 in. subtends 1 min. is abant rg ft. 

It is evident, therefore, that no composite eye of practiqable 
dimensions, acting as *upposed@ abgve, could be made to give 
definition even approaching that of the human eye. l 

If the diameter of the lenses is reduced, not only is the size® 

the sphere on which a given gumber of them would lie, 

reduced, but, since the definition of each lens decreases with the 
diameter, a less number of lenses will be required to give the 
maximum definition attainable under the changed circumstafices, 
Thus the radius of the sphere proper for the surface ofea com- 
posite eye decreases as the square of the definéng power of the 
separate lenses of @vhich it is composed, i 

Leea and B (Fig. 2) be two adjacent lenses, @and D the seri- 
sitive spots of the retina. Let 6 be the angle between the axes 
of A and B, and x the limit of 'efinition of the lens. Then, 
if y=0, the image of a distant upject in the axis of A will just 
all clear of the sensitive point D, but if x>6, both C and D 
will be illuminates! by light from the same object. . 

Supposing, however, x is less than;0, nothing will be ained 


in definition unless each lens has more than one sensitive point - 


to operate on. If- then, we find that in actual composite eyes x 
and @ are nearly equal, tha#’f$, that the difference in the direction 
in which the adjacent lenses point is nearly equal to the defining 
power of the lens itself, it becomes almost certain that each lens 
has onl¥ one sensitive point behind it. - ; 

The following table contains measures, recently made by me, 
of the diameters and angles between the axes of the lenses of 
various insect eyes, and although the measure. of*the angle of 
view was necessarily rather rough, the agreement of the results, 
in the larger number of cases, with the supposition above, made 
seems to me sufficiently remarkable. ° 

In estimating 8 there were two difficulties, one of which was 
that in many eyes the curvature of the surface was sharp at the 
margin and that the definition was probably bad there, and 
another that the line of sight of each lens was not always normal 
to the outer surface of the eye (Fig. 3). Generally I took the 
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Fig. 3. ¢ 


i . e. 
angle between the tangents to the surface at the ends of a 
measured chord, choosing the chord so that the surface outside 
it should have fairly uniform curvature. The length of the 
chord was usually about three-quarters, ora little more, of 
that of the eye. r i 
Taking the length of the chord as /, and 7 as radius of the 
sphere which best represents the surface of the eye, we have for 
the angle of view 0, 
sin 40 = //ar, - 


e 
and 8 = djr, where d is the diameter of the lens 


hence 0 = a/b, 2sin 49 0 9 


The other columns of the table explain themselves. 
è On the whole, I think it must be concluded that insects do 
not see well, at any rate as regards their power of definjng dis- 
tant objects, and their behaviour certainly favours this view ; 
but they have an advantagegover simple-eyed animals in the 
fact that there is hardly afiy practical [imit to the nearness of 
the objects they can examine. With the composite eye, indeed, 
the closer the object the better the sight, for the greater will*be 
the number of lenses employed to produce the «impresion ; 
whereas in the simple eye the focal length of the lens limits the 
distance at which a distinct view can be obtained. 

The best of the eyes mentioned in the table wouie give a pic- 
ture about as good as if executed in ragher toarse wool-work 
and viewed at a distance of a foot; and, fithough a distang 
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laridscape- cpuld ‘only be indifferently represented on ‘such a 
‘coatse-prained structuregit‘would do- very’ well.for ‘things near 
‘erough to occupy a considgralfe part of the field of view. 
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Diptera— -e 
it. ‘Fly like.a bee, 
weristalts 0°60 | o'r0o8 | =O0:0012 56 55 
2, Fly likea wasp, . 
Sericomyia ...| 07o | 0'12 ,0"0016 48 7I 
:3.. Blow-fly, Zu- 
cilla 0°34 | 0°07 o0018 84 35 
‘4. Mery small ‘o 
flies, species 
tot identified! :o:20 | 01026! 0'0076 126 87 
5, Ditto 0'13 | 0:021 0'0005 105% 113 
tIymenopteta— 
6, ‘Hornet ... 1O | O°K52| O°OOr4 53 48 
7. Wasp ... «| 0'7 | 0'088) O'COI 84 60 
8. Bee  ... ...| 0°6 |o'ioo] 0700072 50 90 
‘9. Chrysis, scarlet 
and blue 0.4 |0°045; O700094 | ‘IOS 70 
Lefiidoptera— 
10. Small cabbage 
white ... | 0°38 |o'o59| 0'00072 86 | -90 
11. Red admiral...| 1°09 |o'o7z2z| 000095 76 69 
12. Small copper | 0°5 | o'050] o0'o0071 100 93 
13. Yellow under 
wing *... 0°75 @0°064; 0°00092 70 72 
14. Noctua ... 0'7 | 0°060; o’00090 70 74. 
Dragon-flies— 
15. Large dragon- 
fly, .déschna ad 
Eyanea ... 3°5 |0'282 | Large lenses 
i 0'0023 
Small lenses 
16, Libelluba sirio- .{ o'0016 48 4I 
lakı -| 2'5 |o'rgI | Large lenses 
i 0'0027 
Smalllenses 
ooor5 | 50 | 45 
} 
——: —— 
17. Green grass- | 
‘hopper... I'k | 0°57} o'OOlI 80 60 
18, Tipula ... I'O }0'027| 0°00095 200 |70 
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Linnean Society, February 15.— Prof. Stewart, President, 
in the chair.—Dr. Maxwell Masters exhibited a remarkably 
good specithen of Peziza tuberosa on root of Anemone. It is 
only comparatively recently that the hard lumps (sclerotia) in 
the soil of anemone beds have been definitely associated with 
the fruvt of this Peziza ; at one time the sclerotia were regarded 
as diseased masses of the root-stock. Dr. Masters also exhi- 
bited some root-galls on plum eaysed by Cynips (Biorhiza) 
terminalis Mr. Cameron, in his monoggph on the Cyzipide, 
‘pyblished by the Royal Society, has noticed galls formed by 
this gnsect‘n the beech, pinegand vine, put not on the plum. — 
Mr. Digby“Nicholl exhibited a singular variety of the partridge 
{Perdix cinerea), whicle had been shot by Mr. A. Waugh, near 
Creswell, Northumbfrland, in Septembere1893. In colour it 
resembled fie ref grouse, having the breast and flanks suffused 
with large* patches ®f dark reddish-brown, and the dorsal 
plumage very much ‘darker than usual. 
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‘granophyre ran along tle side of the agglomerate. 


Mr. Harting pointed — 
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e n ös pa 
out'that this variety was/descrfbed. and fgured by the- late John 
Hanceck in his “ Catalogue of the:Birdgof Northumberland,” 


-where it had been met with more than twenty years ago, and in 


which county ‘he"himsélf fad also procured a specimen at Ctr- 
bridge-op-Tyne, which was preserved” in the collection of 
varieties formed -by ‘the ‘late Mr, F. Bond.—Mr. Norman 
Douglass ‘exbibited a’ black variety of the water-vole, Arvicola 
amphibius, captured at Banchory, Kineardineshire ; remarking 
that this variety, which was at one time considered to be 
restricted to Scotland, had gb@@n met with in several English 
counties (Zoologist, 1892, pp. 281-293) and was well established 
in the fen country of Norfolk and Cambridgeshire.— Mr. 
George Brebner read a pape® on the origin of the filamentous 
thallus of Dumontia filifogmis, in which, by the aid of the oxy- 


+: 


hydrogen lantern, he demonstrated (1) that D. filiformifhas a” ` 


creeping basal thallus by which it adheres to the substratum ; 
(2) that the creeping thallus is perennial, and when epiphytic is’ 


attached to its host by plugs of tissue which cause marked dis- | 


integration of the cells of the host; {3) that the ordinary fili- 
form thallus owes its origin to the intercalary transverse septa- 
tion of the articulations of certain branches of the creeping 
thallus. The group of active filaments may be endogenous or 
exogenous, and thé order in which the rows of cells became 
speci@lised is generally centrifugal’; (4) these specialised out- 
growths emerge from the creeping thallus—remaining attached 
to it by the basal portion—and by the subsequent growth and. 
division of the’ constituent filaments give rise to the annual well 
known D. filiformis thallus. The paper, which was listened 
to with great interest, was criticised by Dr. D. H. Scott, Mr. 
George Murray, and others.—On behalf of Nir. D. J. Scourfield, 
a paper was communicated ‘by Prof. Miall, on ®@ntomostraca 
and the surface-film of water, Briefly summarised, the principal 
views advanced in this paperwere the following : (1) To many 
Entomostraca the surface film of water is a very dangerous ele- 
ment in theirenvironment ; to ‘this category belong large num- 
bers of the Cladocera and Ostracoda; (2) to some other Ento- 
mostraca, conversely, the surface film affords peculiar advantages 
This class includes, so far as yet known, only a few specially 
modified Cladocera and Ostracoda, and some Copepods, witch 
do not, however, present any apparent structural modifications ; 
(3) in all cases (except where some Copepods possibly make use 
of the properties of the surface-film to attach themselves to 
aquatic plants above the general water-level) the relation ‘to the 
surface-ilm, whether beneficial or pe reverse, depends funda- 
mentally upon the same physical principles, namely, the 
upward pull of the surface:film when forming a capillary 
depression, and the possession by the animals of water- 
repellent shells, ridges, scales, or setæ, capable of penetrating 
the surface-film, andeproducing capillaty depressions, 


Geological Society, Feb. 21. — Dr, H. Woodward, F.R. è: l 
President, in the chair.—The fellowing communications were 


| read :—On the relations of the basic and acid rocks of the Tertiary. 


volcanic series of the Inner Hebrides, by Sir Archibald Geikie, 
F.R.S. After an introductory sketch of his connection with 
the investigation of the Tertiary volcanic rocks of Britain, the 
author proceeded to describe the structure of the ground at 
the head of Glen Sligachan, Skye, which had recently been 
cited by Prof. Judd as affording inclusions of ‘Tertiary granite in 
the gabbro, and as thus demonstrating that ‘the latter was the 
younger rock. He first showed that the gabbro, instead of 
being one eruptive mass, consisted of numerous thin beds and 
sills of different varieties of gabbro, some of which were in- 
jected into the others. These various sheets, often admirably 
banded, were seen to be trunc&ted by the line of junctidn with 
the great granophyre-tract of Glen Sligachan. A large mass of 
coarse agglomerate was likewise cut off along the same line, 
These strucfures were entirely opposed to the idea of the 
gabbro being an eruptive mass which had brgken through the 
granophyre. They could only be accounted for, either by a 
fault which had brought the two rocks together, or by the acid 
rock havimg disrupted the basic. But there was ample evidence 
that no fault occurred at the boundary-line. The granophyre 
became fine-grained, felsitic, and spherulitic along its margin, 
where it abutted against the complex mass of basic rocks, 
These structures continued altogether independegt of the vary- 
ing distribution of the gabbros, and were seen even where the 
Similar 
structures were of common occurrence along*the margins of 
the granophyre-bosses and sills of the Inner Hebrides, being 
found not only next the gabbro, hat next the Jurassic sand- 
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to have been bred, with several similgr specimens from larvæ. 
marked with rows of œd spots#on both sides.—Mr..R. South 
exhibited a variety of Argynnis aglaia, approaching the:form, 
known as var, charlotta, and a variety of Fuchelia Jacobe, ive 
hich the crimson costal streak way continued along: the: outer, 


° 
stones and shales. Tey were familiar phenomena of gontact 
in all parts of the world, and were sufficient: of: themselves to: 
sH®w that the granophyre of Skye®must be later than the 
gabbro,: The author @hen described three conspicuous dykes, 
from 8 feet to 10 feet broad, which could be seen proceetling from 


_gabbros. 


the main body of granophyre and cutting ‘acrosy the banded. 
One of these was traceable for.m%re than 800 feet 
in a nearly straight line. The material composing these dykes 
was identical with that constituténg the marginal portion of the 
granophyre-mass. It presented the most exquisite flow-struc- 
ture, with abundant rows of sphernlites. The'author exhibited 
a photograph of one of the dykes*ascending vertically through 
the gabbros. Numerous dykes and veins of the same material, 


. aot vBibly connected with the main granophyre-mass, traversed 


the gabbros of the ridge of, which Druim an Eidhne formed a 
part. Some of these were described, and it was shown that 
the- flow-structure followed the irregularities of the gabbro- 
walls and swept round enclosed blocks of altered gabbro, The 
“inclusions ” described By Prof. Judd were portions of these 
dykes and veins... There was not,,so far as the author could 
discover, a single granite- block enclosed in the gabbro anywhere 
to be seen at this locality. He therefore clf&med not only that 
his original description of the relations of the rocks was per- 
fectly correct, but that, the evidence brought forward to-con- 
tradict it by Prof. Judd furnished the most crushing testimony 
in its favour. The President sai ® that Sir Aréhibild. Geikie 
had made out his case so clearly that no one, it might be sup- 
posed, could for a moment doubt that the interpretation which 
he had given was tly: correct and ‘the only one; nevertheless, 
he had redsen to believe that Prof. Judd had, with careful 
study, arrived at quite a different view of these same rocks. 
Prof, Judd criticised the paper at some length, and the author 


replied to his remarks.—Note on the genus Natiadites, as occur- 


ring in the coal furmation of Nova Scotia., by Sir J. William 
Dawson, K.C.M.G., F.R.S. Withan appendix by Dr, Wheel- 

. Thespecimens referred to occur most abundantly in 
calcareo-bituminous shales along the coast at the South Joggins, 


-anè Were described by the author in ‘‘ Acatian Geology,” 


in 1860. A collection of them has been submitted to Dr. Wheel- 
ton Hind. In Quart. Fourn. Geol. Soc. vol, xix. Mr. Salter 
referred the shells described as Muzadttes to his new genera 
Anthrscoplera and Anthracomya, ` Id torrespondence with Mr. 
Salter, the author held that the shells were probably fresh- 
water, and objected to the hame Az/hracomya as expressing an 
incorrect view of the affinity of the shells; he .also stated 
several reasons in support of his opinions, The author con- 
tinued to use the name Naiadites, but did not object to the 
division of the species info two genera, fonpne of which Salter’s 
name Anthracoptera should be retained. Additional reasons 
were given for the freshwater gyigin of these shells, Dr. Wheel- 
ton llind ‘believed that the ‘‘ genus” Vaia@i/es contained three 
distinct genera, for one of which the name must be retained. 
He proposed to retain the name for the forms called Axthra- 
comya, .affirming.as this. word does an altogether wrong affinity 
for the genus. (The name Maiadites was proposed in 1860; 


‘Anthracomya in 1861.) Dr. Hind was not able to state that 


any of the species submitted to him by Sir J. W. Dawson 
were the same as British forms. The shell originally described 
as Waiadites carbonaria was, he has no doub’, an Axnthracop- 
tera, He gave notes on N, arenaria, N. angulata, and N. levis. 
A discussion followed, in which Prof. J. F. Blake, Dr. W. T. 
Blanford, Dr. T. W. Gregory, the President, Prof. T. McKenny 
Hughes, and Mr. Marr took parte 

Entom logical Society, February 28.—Colonel Charics 
Swinhoe, Vice-President, in the chair.—Prof. August Forel, 
M. D., of the University. of Ziirich,.was elected an Honorary 
Fellow of the Society, to fill the vacancy caused by the death of 
Prof. H. A. U8gen, M.D.—Mr. G. C. Champion called 
attention to a supposed new Longicorn beele, described 
an! figured by Herr A. F. Nonfried, of Rakonitz, Bohemia, 
under the name of Callipogon friedlinderi, in the: Berl, Ent, 
Zeitschr., 1892. He said that the supposed characters of the 
insect were due to the fact that the head had been gummed on 
upside down! He a'so exhibited an extensive collection of 
Coleoptera. and Hemiptera- Heteroptera made by himeelé in the 
island of Corsica in May and June lgst.—The Rev. Theodore 
Wood exhibitedea variety of Saturnia carpini, with semi-trans- 
parept wingsga larze proportion of the scales being apparently 
absent, bred with several egyamples of the type-form at Baldock, 
Herts ; also a pale variety of Smerinthus populi, which was said 
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margin almost to thainner margin, taken at Ringwood, Hants, 


tn 1893; a variety of Argynnis euphrosyne, taken in Epping 
Forest in 1893 ; and a series of black and other forms of Phz- 


galia pedaria, bred during the present year froma black®female 
captured last spring.—Mr. H. Goss exhibited§ for Mr. C. B. 
Taylor, of Jamaica, a beautifully coloured drawing of the larva 
of Papilio homerus.~—Mr. F. W, Frohawk exibited drawings 
howing the complete life-history of Argynnis azlaia and A. 
agippe, every stage being figured ; also enlarged drawings of the 
segments of the larvae in their first-and last stages, showing the 
remarkable difference in structure.—Mr. G. C. Champion‘read 
a paper entitled ‘Oa the Zenebvionide collected in Australia 
and Tasmania by Mr. J. J. Walker, R.N., during the vofage of 
H.M.S. Penguin, with descriptions of new genera and species.” 
Mr. J. J. Walker and Colonel Swinhoe made some remarks on 
the paper.—Mr. Ghampæff also read a paper entitled -*' An 
Entomological Excursion: to Corsica,” in which he described an 
expedition to the mountains of that island in June, 1893, 
in comPany with Mr. Standen, Colonel Yerbury, R.A., Mr. 


Lemann, Mr, Raine, and others. -Mr. Osbert Salvin, F.R.S.,. 


Colonel Yerbury, and Colonel Swinhoe took part in the dis- 
cussion which ensued.—Mr. Edward Saunders comfhunicated a 
paper entitled ‘‘ A List of Hemiptera-Heteroptera collected by 
Mr. Champion in Corsica, wit: a description of one: new 
species.”—Mr. W. F. Kirby read a paper entitled ‘Noes on 


Dorydium westwood, Buchanan-White, with observations cn 


the use of the name Dorydium.”—~-Mr. Charles B. Taylor com: 


municated a paper entitled ‘‘ Description of the larva and pupa. 


of Papilio homerus, Fab.” 


Zoological Society, March 6.—Dr, A. Güather, F.R9S., 
Vice-President, in the chair.—The Secretary read a report on 
the additions that had been mide to the Society's menagerie: 
during the month of February 1834.—-Mr. W. Bateson ex- 
hibited and made remarks on a series of pilchardy, the scales of 
which presented some remarkable variations. Mr. Bateson alto. 
gave an account of an abnormally coloured brill.*Dr. J. W. 
Gregory gave an account of the factors that appear to have in- 
fluenced zoolozical distribution in East Africa, and made some: 
suggestions as to how the present. anomalies of animal life in. 
that part of the continent might be accounted for. Dr.'Gregory 
also exhibited and made remtrks on a series of lantern*slides 
illustrative of his recent journey to M@unt Kenya.—A communi-. 
cation was read from Prof. F, Jeffrey Bell, containing an 
account of examples of ‘three species of riv@r-craWof the genus 
Thelphusa from different districts of East Africa.—Mr. W., H. 


Adams read some notes on the habits of the flying.squirrels of 


the Gold Coast belonging to the genus Avomalurus.—Yr. W 
Bateson gave an account of two, cases of colour-variation’ in. 
flat-fishes, illustrative of the principles of symmetry.—A com- 
munication from Prof. P. R. Uhler, of Vienna, contained an 
account’ of the Hemiptera Heteroptera of Grenada, West 
Indies, based on specimens sien fe to his examination by 
the committee for the exploration of the West Indies.—A com- 
munication was read from Mr. W. Schaus, containing descrip- 
tions of a large number of new species of moths from Tropical 
‘America, Š 
i iR PARIS. | 

Academy of Sciences, March 5.--M, Le vy in the chair. 
—Account of thescientific career of Admiral Moucheg, by. Q. 
Callandreau.---On Laplace’s series, by M. H. Poincaré. —Pre- 


-pera'ion of a crystallised calcium carbide: by means of the 


electric furnace ; properties of this new body, by M., Henri 
Moi- san. Pure lime is reduced by*sugar charcoal in the electric’ 
furnace, CaO +3C=CaC,+Q0O. The carbide forms a black 
crystalline mass, of sp. gr. 8'22. It reqcts rapidly with water, 
producing, pure acetyfene. The properties of this carbide are 
given in great detail by the author.—Determinagon of the 
specific gravity of mélted magrfesia, by M. Hensi Moi§san. 
With a specimen of melted oxide of akout 50 grams weight, a 
sp. gr. 3°654 has been reached, — Actingmetric. observations 
made at .Montpellie? Observatory in 1893, by MesCrova. A 
comparison of the average heat intensity with that at corre- 
sponding periods for*the average of the preceding ten years is, 
given, which shows clearly the great inerea in the amount o 
e ® 
= o ®@ 


‘tion does not exceed some ten-thousandths. 
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solareheat redthing the cagh’s surface during the months May- 
November.—Geodetical and,ast@onomica® survey work in Mada- 
Qascar, by Father E€, Colin.—On the abelian integrals which 
ean be expressed hy logarithms, by M. E. Goursat.—On the 
aws of the errors of situagon of a point, by M. Mauric 
d’Qcagne.-—On the distribution of.deformagions in metals sub- 
jected to stresses, by M. L. Hartmann. Several cases are con- 
sidered, and the selective chemical action of acids on'the lines 
of deformation of metals under the action of applied forces 
is noticed.—On* the absorption of energy by an elastic 
thread, by M. Lucien de la Rive.—Prodmction of sound 
in a microphoge, under the action of an intermxtent 
thermal radiation, by M. Eugène Semmola.—Experimental 
study on the expenditure of energy corresponding to thg 
chemical action of light, by M. Georges Lemoine. The 
results show that in the case of the exothermic mixture of ferric 
chloride and normal oxalic acid, the ratio between the absorp- 
tion cdtresponding to the molecular work and the total absorp- 
Light seems to 
act only as an exciting agent in this reaction.—On exact 
atomic weights, determined with sif¥er as secondary- standard 
substance, by M. G. Hinrichs, An abstract of.a discussion of 
some of the results of J. P. Cooke, Dumas, Stas, and others, 
wherein the author concludes that he has shown rea€on for 
regarding the following atomic weights: CI 35°5, Br 80, I 127, 
and S 32, as correct if silver be taken as 108.—On alloys of 
iron and nickel, by M. F. Osmond. The initial temperature 
of the alloy and its speed of cooling have the same effect on 
its properties as in the case of irons containing the same carbon 
percengage, and are not of such importance as in. the cases of 
hard steels and alloys of iron with tungsten and chromium.— 
Action of bromine on paraxylene, by M. J. Allain Le Canu.— 
On cinchonifine, by MM, E. Jungfleisch and E. Léger.—On 
the isomerism of the nitrobenzoic acids, by M. Oechsner ‘de 
Conanck. A study of the solubilities of these compounds -in 
dilute acetic acid, dilute hydrochloric acid, acetone, methyl 
alcoho), and 92 percent. ethyl alcohol. Great similarity is shown 
between the ortho and meta acids as regards solubility, whereas 
the solubility of the para acid is much less.—On dibromogalla- 
nilide and its tHacetyl derivative, by M. P, Cazeneuve.—Re- 
searches on she anatomy ang development of the male genital 
armature of lepidoptera, by M. Peytoureau.-—On the nervous 
system of Dreissensia polymorpha, by M. Toureng.—On certain 
active principles in the Papayacee, by M. Léon Guignard. The 
author shows thatjust as in the case of families nearly related 
to the @ruciferæ botanically, so here in a widely differing family 
the character and localisagion of certain distinctive chemical 
principles resembles that obtaining in the Cruciferce.—The 
sexual reprodugtion of Mucorini, by MM. P. A. Dangeard and 
Maurice Léger.—-Symbiosis of Heterodera radicicola with 
vlants cultivated in the Sahara, by MM. Paul Vuillemin and 
Emile Legrain.—On some minerals of New Caledonia, by 
M. A. Lacroix.’ 
` AMSTERDAM, h 

Royal Academy ọf Sciences, February 24.—Prof. van 
de Sande Bakhuyzen in the chair.—Mr. Pekelharing commented 
upon a communication of Dr, Grijns, of Batavia, on the deter- 
mination .of the. volume of ‘blood corpuscles. In connection 
with Eykman’s researches on the question whether the sojou:n 
in tropical regions causes an alteration of the blood in Euro- 
peans, Dr, Grijns has developed a new method of determihing 
the volume in question, and has also determined the influence 
upon it of different substances in watery solution. Defibrinated 
blood was subjected to a whirling motion in small calibrated 
tubes; “the eheight of the layer of cruor was measured, 
the serum removed, the. cruor mixed with the solution 
in question, and again whirled. The solution in which 
the height of the cruor was the same as in the serum, 
was isotonic. The concefitration of the solutions of 
salt, cane-sugar, milk-sugar, oxajate of sodium, potassium 
chloride, asparagin, that leave una®ered the volume of the 
cruor, were really found to be in isotomic relation. Other 
sulfstances-» urea, ammoniurp-chloride, ammonium-nitrate, 
glycefine, atcohol-—-are in no concentfation isotonic with 
the blood corpuscles. „Potassium bichromate and corrosive 
sublimate affect theeblood corpuscles considerably in each 


. concentration® On these preliminary results the author has 


founded a new meéthod,for the determination of the volume of 
the blood corpuscles.—Prof, Bakhuyzen read a paper on the 
variation of latitude. 
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observagions, made during the last thirtfve years at Green- 
wich, Washington, Pulkowa, Leyden, Berlin, Potsdam, Stras- 
burg, and Prague, that a®variation in a period of about 4% 
days, as determined by Mr. Chandler, w& manifest ; that there 
was no evidence of a change in the length of the period, and 
that its most jrobable value was found to. be 430°7 days, while 
the resulting valđe for the coefficiert was 0o”:168,—Prof. 
Bakhuyzen‘also showed that the tidal obsgrvations, made at the 
Datch station of Helder in t@e years 1855-92, indicated a 
marked variation of the sea-level in the same period with a c»- 
efficient of about 8 millimetres. Adopting the theory of Prof. 
Newcomb, based on the hypothesis that the earth is not abso- 
lutely rigid, the two resultgare in accordance with one another, 
and they seem to prove that the rigidity of the earth muft bee® 
about 1'5 times as great as that of steel. ° 
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Booxs.—Ostwu ald’s Klass ker der Exakten Wissenschaften, No. 44, 48-51 
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Prof. Boulger (Bliss).—@he History of Human Marriage: E, Westermarck 
2nd edition (Macmillan) —Scottish Land-Names: Sir H. Maxwell (Black- 
wood).—®Aphorisms from the Writings of Herbert Spencer (Chapman and 
Hall}.—Principia Nova Astronomica: Dr. H. Pratt (Williams and Nor- 
gate).—Surveying and Surveying Instruments: G. A. T. Middleton 
(Whittaker).—Grindziige einer Eetwickelungsgeschichte der Pfllanzenwalt 
Mitteleuropas: Dr. A. Schulz (Jena, Fischer).—Elementary Metal Work: 
C. G. Leland (Whittaker).— Smithsonian Institution Annual Repoêt to July 
1891 (Washington). 

PAMPHLETS.—-Report on the Coal-Measures of Blgint Mountain: A. M. 
Gibson (Montgomery, Alabama).—The Problem of Man Flight: J. Means 
(Bostrn).—The Average Elevation of the United States! H. Gannett 
(Washington).—On the Astigmatism of Rowland’s Concave Gratings: Dr. 
Sirks (Amsterdam, J. Miller).—Di Alcune Esperienze di Radiofonia: E. 
Semmola (Napoli). 


SERIALS.—Seismological Journal of Japan, Vol, 2, 1893 (Yokohama), — 
Annaes de Sciencias Naturaes, No. 1 (Porto).—Medical Magazine, March 
(Southwood).—Tllustrated Archeologist, March (C. J. Clark). a- 
tiona’es Archiv für Ethnographie, Band vil. Heft r (Leiden, Brili).— > 
thropologie, tome v. No. 1 (Paris, Masson).— Himmel und Erde, March 
(Berlin, Paetel).--American Journal of Science, March (New Haven 
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mer i March (New York).—Psychological Review, No.’ 2 (Mac- 
milan). 
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THEORY OF FUNCTIONS. 


A Treatise on the Theory Of? Functions. By James 
Harkness, M.A., Associate Professor of Mathematics, 
Bryn Mawr College, Pa., and*Frank Morley, M.A., Pro- 

e, fesspr of Pure Mathematics in {laverford College, Pa. 
(London and New York: Macmillan’and Co., 1893.) 


F evidence were wanted of the recent progress of the 
study of pure mathematics on English and American 

soil, none better could be furnished than the appearance 
on the two sides of the Atlantic, within a short interval, 
of two important works on the theoryef functions of a 
complex variable. But a few years ago this great 
modern branch of mathematics was so little known to 
English-speaking mathematicians that scarcely a trace 
of its influence could be traced in their writings, and the 
majority of our text-books were disfigured by incomplete- 
ness, and not seld@m by positive error arising from ignor- 
ance of its principles. Now the English reader has at his 
disposal two extensive works dealing with the funda- 
mental principles of the theory from all the more 
important points of view; and also a very useful aid in 
s valuable translation of Harnack’s “ Elements 

of the Differential and Integral Calculus.” Probably 
noting could serve better as an exorcist of the spirit of 
formalism which has oppressed the English school of 
mathematicians so heavily, in spite of all the great 
things ‘that its leaders have done for the science, than the 
study of the theory of functions. In no other mathe- 
matical discipline is the fundamental unity of logic kept 
so constantly before the student ; nowhere else in mathe- 
matics is it soclearly made evident that the manifold 
array of symbols is the clothing, 2nd not the soul 
ofemathematical thought ; and nowhere else can we 
perceive so fully that progress is tò be looked for 
ə mainly in strengthening our hold upon elementary con- 
ceptions, in continual refinement of definition and con- 
tinual increase of stringency in inference, together with 
the mecessary complement of this, viz. a continual 
widening of our power of imagining logical possibilities. 
A single illustration of these general remarks may be 
cited here, viz. the important part now played in mathe- 
matics by the classification of the possible singularities 
of a fynction. Although as yet this classification has 
hardly proceeded beyond the first stage of distinguish- 
ing between what Weierstrass has called essential and 
non-essential singularities, yet the exceeding fruitfulness 
of the idea is very manifest in every part, not only of the 
theory itself, but of its applications. In this connection 
we may remark that anyone who is sceptical as to the 
value of function-theory, should compare the treatment 
of the theory of elliptic functions as given in chapter 
ii. of the tregtise now before us, with the older method 
of dealing with the same subject. He will there firfd the 
theorems which used to be for ‘many of us a mere 
savagery of yiotous mathematical formule, sitting now 
1[t is in this particular that ie peculiar originality of Cauchy, Riemann, 


and Weierstrass, the three great leaders in the theory of functions, has been 
SO conspicuous. i 
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clothed in their rigM@t mind$—the cultured dependeats 
of a few leading ideas. . 

Our first impulse, after dippjng here and ‘there into | 
the work of Messrs. Harkness and Morley, and recog- 
nising its substantial character, was to regret that so 
much learning and ability had been wasted in @ field 
already covered by the admirable treatise*of Forsyth. A 
more careful *refding convinced us that this feeling was 
a mistake. The subject is wide enough to allow of two 
independent treatises ; and the two works are indepen- 
dent so far as two mathematical works, each partly 
historical, dealing with the same subject, can be. Like 
Forsyth, Harkness and Morley are full of valuablesefer- 
ences, not only to the great writers and the great memoirs 
on the subject, but also to the minor writers and to 
memoirs dealing with points of detail. So much is this 
the case, that we dofibt whether in the matter of history 
and ref€rences the continental student has anything to 
equal, and certainly he has nothing to surpass, what the 
English student now possesses in Forsyth combined 
with Harkness and Morley. 

The more recent work does not, itis true, rival Forsyth 
in style and width of view. It is constructed “more 
nearly on the model of a continental treatise, not reach- 
ing the airy elegance of a French work, but happily 
avoiding the intolerable prolixity and dulness of too 
many continental books, where a parade of generality 
not unfrequently engenders obscurity, or covers a poverty 
of fruitful ideas. It is inseparable from the nature of the 
subject that the unskilled reader should gt timesefind 
passages that seem obscure. In such cases he will find 
it of great advantage to turn from Forsyth to Harkness 
and Morley, or from Harkness and Morley to Forsyth. 
The greater detail in some of the demonstrations in 
certain parts of the subject which characterises the 
treatise before us will often be a kelp to the reader who 
has run aground in Forsyth. A mere remark which 
constitutes a full demonstration to a mind properly pre- 
pared or naturally sufficiently nimble to receive it, often 
proves an enigma to another mind not so wed “ dis- 
posed,” or, what is worse, is taken after the manner of 
the patient who, instead of taking his doctor’s medicine, 
swallowed the prescription. If we might advise the 
beginner, we should say, first, read Forsyth rapidly, 
possibly superficially with judicious omission, in order to 
get a good idea of the nature and aims of the theory ; 
then “proceed to work carefully through Harkness and 
Morley: and, fnally, again read Forsyth carefully; so 
that the last impressions should be of the “ poetry of 
the subject.” | ae °’ 

Chapter i. of Harkness and Morley’s work is a very 
el@gant and valuable geometric introduction to the sub- 
ject, containing, besides the uswal matter, a number of 
excellent graphical illustrations of the theory of invariants 
by means of Argagd’s diagram. Ghapter ii. gives an 
account of the more recent refinements in the,theory of 
functions of a real vatiable, in®so far as suchere netes- 
sary for the purpose in hand. In chapter iii. the theory 
of infinite series iselealt with in sufficiént detajl, and the 
reader is thus rapidly introduced to Weietstrass’s-theory 
of the analytic function, its continuation, its singulare 
points and lacunary spaces. Chapter if. dgals specially 
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` singular points, its cycles, &c. 


*Chapter v., on integration, introduces the fundamental 
*theorems of Cauchy, wtth their “applications to tle 


establishment of the theorems of Weierstrass and Mittag® 
Leffler “regarding the general expressions for functions 
with assigned gingularities. In chapters vi. and ix. we 
have the substance of Riemann’s theorye bath direct and 
inverse, Thegaccount of the inverse theory consists 
largely of an exposition of Schwarz’s solution of Dirichlet’s 
problem, on which depends the proof of the existence bf 
“ functions of position” on a given Riemannian surface. 
The applications. of the theory are amply illustrated in 
chapter vii., which contains an admirable sketch, already 
alluded to, of the Weierstrassian theory of doubly periodic 
functions ; and in chapters viii®“wnd x. on double theta- 
functions and Abelian integrals. z 

From this enumeration our mathematical readers 
will see that Messrs. Harkness and Morley have provided 
for them an ample and varied bill of fare; and we have 
no'hesitation in saying that the feast is worthy of the 
bill. We would merely express, in conclusion, our desire 
to seg this pair of authors soon abroad again in another 
of the many fields that still await the conscientious writer 
of English mathematical text-books. G. CH. 


THE CONSTRUCTION OF DRUM ARMA TURES, 
AND COMMUTATORS. 

Drum Armatures and Commutators. By F. M. Wey- 
mouth. (London: The ÆZectrician Printing and Pub- 
lishing Co., 18903.) e i 
N the preface to this book we are told that it is in- 


tended as “a useful guide or introduction to those - 


who may ultifiately wish to proceed with the mathe- 
matical treatment of the subjects,” and further, that “the 
beginner will read these pages during the early period 
of his trairfing, While he is studying his mathematics, 
and so may combine the two together at a later and more 
advanced stage.” To such this work can be recommended, 
for the author has collected a good deal of information, 
which is well illustrated by woodcuts, showing how 
different makers have built up their armatures and com- 
mutators, thus giving the student a variety of experience 
in this direction. 

In the first three chapters the drum armature is dis- 
cussed from a general point of view. It is contyasted 


with that of Gramme, and the generation gf electromotive | 
The distinctive difference between 


force explained. 
“ elegtromotive force ” and “ potential difference” might 
have been at this stage (p. 9) pointed out with greater 
clearness. For instance, in a direct current dynamo when 


' working on open circuit the “ electromotive force ” of the 


machine and the “potential difference ” at the brushes 
are the same in magnitude ffmo current flows through 
the armature. But when giving cufrent to the external 
cirquit bélween the brushes, a difference at once steps in, 
the “electromotive force” being 
* potential difference” by an amount represented by the 
current irffo the ohmic resistance of the armature. 

In chapter iii. fhe winding of ammatures for heavy 
currents is discussed generally,; then follow some notes 
on balancing@®armatures properly. 
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Witte regard to an effect of curren@ in the armature, it 
is stated on p. 30 that when “the field is bored cen- 
centric with the axis of the armatufe, Foucault currents 
arise principally, if not entirely, when the bars pass under 
the alkao home of the Pole pieces, where the induction 
lines are particularly dense. By ‘trailing’ hornis meant 
the last horn of a polesp&ce which the bars leave or 
recede from as they revolve.” This statement is not 
sufficient. Take the casesof a shunt-wound motor (of the 
ordinary type) when logded and working with a negative 
lead. Here it iseat the “trailing” horn that the indue”? 
tion per unit area of the polar-surface is /ess dense than 
at any other part of the surface! It should also be 


‘impressed upon the beginner that, it is the ‘ loading ” of 


generator or motor which brings about this disturbance. 

Six chapters (iv.-ix.) on the details of drum arra- 
tures for heavy %urrents, specially with reference to the 
end-fonnections, follow. These have -been carefully 
compiled, and it must be said that they give a good 
insight into the constructfon of drum armatures. In the 
first of this series of chapters the preventionsof Fou- 
cault currents is dealt with. With regard to making the 
air-space longer near the horns in-order tg remove the 
cause of Foucault currents, a word could be added. In 
what is generally termed the “inverted horse-shoe” 
type of machine, so largely used at the present time, the 
pull‘upon the armature due to magnetism is in an upward 
direction, and with concentric fields outbalafeee™ ecm, 
weight of the armature, thus causing a considerable 
pressure on the upper brasses of the bearings. en 
such a dynamo is direct-coupled to a steam-engine which 
works with a constant downward thrust, serious stresses 
are brought into play by these opposite forces a€ting at 
different points on the shaft. $n such cases the widén- 
ing of the air spaces near the two top ‘horn pieces is 
usually resorted to, to relieve the pull on armature due to 
magnetism. r 

After describing thè Edison “plate” end connection 
in detail, we come, in chapter vi., to the “evolute” emd 
connection, which is described firstly in connection with 
bars cranked radially towards the shaft. Then follows a 
description of “evolutes,” in which the cranked bar is 
dispensed with entirely. . With regard to this latter, it is 
unfortunate that the author has not given details of the 
“ Siemens” bar armature, which woulal have added to 
the value of the work. He of course recognises Vone 
Hefner Alteneck eas the inventor of evolute end- 
connections. 

Eickemeyer’s evolute evire-winding, Kapp’s e helical 
end-connection, and Swinburne’s chord-winding are 
described,in great detail, Chapter ix. treats of the 
Parson’s helical outside end-winding, which is specially 
interesting on account of the enormous? speed at which 
these armatures ‘rotate. A description of Fritsche’s 
winding*is also given. 

The subject of commutators claims chapters x.—xill, 
In the introductory chapter (x.) “‘end play” in the 
bearings is mentioned’as tending to more even wear of 
the surface of commutators. In this connection the 
author does not mention the “ Halpin” gear, which has 
been ‘introduced for the purpose of automatécally moving 
the brushes longitudinally backward and forward on the 

“1 See Proceedings e aa Reyal Society, y vol. li, p. 49- 
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commutator to prodgice even wear; although withggauze 
bryshes this would seem an unnecessary refinement—the 
wear of the commutator surface being in this case so 
small and even. With regard to “end play” @ further 
word should be added. In the case of stgamedynamos, a 
fly-wheel is often placed between the dynamo and engine 
to steady the running. Ir such cases the fly-wheel 
becomes magnetised, and as a consequence the armature 
is pulled away from the enging, thus bringing into play 

- a considerable pressure on the bearings. This is usually 

*semeflied by placing the armature core slightly out of 
symmetry (longitudinally) with regard to the magnet 
limbs. 

The subject of insulation material for commutators is 
discussed—this being a point of great importance in 
armature building. Useful data under this head have 
been collected and tabulated. ® 

Chapters xii. and xiii., on the comstruction of commu- 
tators and the manner of connecting the segments to the 
armature winding, are very geod. Descriptions, amply 
illustrated by woodcuts, are given of the principal methods 
of construction adopted by makers, and the whole subject 
of commutators i@well treated. On p. 116 a method is 
mentioned for preventing what is termed “ slewing” of 
the segments caused by the washer going round with 
the nut (when not specially prevented) and taking the 
ends of the segments with it. This is a point in the 


nitton of commutators worthy of attention. 


In treating of the sparking at commutators, the author 
stats by giving an elementary theory of electric sparks, 
as introductory to the main subject ; and after a descrip- 
tion of what he terms “‘elementary planes through 
commutator and armature,” he leads up to the elementary 
consideration of the brugh itself. 

A chapter is devoted to carbon brushes, and another to 
causes of sparking exterior to the machine. On the 
subject of armature reaction a good deal of information 
is given, and Sayer’s system of winding, in which what 
ave termed “commutator coils” are interwound with 
the main winding of the armature, is véry fully described, 

The book concludes with a chapter onarmature defects, 
and a few practical hints on the taper of commutator 


segments. E. WILSON. 
e 
° BRITISH MOSSES. 
Hiustrated Guide to British Mosses. By H. G. 
Jameson, M.A. (Eastbourne: Published by the 


Author, 6, College Road.) ® 


M R. JAMESON has proluced a very useful treatise 

on British mosses, wel calculated to*aid the stu- 
dent of theirsystematic classification. The book consists 
of an introduction giving clear and valuable information 
on the structure of the mosses, with a useful gection on 
the practical examination of specimens; a key to the 
genera; a short account of each genus, followed by a 
key to its species; anda series of 59 plates, containing 
over 2400 figures, all of which appear to be clear, and 
some of which are admirably drawn and lithographed. 
The figures are for the most part not those of the entire 
plant, but of those par{s which are especially useful in 
distinguishing the species. As the book contains no de- 
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scription of each species, Dur of the generà only,» the 
student must mainly*rely on%twe things—on the key and 
on the plates. 
qn the key, which is framed gn the. familiar dichoto-— 
nous arrangements by which the student is continually 
presented with one or other of two courses, so that,the 
success of his search depends on his taking the right one 
of the two alternatives before him at each successive 
step. A single false choice sends him off in the wrong 
direction, and all his labour is wasted. ft follows that 
tke choice put before the student at each step should be 
between two alternatives perfectly true, perfectly distinct, 
and, if possible, indubitable. Now, here Mr. Jameson 
seems to us sometimes to fail. We repeat that failure 
at a single point may be fatal to the student’s course. 
For instance, when the student has got to No. 119 
in the key, he finds imself in face of these alterna- 
tives :— 

! Stem evidently pinnate or bipinnate, or with numerous 
11g 


divergent branches. 
Stem not pinnate, not or sparingly branched, 

Now, suppose our student has before him a specimen 
not pinnate, but with branches, and even with divergent 
branches, it may come under either of the two alternatives; 
and everything turns then on theantithesis of the two words 
“numerous” and “sparingly”; and neither of these 
words has any exact meaning—z.e. both of them are only 
expressive of degree—and no standard is given ug, or 
could be given us, by which to tell whether the branches 
on a given stem are to be called numerous or sparing. 
Take again No. 186; the two alternatives beforg the 
student are thus stated :— . 

186 ee curled up or merely Hexuose when dry. 
Leaves crisped and twisted when dry. 

Now here the point to be settled, and a point on which 
the whole future of the hunt depends, MAy be whether 
a dry leaf is curled up or crigped and twisted ; and 
surely the language used in the two cases does not, ate 
least to us, state a clear antithesis. * Agath, there is to 
be found in many cases in these keys the use of adjec- 
tives in the comparative degree, which always,seem to 
us bad in such a connection, because before you can find 
the plant to which it is applied you must find and make 
out the plant of which the positive degree is affirmed. 
Under “ Fissidens,” we are offered, for instance, these 


The result is to throw a great burthene 


Cad 


alternatives—‘ plant small” and “plant larger,” “cells 


obscure” and “cells clearer.” Again, we can well 
imagine a specimen in respect of which anyone would 
be puzzled whether to accept the description “leaves 
acute, yellowish ”—not yellow, be it observed—or “leaves 
rather obtuse, nerve and border orange, cells smaller.” 
Some of the characteristics given are open, also, to this 
@bjection, that they are certain to vary as to their obvious- 
ness, or even their accuracy, with the difference’ of the 
individuals, as regards age, nourishment, and habit. 
Linnæus was vey right when he wrote, ‘ Magnitudo 
species non distinguit. Magnitudo mutatur a loco, sglo, 
climate: mutatur # copia al?menti in plantis non minus 
quam in animalibus.” But let us be fair to Mr. Jameson: 


he is not a sinnes in these respects &bove many others | 
who have gone before him, and have wosried generdtions p 


of students by thè want of precision in the alternatives 
which they present to his choice. Mh one respect his 
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attempt is very laudable. Knowing how often mosses | and garden pests, still continue to reguire and to receive 
+ ar@ found without fructification, he has endeavoured to | a considerable amount of attention. 
$rely upon characteristics afforded by the barren plant, | . 1 conclusion, we may express purshope that Mfss. 
eand not upon those derived from the inflorescence or the year eae ese UE Nac soe ed z a enceake of her 
i gricultural entomology. 
capsule. Whether so important a part of the structure 6 , W.F K 
* as the reproductive ‘system’ can be safely neglected by ¥ , , 
the systematist, seems to us at least doubtful. One has | Oz the Definitions of the Tgigonometric Functions. By ° 
heard the story’ of the ‘man who boldly asserted that the | A- Macfarlane. (Bost8n: J. S. Cushing and Co.) 
peristomes of the mosses were created diffetent in order | DR. MACFARLANE has already written on space- 
to enable botafiists to distinguish the species. That may ee Paice pepe vere oO) ee , 
aa eee , and certainly Mr. Jameson has not the fundamental gheccena of, aN A en iA fo 


pan , l space. The'pamphlet before, us was reat before the 
As the book is intended for beginners, we think that | Mathematical Congress at Chicago, August 22, 1893. 
a glossary should have been given. 






























‘In the first of the above-cited papers the author 
introduced a trigonometric notation. This has been 
discussed by Mr. Heaviside in the L£ilectrician (De- 
cember 9, 1892). Dr. Macfarlane, by way of rejoinder, 
remarks: “I bdieve that this paper will show that 
' trigonometry is not an application of space-analysis, but 
an element of it; and that the ideas of this element are- 
‘of the greatest importance in developing the higher 
„elements of the analysis.” Our readers may remember 
that the notation was also discussed by Prof.* Alfred 
_ Lodge (NATURE, November 3, 1892). To this our author 
replies: “I consider that the notation & a matter not of 
secondary, but of paramount importance. . If the nota- 
‘tion is arbitrary, it -gives us no help in the further de- 
velopment of analysis; if on the other hand it is systematic: 
‘and logically connected with the existing notation of 
‘analysis, it points the way to more general principles. 
‘and results. I believe that this paper will show ť 
„notation is systematic and logical.” The pamphlet 
‘occupies 49 pages, and there are some other passages. 
like those we have excerpted ; so there is likely to be a 
pretty fight, of which our readers will soon hear more, if 
‘they do not take part in the strife. The pamphlet will 
repay perusal. ks 


x ! 
Kèy to Mr. J. B. Locks Shilling Arithmetic. By Henry 
Carr, B.A. (London: Macmillan and Co., 1894.) 
IN the worked-out results which we have now before us, 
Mr. Carr has not reetricted himself to giving the mere 
answers, but has inserted in all cases the steps by which 
they are reached. „This, espeoially for beginners, will bë 
found of great service, and by judicious use will’ 
certainly lighten the teachers task, We have selected œ 
many of the more advanced examples here and there, and 
worked them out as a test of the accuracy of the results 
given, and have found no mistakes. Others, per- 
haps, may not be so fortunate, but all necessary care 
‘seems to have been taken to give the right answers. All 
who use Mr. Lock’s shilling book will find it of great , 
assistance. š N i 


E. F. 
i 
OUR BOOK SHELF. 


Report of Observations of Injurious Insects and Common 
Farm Pests, during the Year 1893, with Methods of 
Prevention and Remedy, By Eleanor A, Ormerod, 
F.R.Met.Soc., &c. Seventeenth Report. (London: 
Simpkin, Marshall, Hamilton, Kent and Co., Ltd.). 


ALTHOUGH the indefatigable Miss Ormerod, our prin- 
cipal English agricultural entomologist, has lately 
retired from the post which she has so long and- so 
worthily occupied in connection with the Royal Agri- 
© cultural Society, we are pleased to see that she has 
by no means relaxed her exertions in the cause, but has 
again brought out her usual annual volume, which will 
bear comparison with any of those which have preceded 

it, in éhe interest and value of its contents, l 
The year 1893 was remarkable for the great drought, 
which though it affected both vegetation and insect-life 
less than might have been expected, was necessarily. 
favourable to the increase of some species, and injurious 
to others. The most noticeable feature was undoubtedly 
* the usual abundance of wasps over almost the whole 
of Great Britain and the adjoining countries ; and thirty 
pages of Miss Ormerod’s report are devoted to wasps- 
alone. The semaimder of this report treats of various 
insects infesting apple, bean, corn and grass, gooseberry, 
hop, mangojd, mustard, pear, strawberry, tomato and 
~ cucumber, turnip and willow ; and to the occurrence of 
locusts and mites (PAytoptidæ), not attached to particular 
plants. Most of the species noticed are freely illustrated 
in their various stages, so that there ought to be no 
difficulty about their identification,.even by persons 
ignorant of entomology. «Particular attention is given, 
.as usual, to the best means of prevention and cure appli- 

cable to each case. 

` Fortunately the climate of England is less suitede to 
the excessive multiplication of many insec{ pests which 
are highly destructive on the Continent and in America ; 
` and we are glad to notice that Miss Ormerod does not con- 
sider tat the Hessian Fly, about which so much anxiety 
was felt a few years ago, is ever likely to become very 
destructive with us. Miss Ormerod also prints a lettere 
from Me Schéven, announging the introduction of this 
insect into Norway; another instance of the impossi- 
bility of preventing insect pests being carried by the 
e constant international? traffic from coentry to country, 
where they establish themselves if the climate and con- 
* ditior® are efavourable, but ff not, they soon die: out, or 

linger on in too small-numbers to be really injurious. 
The introductionsof locusts into England in brocoli 
° from . Soutl Europe, and (dead) in large quantities 
among Hay*from Buenos Ayres, is likewise worthy of 

netice, . l 
e Mustard beetles?and’ others of the more familiar farm 
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LETTERS TO THE EDITOR. 


The Editar does not hold himself responsible for opinions ex- 
pressed bf his correspondents. Neither can he undertake . 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice ts taken of anonymous communications. | 


THe Thermal Expansion of Diamond, 


In view of the interest at present aroused by M. Moissan’s 
successful experiments upon the artificial production of diamond, 
I venture to recount the results of some observations upon the 
thermal *xpansion of diamond, which, I think, are suggestive 
in connection with the partgcular manner in which M. Moissan 
‘has achieved success. M. Moissan has shown that the added 
condition ‘of high pressure has rendered’a method@ previously 
unsuccessful now for the first time sucgessfy]. 

Minute particulars being out of place here, I may briefly say, 
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should expect, crossing the. Atlantic:in 
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WATERYPOWER. 


render the vast energy of the Niagara Falls avail- 
able for use in the industrial world has been the 
dream of many an enterprising spirit ewho has watche 


only tg expend its energy in transforming itself (or its 
equivalent) intg an invisible vapour, to be carried by the 
winds over to the lakes supplying the i alls, and- pass 
through the sgme cycle again. But till quite recently 
little has been attempted. For many.years past a few 
mills on the eastern cliff of the Niagara Gorge, below the 
Falls, have used a certain amount of the power, now 
aggregating about 6000 horse-power, ‘by conducting 
water from the river above the Falls through a canal, and 
using“‘it to drive turbines placed so as to benefit from 
only go to 100 feet or less of the total fall available, the 
water discharging down the sideapf the gorge after it has 
done its work. In this way it may be said that a start 
has been made, but it is only within ethe last few. years 
that the utilisation of the power has been undertaken in 
a bold spirit, and this has’become possible by the recent 
developments in electrical science, which enable power 
to be trarfsmitted to a distance economically on a 
commercial basis.: , . 
To ensure success the enterprise had to be taken up 
on an®extensive scale bya powerful company. Such a 
company is the : Niagara Falls Power Company, who 
have been granted franchises for the utilisation of some 
of the water-power available. The company owns lands 


e covering an area of ‘1500 acres on the “ American” 


sidé, and extending along the upper river front for over 
two miles, on which they propose to develop a large 
manufacturing centre, but one of an entirely new order— 
one without the abominations, of smoke.and concomitant’ 
dirt, “now so*intimately associated with centres of the 
kind. An allied company has built a whole village on 
the lands of the Power Company; another has con- 
structed railways to place the various factories in coni- 
munication with the’ main lines of railway in the 
immediate fess*bourhood ; and others, again, have been 
formed to deal with the distribution of the power to all 
the cities and towns c#ming within the sphere of opera: 


*tions—a rather elastic term when dealing with high 


pressure A A, distribution. ' But although it is now 
more than three years since the Cataract Construction 


« Company—the company formed for carrying out the 


e but glightly in volume or height. 
An estimafed quantity of 265,000 cubic feet is precipitated ' 
over the Falls eache second of time, with but slight |’ 
e variations, all the’ year round, in wiater and summer, ` 
(~ whelh 
Falls appear choked with frozen sprayeand in periods of. 


engineefing portion of the immense scheme projected by 
the Niagara Falls, Power Company—commenced their 
operations, many in this country seem to be quite un- 
aware that a great portion of their work has been already 
accomplished and the rest is in an advanced state, and 
of the manner in which the power is to be rendered 
available for industrial purposes. It is thought that a 
short description of the works; goon to be in operation, 
may not be without interest to the readers of NATURE. 
That the Niagara Falls are péculiarly*well suited to 
an undertaking of the kind now entered upon is well 
knowm Situated in a comparatively narrow river, con- 
necting Lakes Erie and Ontario, and supplied from a vast 
collecting ground, draining into the huge North American 
lakes forming the centre—Lake Superior, Lake Michigan, 
Lake Huron, and Lake Efie—the whole having an area 
of above 300,000 square miles, or nearly three times the 
area of Great Britain and Ireland corpbined, it might be 
expected that the discharge over the Falls would vary 


ay the river be laden with ice or the foot of the 


rought or flood The ordinary variations'in level are 
NO. 1373, VOL. 49], 






Axd such is the case., 
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e 
not more than 1 foot abové or 5 feet Blow the Falls, 
wind Megenexal having the greatest effect on the level of 
the river. “The greatest authenticated changes of 
level,” says'Prof. W. C. Unwin, “ begow the Falls, due fo 
ice-blocles in the river and other causes, amount to only 
13% feet rise above mean level and 9g feet fall below it.” 


* The drop at thesFalls being about [60 feet, or, with the 


rapids above and immediately below the Falls, 214 feet, 
within a distance of a mile @r a mile*and a quarter, it will 
be seen that the above variations are unimportant ; and, 
in addition, the actual fall to be used for the turbines 
will be .140 feet.. Furthet than the above, the level 
character of the land om the “ American ” side, adapted 


for the cutting of ¢anals and erection, of factories? the ® 


right-angular relative position of the uppér and lower 
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rivers, facilitating the construction of tunnels or tail- 
races for the disposal of the discharge water from the 
turbines ; and, finally, the abundant means of com- 
munication, for the transport of raw® materials and 
manufactured goods, with distant parts, existing in the 
three or {pur great lines of railway and the huge chain of 
navigable lakes in connection with the upper river; all 
point to the neighbourhood as being one particularly well 
adapted to the requirements of a power centre for in- 
dustrial works of the character of that now keing formed. 

The’hydraulic part of the works will be seen, on re- 


ference to Fig. 1, to cofisist broadly of a canal, a wheel- - 


pit with its turbines, and a tunnel or tail-race. The canal, 
A, opens out from the upper river, about 14 fhiles aBove 
the American Falls, that is, on the né@rth or “ American” 


+ 
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side, and extends if a north-easterly Girection for 1500 
feet, with a width of 350 feet, and a depth of 12 fe®t. At 
the end of this canal, on the north-west side, are sluice- 
gates controlling the flow of the water into side passages 
or head-races, B, which conduct the water to the pen- 
stocks, C, which guide it from the top of thegwheel-pit to 
the turbines at the bettom. Fig. 2 show® the main canal 
in course of constryction. In the background is seen 
the Upper Niagara River,@figwing from left to right; 
and in the foreground appear two entrances to 
one of the head-races. The wheel-pit is nearly 200 
feet deep, stone walled, and of sufficient length at 


í present to accommodate three ¢urbines, each of 5000 


orse-power, and their penstocks. Täs will be extended 
as the demand for power increases. The turbines, which 
have been made by the J. P. Morris Company, of Phila- 
‘delphia, from designs by Messrs. Faesch and Piccard, 
Geneva, Switzerland, re double and of the outward flow 
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type, being placed horizontally, and driving the dynamos 
for distributing the power, also placed horizontally, in the 
power-house ovér the'wheef-pit, by means of a long 
vertical steel shaft, hollow at all parts for the sake of light- 
ness except at the bearings. The turbines anddynamoswill 
revolve at 250 revs. per minute. From the bottom of 
the wheel-pit aechannel: leads into the great tunnel, or 
tail-race, through which the water is discharged into the 
lower river, a short distance below the upper suspension 
bridge, after it has passed through the turbines. This 
tunnel, now completed, is a great work, but only com- 
mensurate with the scale on which the whole scheme has 
-been undertaken. It hasacapacity sufficient for discharg- 
ing the water fromturbines aggregating about 100,0v0 h.p., 
whichis the figure towards which the Cataract Construction 
Company is Working at present, and has been constructed 
with a congideration for durability such as will arrest the 
confidence of those inténding to make use of the power, 
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It is approximately 39 feet wide,&nd 21 feet high, t is 


in section in the form-of a hofse-shoe, and has a mean ¢ 


grade of about 7 per 1000, and is perfectly straight in as 
vertical plane. 
Four courses of herd brick set in cement line the tungel 


"throughout, the invert being paved with that of the , 


hardest nature—vitrified brick—to resist the wearing 
action of the stream with its sand and other mi&terials 
borne along by it. Atthe mouth of the tinnel the invert 
and sides dre tined with steel plates forming a wave 


-curvé, the last few hundred.feet sloping nore than else- 


where, bringing the lower part of the mouth a few feet 
tinder the mean water-level. In this way the water of the 
river forms a cushion against which the discharge from 
the tunnel impjnges. In Fig. 3 is seen, under the left- 
hand end of the suspension bridge, the incomplete 
mouth of the tunnel. In the distance are the American 
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Fal, the Horse-shoe Falls being hidden from view 
The small fraction of :the Falls to be diverted for the 
100,000 horse-power,' represented by the maximum 
discharge from the tunnel, is forcibly shown by 
the picture. The regulation of the spéed of the 
turbines will be effected by controlling the flow of water 
faving them, by closing the exits from them more or less 


by means of balanced gates, controlled iby govertiors on ` 


the floor of the power-house above. . 

Passing now from the hydraulic, part of the works to 
the electrical or d&tributing part, we are presented with 
one of the most interesting apd important developmefits 
in electrical engineering practice of the presertt day.” 

In the year 1890 the Cataract Gonstruction Company 
invited selected engineers and engint®ering firms to con- 
sider the problem of distributing the powey, and a ted 
a commission, called the [nternatiorfal Niagara Commis- 
sion, to examine and consider all the pgojects sentin. M 
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in the continuous eurrent sy$tem to increase the pressure 
to thedigure gecessary for economicag transmission), and 
the admirable facility with which the alternating currept. 
can be reduced from high to low pregsuré, and vice versa, 
for the warious requirements—such as electric traction, 
electro-metallurgy, motive-power and lighting—by that 
machine whichedoes its work without mechanically 
moving parts--the alternating current transformer-—~are 
strong points in favour of thẹ use of 4lternating currents. 
The question of motors is, on the other hand, a strong 


consisted of Lord Kelvin (then Sir William Thomson) 
as president; Dr. Cobemag Sellers, of. Philadelphia ; 
Préf. E. Mascart, Parise Colonel Theodore Turrettini, 
Geneva; and Prof. W. Cawthorne Unwin, F.R.S., as 
“secretary. Funds were Paras in their hands for the 
*purpose of paying a fixed®sum to each competitor send® 
ing in a scheme of sufficient importance, and awarding 
prizés. Meetings of the commissioners were held in 
Londoag, but no decision was come to as to whether 


compressed aif or electricity should be used—the two 
means of distributing the power for evh®ch schemes 
were submitted,—and they were not convinced of 
the superiority of an alternating current over a 
continuous current system ‘of electrical distributior. 
Since the commission dissolved, however, a decision 
was, come to in favour of the adoptign of electrical 
distribution, and Prof. George Forbes, F.R.S., being ap- 
pointed electrical consulting engineer, the outcome has 
been the adoption of the scheme originally submitted to 
the commission by him in 1890 Sad rejected at the time 
by every one of the commissioners. „In that scheme it 
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was insisted that alternating currents must be used, that 
the two-phase system should be adopted (that is, one. 


, employing two currents which differ from each other with 


respect to time by go degrees or a quarter of a complete 
period of alternation~-when one has, a maximum value, 
positive or negative, the other is a zgro, and vice 
versa), that, using only machinery on ‘the market, 
2000 volts should be the pressure for local work, 
and sfep-wp transformers be employed for raising the 
pressure for transmission to Buffalo (eighteen miles dis- 
tant), and that the motors for’ converting the electrical 
power into mechanical power at the far ends of the lines 
should be synchronising motors, Tesla two-phase motors, 
and motors with commutators eņd laminated fields. This 
briefly describes the ¢ystem to be noweadopted ; and it is 
interesting.to note the conversion of the commissioners 
appainted py the Cataract €onstructton Company, with 
one notable exception, to viewing with favour the adoption 
of the alternating cyrrent in preference to.the continuous 
current, Baut the difficulties connectéd with the insula- 
tion 6#the dynamoy from the earth, which is necessary 
when using a number in series (an ‘arrangement required 
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one, ordinarily, in favour of continuous cwrents, 
when the frequency of the alternating current 1s low, as 
is to be the case at Niagara Falls, most of the advantages 
of ‘continuous cuwent motors over alternating cutrent®® 
motors disappear, and the operation of marfy alternating 
current motors, already existing, is facilitated. ; 
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But 


In regard to the frequency of alternation of the currents 


to be adopted at Niagara Falls, we find a very marked 
départure from existing practice. The frequency hitherto 
used has been from 70 to 100 periods per second in 
Europe, and 13%in America. 


There is an exception— 
e 
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that of Messrs. Ganz and Co., of Buda-Pesth—who‘have 
adopted 42 periods per second. But the frequency to be 
used at Niagara Falls will eclipse all, inasmuch as it is 
to be one of 25 periods per second; and it may be re- 
marked here that:one .of:16 periods.per'second would 
have been adopted, had not. the weight, of the machine 
for this periodicity been *too „heavy. for, the hydraulic 
piston (which supports the whole: weight of the revolv- 
ing parts of the turbine and dynamo, and the shaft con- 
necting then, using the head of water driving. the turbine, 
the thrust-bearing shown in Fig. 1 beinge merely for pre- 
venting motion vertically), using the induction in the 
iron desired by the manufacturers of the machines, which 
is lower fhan that which the Cataract Construction Com- 
pany’s electrical consulting engineer would have preferred. 

The advantages to be derived from the use of so low 
a rate of alternation are many. One has already been 
mentioned here, namely, the increased nuntber of alter- 
nating current motorsgwhich become available for use, 
to which may be added the further great advantage of 
an improved efficiency in the motors. But probably the 
greatest advantages of a low frequency are to be found 
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in connection wth the condaictors for the transmission 
of the power. There are many difficulties experjenced 
with high frequen@y currents which are &ither” largely 
nýtigated, or entirely removed, bf the adoption of a low 
rate of alternation.” There is, first, the tendency of 
alternating currents to confine themselves to the outside 
of the conductors carrying them, thereby inéreasing the 
resistance, an effec? increased by augmenting the fre- 
quency ; secondly, there is the impedance of the line, 
due to the magnetic field formed between the go and 
return wires of a circuit, which is also increased by rais- 
ing the frequency ; another is the tendency to discharge 
from a conductor, shown so well by Dr. Lodge’s ex- 
e periments with extremely high aks of alternation, which 

1s less marked the lower the frequency ; a fourth is that 
tendency to break down solid insulators, shown by Mr. 
Tesla, again using currents of extremely high frequency, 
which is reduced the Jower the rate ; and lastly there is 
the loss due to capacity, both owing to static charge, and, 
combined with the self-induction of the circuit, resonant 
effects, which is reduced more and møre the lower the 
frequency is made. There is one important objegtion, 
in general, to the use of a slow period of alternation, and 
this is that, with the frequency to be used at Niagara 
Falls, flickering of lamps, both arc and mecandescent, 
is perceptible. But this objection is very easily overcome 
by changing the alternating current into a continuous 
current, as will have to be done for other purposes at 
Niagara Falls, which may be accomplished in one or two 
ways, to be mentioned later. This objection, too, had 
not the same weight at Niagara Falls as it might have 
at other places, as most of the power transmitted will 
be used for motive-power purposes. , 

The electric pressure selected for use'in''the neigh- 
bourhood of Niagara Falls, and for transmission to 
Buffaso—one of the first more distant places to be supplied 
with, power—will be 2000 volts at first, for the former, 
and probably 20,000 volts for the latter. ; As regards the 
means of obtaining the 20,000 volts, it is much to be re- 
gretted.that the inability to obtain from American manu- 
facturers a guarantee fgr machines constructed for such 
a pressure, they having never supplied machines at a 
higher pressure than- 2000 volts, has necessitated the 
adoption of step-up transformers. The consequence is 
-that economy has had,to give way to expediency, and this 
has again made itself felt in the preSsure of 2000 volts 
decided upon, a5 probable, for the local distribution. 

e use of the extra high ptessure, èvea here, would have 
obvious advantages. One would be the resulting uni- 
formity in the whole system, local and distant ; and a 
second, the saving to be effected in the amount of copper 
in the conductors, It is a significant fact in support of 
this contention that, to. put in the most economical sec- 
tion, using 2000 volts, will require 3 sq. in. of copper for 
each conductor,"or 12 sq. in, for each 5000 horse-power 
dynamo. l 


The dynamos for generating thæ power in two alter- | 


nating currents differing in phase by 90°, at 2002 volts, 
will bg mounted directly on the top of the turbine shafts. 
They will be of §000 horse-power each, and were 
designed specially for the work by Prof. George Forbes, 
as the Company’s electrical consulting engimeer, three 
being now made by the Westinghouse Electric and 
Manufacturing Company, of Pittsburgh, Pa. In them 
the armature is fixed, the field magnet, formed of a nickel- 
steel ring, 12 ft. gin. in diameter, 4ft. 2in. high,eand 6 in, 
thick, with the pole-pieces pointing radially inwards, 
‘revolving outside. In this way the pole-pieces are well 
held in against centrifugal force, and, moreover, the 
‘magnetic pull between the pole-pieces and armature 
opposes the centrifugal force of the revolving field 
magnet. The nickel-steel ring With the pole-pieces is 
suspended from a steel spider with eight arms, which 


spreads over the top of the armature like an umbrella, 
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being keyed to the solid steel shaft passing throng the 
centre, and attached to the ring hy studs anfnuts. «The 
attendants will be able to efter,the interior of the arma- 
ture at all times, whether the machine be running or not,, 
for the purpose of attending to the two bearings inside,® 
and the collecting rings on thesunder side of the spidere 


And the brushe$, for passing the current to the exciting, 


coils, &c. s 

From the dynamos conductors will be led, in conduits 
in the floor of the power-house, to a large subway running 
the whole lepgth of the house and opening into a large 
cellag underneath it, in which will be plazed the trans- 
formers for raising the pressure for the transmission of 
the power outside, and other apparatus. 

The means adopted for running the conductors between 
the power-house and the spots where the power is to be- 
utilised is of the most satisfactory description. Bgaring 
in mind the very real troubles likely to arise with a pole 
line from lightning, wind, and frost, including the formation. 
of sleet upon the wires gnd insulators, the Cataract Con- 
struction Company abandoned this cheapest form of 
construction, and decided to build a subway large enough 
to carrg the conductors, and allow of a man walking or 
travelling on a trolley along the whole length. The- 
length built up to the present extends from the power-- 
house'to the’ Pittsburgh Reduction Compafiy’s works,. 
to be devoted to the production of aluminium, “and 
one of the first places to be supplied with power, a dis- 
tance of 2500 feet. This subway, which may evergually: 
be extended to Buffalo, is built after the design of the’ 
Cataract Construction Company’s electrical consulting 
engineer, and is of concrete 9 or Io inches in thickness.. 
The height inside is § ft. Gin. It ‘is of the horse-shoe 
shape, as shown in Fig. 4, which is from a photograph 
of the actual work. Iron‘castings are embedded in the 
sides every 30 ft., on which are bolted brackets carrying 
oi] insulators to carry the bare copper conductors, In 
front of the conductors, on each side, will be placed screens 
formed of wooden frames 1o ft. long, on which will be 
stretched open metal, covered with plaster to within 
about a foot of the top, which will there be left open to 
allow of inspection of the conductors behind, Down the’ 
centre space, 22 inches wide, will be a t or an elec- 
tric trolley, with a conductor between the rails. Drains 
age, &c., has been well provided®for, manholes built to“ 


the surface of the ground, and each casting carrying ° 


insulators is put to earth. The subway will probably be 
artificially dried by forcing a current of dry air through 
it. In this way a very satisfactory piece of ‘work, both 
from the point of view of efficiency, and that of safety,. 
has been undertaken and practically completed, making 
this part of the work of the same permanent character- 
given to the rest of the undertaking. 
It only remains to say a few, words with regard to the 
motors to be used for converting the electrical power: 
into mechanical power at the far ends of the lines, and the 
other purposes to,which jt will.be put... 


b * 


For electric lighting, the current, as ‘already, tated, 
will have to bé transformed into a continuous current on 
account of the low frequency of alternation adopted; 
continuous current will also be required for other pur- 
poses, such as street railways, metallurgical-works, and 
ppobably the working of the canal boats on the Erie- 
Canal.running from the Niagara River above the Kalls to 
the Hudson River at Albany,°350 ,miles distant, This. 
continuous current can begbtained in several ways, one 
being the well-known nfethod of driving a continuous. 
current dynamo by an alternating current motor a 
second by using a commutagor, placed wher® the gon- 
tinuous current is required, and there rotated. With” 
this latter method, besides all the allvgntages of the alter- 


°° o 


nating current being retained up to the ngint where » 


the continuous current is required, the rectification 
be effected with véry inexpensive machinery and withoug. 
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serious *losg, Although no commutator for this special 
purpose is at present @n the market, the solution of the 
préblem has been practicalfy achie¥ed, and may be ex- 
epected in the immediate future to result in important 


*developments in the electrical distribution of power. 
e With both the continu@us currenf and the alternating 


current of low frequency, then, for use at the far end ofe 
the tines of suitable pressure, the pressure having been 
reduced from that on the line wires by transformers, as 
at the transmitting end it was increased, continuous cur- 
rent motors can be used for power werkewhere most 
suitable ; the current can be used for electro-metallungical 
work and for electric lighting in the ordinary well-known 
ways, and the alternating current can be used in moto» 
direct, without rectification, everywhere else. 

Already a great number of applications for power 
have Deen ‘made. As before noted, the Pittsburg Reduc- 
tion Company has started works for the production of 
aluminium, and will be supplied with power to the extent 

~ 


offat present, 7000 h.p., at 150 volts. The NiagarasFalls, 
‘Paper Company have erected a mill on the lands of the 
Power Company, for the making of their wood-pulp, and 
‘have sunk their own pit for turbines to the extent of 
6000 h.p.. The Company will take water from the main 
canal, and lease the right to use the great tunnel of the 


Niagara Falls Power Company as a tail-race, This 
mill, æs à power; consumer, is representative ofja type 
which will probably use largely the cheap power at the 
Falls, needing as they do pewpr continuously day and 
night. Synchronisifg alternators, assmotors, could with 
effect be ysed in such cases, hardly ever requiring stop- 


ping and starting as they Would ; afd they are of high 


efficiency. The high, pressure might be used in some of 
these cases, witheut transforming down, in addition. 
Apwiicatios®s for power have also been thade from ‘Albany, 
350 s from the Falls. 


e Large as is the extent of the operations described 
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above, itis by noemeans af that isin Cohtemplation, or 
even aging now prosecuted. On the same side of the 
Falls, rights of way have been obtained for driving a 
second tunnel, of the same capacitygas the first—namely, 
100,000 h.p.—and on the Canadian side powers have also 
been granted to the Company to use the water-power 
there, the éxtegt contemplated to which it will be used 
reaching, it may be, 250,000 h.p. Altogether the total 
amount for which concessiqgs have Been granted amounts 
to 450,000 h.p., which wifl involve the abstraction from 
the Falls of about 12 per cent. of the water. But, large 
as this may seem at first sight, admirers of the Falls, 


from the esthetic poing of view, will be glad to hear that 


it is thought that ghe diversion of this amount will fot be® 
noticeable to visitors to the Falls. And the Niagara 
Falls Power Company have limited their demands on 
the side above the American Falls to the 200,000 h.p. 
It will no doubt be a long timeebefore the full amount 
for which powers have been obtained will be taken up. 
What may lie in the future it is impossible to 
forecast. @But, so far, lovers of nature need fear 
e little that they will be deprived of this great work 
of hers; they will still hear its thunder, be able 
‘ to watch its ceaseless changing aspects, and revel 
in the’other beauties of this mighty cataract. 
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NOTES. ° 


THE first (or gentlemen's) soirée of the Royal Society 
is announced for Wednesday, May 2. 


. THE. Duke of Bedford and Mr. Spencer Pickering, 
F.R.S., have arranged to’start an experimental fruit 
station, in order to investigate both scientificaJlysand 
practically the culture of hardy fruits. About twenty 
acres of land in the neighbourhood of Woburn Abbey 

': have been set apart for the experiments, and the ser- 
vices of an able horticulturist, who-will act’as local 
manager, have been securede 


PROF. J. J. SYLVESTER, F.R.S., has been elected one 
of the twelve foreign members of the Italian Scientific 
Academy, fqunded in 1782, œalled “Dei Quaranta.” 
Among the other foreign members of this Academy are 
Prof. Helmpoltz, Lord Kelvin, Prof. Huxley, and M. 
Pasteur. 


Dr. J. R. Reynoips, F.R.S., has been re-elected 
President of the Royal College of Physicians. 


‘Tue death is announced of Dr. E. H. Jacob, Pro- 
fessorof Pathology in Yorkshire CoYege, Leeds, at the 


early age of forty-four. 7 


Tue death occurred last week of General Favé, -Academicien 
Libre of the Paris Academy of Sciences, and for a long time 
head of the Ecole Polytechaique, where he was Professor of 
Military Art and Fortification. 


WE regret to record the death of Mr. W. Pengelly, F.R.S., 
at Torquay, on Friday last, at the age of eighty-two. He was 
the author of various papers on geological and other subjects, 
and his exploration of Kent’s Cavern, carried out under the 
auspices Sf the British Association, was of extreme importance 
in establishing the existence of prehistoric man. He also 
accumulated and arranged a fine collection of Devonian fossils, 
which, under the name of the Pengelly Collection, are now in 
the Oxford University Museum. The Président and Committee 
of the Torquay Natural History Society intend to appeal tothe 
scientific world for funds to build a new lecture:room to their 
museum, to be called the Pengelly Mgmorial. Mr. Pengelly 
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was the founder of the’ Society, ‘and acted %s secretary for forty 
years. s e ® 


‘x is stated that the Municipal Council of Bry-sur- Marne, 
near Paris, has decided to erect a monument to Dagaerre, the 
inventor of photography. á 


_ $ 
A CHAIR of Bacteriology is to be established at Erlangen, 
and Dr. Hauser, now Privat-doggnt in that University, will, the 
British Medical Journal states, probably be invited to occupy it. 


THE legacy of 100,000 francs,eplaced at the disposal of the 

French Government by M. Giffard,ghas been assigned by the 

® Minister of Public Instruction to the laberatory of the: Inter- 
national Society of Electricians, 


Mr. Scorr ELLIOT, who left England for Uganda last 
September, reached Usoga, on the northern shore of the Vic- 
toria Nyanza, in December. He proposes to explore the botany, 
geology, and natural history of the great mountain chain of 
Ruwenzori. a 


e 
THE Ceylon Observer reports that at the annual meeting of 


the Planters’ Association, held at the end of last month, it was ` 


resolved “that the Government be asked to afrange for the 
appointnfent of an entomologist to be attached to the Colombo 


Museum,” Š 


THE tenth congress organised by the National Horticultural 
Society of France will be held at Paris during the General 
Horticultural Exhibition, between May 23 and 28. Among the 
special questions to be discussed are the following :—Chloro- 
phyll in relation to the vigour of cultivated plants ; capillarity 
in relation to the preparation of the soil ; the means of pro- 
moging the nitrification of nitrogenous substances, and of render- 
ing the nitrogen more readily assimilable. 


A REUTER’S telegram states that Mr. Theodore Bent and his 
party, on their return from their archeological expedition to 
Hadramaut, had reached thg coast at Sheher, east of Makalla, on 
March 3. All were in good health, but the journey seems to 
have been accompanied by considerable danger. They were 
attacked on several occasions by hostile tribes, but appear to 
have made good use of “their time travessing and, doubtless, 


mapping a large area of the-interior. 
td 


THE annual dinner of the Institution of Civil Engineers was 
e held on March 17, in Merchant Taylors’ Hall, Mr, Alfred 
Giles occupied the chair, and among those present were Lord 
Kelvin, Sir F, Abel, Sir George Stokes, Sir F. Bramwell, Sir 
Douglas Galton, Sir John Fowler, Prof. Kennedy, Mr. J. W. 
Hulke, Sir R. Rawlinson, Mr. Alex. Siemens, Dr. James Riley, 
and Dr. Pole. The institution now numbers as many as 6000 
members, and has offshoots in various branches of the engineering 
profession—marine engineers, naval architects, iron and steel 
founders, telegraph engineers, &c, 
~ @ ® 


THe following are among the ‘lecture arrangements at the 
Royal Institution after Easter :—Prof. J. A. Fleming, four 
lectures on “‘ Electric Ilumination ” ; Prof. J. W. “Judd, three 
lectures on ‘* Rithies: their nature, origin, and metamor- 
phoses”’ ; the Rev. W. H. Dallinger, three lectures on ‘The 
Modern Microscope ”’ ; Prof. Dewar, three lectures gn ‘The 
Solid and Liquid States of Matter”; Mr. John A. Gray, two 
lectures on ‘* Life among the Afghans ”; Capt. Abney, three 
lectures on ‘f Colour Vision” (the Tyndall Lectures), The 
Friday eveninf meetings will be resumed on April 6, when a 
discourse will be given by Prof. Victor florsley on ‘' Destructive 
Effects of Projectiles” ; succeeding discourses will probably be 
givet by Prof. J. J. Thomson, Dr. J. G. Garson, Prof. H. 
Marshall Ward, Dr. G#Sim? Woodhead, Prof. A. M. Worthing- 
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ton, Sir Howard Grubb, Prof. Oliver ; Bodge, Profs C. V. Boys, ° 


and others. r d è . s 


@ 
THE Committee appointed by the Secretary of State to in- 
quire into the best means available for identifying habitual 
&iminals have issyed their report. “The system of identification® 
"recommended for adoption embodies the practical results of Mr. a 
Galton’s investigations, and M. Bertillon’s systém of classifica- 
tion. It is proposed (1) to photograph prisongrs as at present, 
stress being lajd qn the necessity of obtaining a perfectly. clear 
side photograph showing distinctly the profilaand the form of 
the ear. (2) To take the five measurements required for pur- 
peses of classification, namely, the length of the hand, the width 
of the head, the length of the left’ middle finger, the length of 


-the left forearm, the length of the left foot. The measurements. 


should be taken with the same instruments as in France, and 
should be stated in millimetres, so as to facilitate identification 
in international cases. (3) To take the finger-prints by Mr, 
Galton’s method. (4) A description should also be taken as at 
present, but somewhae briefer, including the height in feet and. 
inches; @olour of hair, eye and complexion, and the distinctive 
marks, ‘Tocarry out these suggestions the establishment of an: 
‘Anthropometrical Registry is- proposed: The Committee are 
‘strongly of opinion that it is essential to the complete success of 


the registry to secure the services of an expert practised in the 


methods of scientific anthropometry. It is certainly degirable. 
that the, English Anthropometric. Office should..from the first. 


‘have the advantage of scientific guidance not inferior to that 
‘enjoyed by the French Service d’Identification. T 


M. MarceL DuBors, in a series of articles recently concleded © 
in the Annales de Géographie, has investigated the classification 
of rivers according to size. He points out the unscientific nature 
of a classification by.length or volume alone, and proposes, in 
place `of the uncertain methods hitherto tmployed} to 
classify river-systems according to, the ratio which the whole: 
annual discharge bears to the area of the drainage basins. : This 
permits of a sub-classification according to’ climatic zones and 
varieties of vertical relief. Thus tropical Jslapdasehave the 
largest rivers of all, on account of the great rainfall amd: the 
‘small area of the land. Peninsulas in opical regions come nexf,. 
but when great continents are considered the configuration of « 
the land comes very prominently into play. .TRus in Africa. 
‘the plateau-structure favours a storing-up of rainfall in-lakes and 


‘in the upper-courses of rivers barred by cataracts, while in South , 


America the vast plain of the Amazon presents on the.grandes 
scale a system of direct drainage, the whole watersipply flow- 
‘ing without interruption to the sea. 


THE Liustrated Archeologist fer March retains the high e 
character of its predecessors as * regards the number and 
quality of the illustrations. Mr. Edward Lovett’s article on * 
prehiggoric man in Jersey contains figures of flake-knives,. 
scrapers, drills, Riercers, spear-heads, and arrow-heads of flint 
found ina cave in the high and rugged cliffs near Plemont and 
Greve-de-Lecq. | The height of the cave-floor above the present 
sea-level is sixty feet. Some-exceedingly interestfng objects- 
were obtained from a layer of very dark-coloured carbonaceous. 
matter found on the floor, and representing the remains of the 
last fire used in this ancient dwellifig-place. They consisted of 
several calcined shells of the gqoammon limpet, some fragmentary 
remains of bone, andga few molar teeth of a cervine animal. 

The most interesting find in the ash, however, was a calcingd 
nodule of iron pyrite@ which h@d probably been gsed waeha. © 
flint flake for. making the necessary spark to kindle the fire. 
‘This carries the flint-and-stee] back to a vewy remote period, and 
gives a hoary antiquity to-the tinder-box or its gonteRts. 


Ty the: vd 
whitish clay on the flor of the cave moretthan a thousand flints ee 


were found, every one of which ‘bore, more, or less; abundant 
re z i e ‘ey sd 
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traces, of car@ful chipp g or flaking. The implements de- 
scribed and figured by Mr. Lova@t do n@ belong to a highly- 
finished type; indeed, from the enormous number of flakes 
&nd chippings associated with them, it is highly probable that 
¢he cave was a neolithic workshop. Thè To is expressed 
that, at the time when the cave was inhabited, Jersey was 
probably joined to France, and perhaps France to England, 

which nfay explain the presence of chert from Portland. 


` THE current sae: of L Astronsmie contajns an ide by 
M. J. R. Plumagdon on the application of meteorology tę the 
art of war. The author quotes a number of passages from 
works of military history, showing how a foreknowledge of the 
weather for a day or so in advance would probably have changed 
the issue of certain engagements. With the vjew of facilitating | 
weathe predictions, and of utilising them for military purposes, 
the author has invented a meteoroscope, which is made by M. 
Richard, of Paris; it is an aneroid,having a dial giving 160 
simple! predictions according to the reading of. the barometer, 
the wind direction (as shown by the clouds§, and the season. It 
is apparently similar in principle to a synoptic table published 
by the author some years ago, in which an Index, when made to 
point to the yind direction, gave at-right angles the direction of 
the centre of low pressure (Buys Ballot’s law), then in con- 
centric circles was given the probable weather for ‘certain baro- 
metriceconditions and for the particular season, based upon 
average conditions obtained from a large number of actual cases, 
The plan-is founded upon scientific principles, but the apparatus 
can only be regarded as a popular indicator of possible changes 
in agcordance with certain general types of weather. 


) MR. J. J. Hicks has sent us an account and some readings of 
Bartrum’s open-seale barometer. The lower part of the instru- 
ment is like an ordinary mercurial barometer, and near the upper 
surface of the mercury the tube is enlarged, while above the 
‘surface it is.again reduced and continued upwards for a length 
of 27 inches or more. The narrow tube above the mercury 
-contains a red fluid, the upper end of which gives tbe barometer 
reading ; «Smaki mercury in the enlarged part of the 
‘tube causing a much greater rise of the fluid in the upper tube. 
The arrangement is very iggenious, and the readings agree well 
ewith the mercurial barometer reduced to a temperature of 62°, 
after the applitation “of certain corrections, but we do not see 
why the correction should not be altered to agree with the stan- 
By the adoption of 
artificial inches, and adjustment at some neutral point, the 
-error for capacity might possibly be eliminated. An inch of 


mercury is represented on the scale by about 9 inches, and it is eof friction on the moving disc: 


claimed that this long range enables a reading to be taken to 
one-thousandth of a mercumal inch without a vernier. The 


+ instrument appears to be more reasonable and accurate than 


* .oleic%cid dissolved in methyl or hexyl alcohol. 


x 


other large scale barometers hitherto introduced, and is certainly 
more handy. 


THE best method of using oil i in o ireubted waters is 
thoroughly investigated in a pamphlet entitled ‘‘ Die Lehre von 
-der Wellenberuhigung,” written by Dr. M. M. Richter. The 
-author calls attention to a fact of paramount importance, vig’ 
that the, quieting effect of all oils or soaps used is in direct pro- 
portion to the amount of free ‘oleic acid they contain. The chief 
-desiderata in an efficient material fr, the purpose are chemical 
and physical stability, s@fety, and speed ofeexpansion over the 
-surface of the water. Such a substance would be found in free 
The advantage 
-of the alcohol is twofoldy It prevents the solidification of the 
oleic acid at_4°C., afd it greatly increasesethe rate of expan- 
-sion, e Frtteredepends, as the author shows, not so much. 
apon a ‘difference of surface tension as upon*the solubility of the 
-expanding surface im water. The observed fact that the more 
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‘by the electromagnetic forces is zero. 


viscous oils are mow effective than the. more mobile ones, is 
accountéd for bg the process of manufactie. Olive oil is pre- 
pared by pressing out the@olives in the cold, while the varioms 
fish oils are prepared at high temperatur&, and are much more 
efficient, owing to the decomposition of the oleic glyceride into 
glycerine and® freg oleic acid. But to save the prejudices of 
experienced navigators, who have found the more viscous oils 
answer their purpose better, Dë Richter recommends that the 
oleic acid mixture be kept as viscous as: possible. The force 
with which a drop of oleic acid spreads over the surface of sea 
water is sufficient to arrest the motion of a log of wood weigh- 
ing as much as fifteen gràms, when blown by a fairly Wrong » 
wind, and even to stdt it in the opposite directign. 


AT a recent meeting of the Société Frangaise de Physique, 
M. Pellat read a paper on the point of ‘application of electro- 
magnetic forces. In the classic experiflent of Foucault, where 
a disc of copper turns between the poles of a magnet, the electro- 
magnetic’ forces acting on the ‘induced currents, which are 
developed in the moving disc, donot perform any work, as can 
be seen from the following consideration. If we rotate the disc 
by expending an amount of work W, say by means of a falling 
weight, when the driving for ceases to act, the disc will be 
rapidly brought to rest. If now the disc is brought beck to its 
initial state by the removal of the quantity of heat Q which has 
been developed, then T=JQ where T is thettotal work done by 
external forces on the system (disc). Now Tis m&de up of two 
parts: (1) the work W supplied by.the falling weight, (2) the 
work (x) performed by the electromagnetic forces (also external 
forces, since we are not considering the magnet as forming part of 
the system under consideration). . Therefore W + x = EQ; but 
Violle has shown that W = JQ, hence x = 0, or the work done 
If, as is usually edqge, 
we suppose that the electromagnetic forces act on the matter 
conveying the electric currents (in this case the disc), then the 
resultant of these forces is so dirécted that if the point of appli- 
cation were displaced during the rotation they would perform 
a negative amount of work. Henee since x =o the point of 
application of the electromagnetic forcés does not move as the 
disc rotates. If, however, we suppose that the electric current 
is the point of application of the electromagnetic forces, then, 
as has been shown ®y Nobili, Antinori, and Matteucci, the 
position of the induced currents being fixed with reference jo 
the magnet, there will be no work*done by these electromagnetic 
forces. To explain how the energy of rotation of the disc 
becomes converted into heat, it is sufficient to admit that the 
induced currents (whose positions are fixed in space) exert a kind 
The following mechanical de- 
vice is-mentioned by the aùthor as giving a representation of 
what happens in the electrical cased copper disc D has its’ 
opposite faces pressed between the two arms of a clip P in such 
a manner that if the clipis held the disc turns with some friction, 
If the disc and clip are set in movement by the expenditure of 


‘an amount of external work W, then, if nothing prevents it, the 
‘clip will be dragged round by the disc. 


If, however, a pin B is 
placed so that the clip cannot rotate, then the disc will lose its 
energy of rot&tion, which will be converted into heat..by the fric- 
tion of the clip. The external force which gas acted, z.e. the 
pressure exerted by B on the clip, has performed no work since 
its point of application has not moved. The quantity of heat 
developed in the disc and clip will be the equivalent of the 
work W spent in putting the disc in rotation. Thus the clip 
represents the induced currents in Foucault’s experiment, and 


‘the pressure exerted by the pin-B on the clip ¢epresents the 
‘electromagnetic force. 


A copy of the “ Handbook of Jamaica,” published by Mr. 
Edward Stanford, has been: received. The work § now if its 
fourteenth year of publication, and comprises statistical, his- 


el 
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torical, and general information concerning the island, compiled 
from official and othe? trustworthy records by My. S. P. “Musson 
afid Mr. T. Lawrence Roxburgh. ° 


WE have received the first number of a new journaé published 
at Oporto, and entitled Asnaes de Sctenctas Neturaes. The 
articles are mostly written in Portuguese, an? among them we 
notice one on the florw#of Oporto, and another on the birds of 
Portugal, as well as numerou® notes on natural science 
matters, 


$ 
MESSRS., MACMILLAN AND Co, have issued the thirty-first 


® volue of the ‘‘Statesman’s Year- Book,” edited by Mr. J. 
Scott Keltie,e'The statistics have’ been well revised, and re- 


newed in cases where recent information rendered such a course , 


‘desirable. These changes, and the many additions that have been 
made, bring the volume M touch with current topics and maintain 
‘its character as an indispensable work of reference on all statisti- 
cal and historical matters relating to the States of the world. 


' SEVERAL new crystallised compounds of hydroxylamjne with 
the chlorides and sulphates of cobalt and manganese have been 
isolated by Dr. Feldt in the Iqbotatory of the University of 
Berlin. The chlorides are analogous to the salts containing 
zinc, cadmium, and barium described some few years ago by 
Crismer, being cogstituted upon the type RC],.2NH,OH.: The 
sulphates, h®wever, only contain one molecular equivalent of 
hydroxylamine, but contain two molecules of water of crystal- 
lisation. The compound CoCl,.2NH,OH is obtained by digest- 


ing in a flask through which a current of hydrogen is passing,- 


and which is: heated by a water bath, an alcoholic solution of 
cobaltous chloride with four molecular equivalents of hydroxy- 
lapige hydrochloride and a few cubic centimetres of an alcoholic 
solution of free hydroxylamine. Air requires to be excluded, 
as brown subsidiary products are otherwise produced. ,The 
liquid after a short time depusits the new com pound in beautiful 
rose-coloured acicular crystals, which are fairly stable, and may 
be preserved for months out of contact with the air. “They 
detonate somewhat violently, however, when heated, owing to 
sudden decomposition. The manganese salt MnCl,.2NH,.OH 
may be similarly obtained, and is more stable than the cobaltous 
compound, It explodé at 160°. The qilphates cannot be pre- 
pared in alcoholic solution, owing to the sparing solubility of 
the constituent sulphates if alcohol. Ry employing aqueous 
solutions salts of a similar nature are obtained, but with the 
difference of composition above mentioned. Both the salts 
CoS0,.NH,OH.2H,O and MnSO,.NH,OH.2H,0 are similar 
in appearance to the chlorides, and are considerably more stable 
in their nature. The most interesting of Dr, Feldt’s pre- 
parations, however, is a salt CoCl,,6NH.OH, analogous to the 
well-known luteo-cobalt-ammonium chloridé. When -aqueous 
or alcoholic solutions of cobaltous chloride and hydroxylamine 
are mixed. in contact with air, the rose-coloured precipitate 
rapidjy darkens, taking up oxygen in all probability to form the 
compound CoOCl.2NH,OH. If this substance is suspended in 
strongly cooled-alcohol, and. a'similarly cooled alcoholic solution 
of hydrochloric acid is allowed to fall slowly injea dark green 


liquid is produced, which eventually deposits:a yellow crystalline |e 


powder. This precipitate dissolves readily in dilute aqueous 
hydrochloric acid, and the solution yields on evaporation the 
lnteo-salt in large, well-formed, bronze-coloured cry%tals belong- 
ing to the monoclinic system. This somewhat remarkable com- 
pound is a particularly stable substance, which yields a crystalline 
precipitate of the corresponding oxalate, Co,(C,O,)3.12N HOH, 
upon the addition of ammonium oxalate solution, Full details 
of the work axe contributed to the Berichte. 


THE pulflisher of ‘‘ Der Botanische Garten zu Buitenzorg auf 
Java,” and ‘'Eine*Botahische Tropenreise, Indo-malayische 
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Vegetationsbilder und Reiseskizzen,” enoticed in ghese cofumns 
last week, is W. Engglmann, gf Le®pzig. . 
o 


4 
. THE additions to the Zoological Society’s Gardens during thg 
past week include a Diana Monkey (Cercopithecus diana @ ) fron? 
West Africa, prgsgnted by Miss %. D. Summerbell; a Wilé 
Cat (Felis catus?) from Inverness-shire, presented by Mrs. 


Ellice; two Collared Peccaries (Dicotyles tajagu @ $3); a i 


Globose Curassow (Crax globicera 6) from British Honduras, 
presented by H.G. Sir Alfred Molony, K.C.M.G. ; two Cape 
Bucephalus (Bucephalus capensis); a Cape. Viper (Causus 
rhombeatus) from South Africa, presented by Mr, J: E. 
Matcham; two Crossed Snakes (Psammophis cructfer); a 
Smooth-bellied Snake (Hemaelosoma lutrix) ; a Rhomb-marked 
Snake (Psammoghylax rhombeatus) from South Africa, pre- 
sented by Messrs, H. M. and C. Beddington ; a Crosseg Snake 
(Psammophis crucifer); a Hoary Snake (Coronella cana); a 
Poff Adder ( Vipera aricigns) from South Africa, deposited. 
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OUR ASTRONOMICAL COLUMN. 


COMET-SPECTRA AS AFFECTED BY WIDTH, OF SLIT.— 
The unaccountable differences between the spectrum of burning 
or electrically glowing carbon and the carbon bands observed 
in comets are successfully explained by Prof. H.. Kayser in the 
Astronomische .Nachrichteni The: chief differences @#served 
between the conietary.and térrestrial spectra are the following : 
—The carbon flutings in the laboratory have a bright, edge on 
the red side, which in the comet spectrum is displaced 
towards the red. But the maximum. of: luminosity in the 
latter is more refrangible than the bright edge in the former. 
Whereas in the true carbon spectrum the first fluting is 
the brightest, in cometary spectra. the second has often 
appeared brighter than the first. It is suggested that, all 
these anomalies are due to the fact that in astronomical spectro- 
scopy the slit cannot be closed so far as in the faboratory, when 
the.objects observed are as faint as comets usuaMy are. If we 
suppose the true spectrum to be that produced by a very, narrow 
slit, we may reproduce the impure cometary spectrum by slid- 
ing a wide slit along the true spectrum, and adding up for every 
position the strips of the true spectrum coverit. slit, We 
shall thus obtain the portion of the impure spectrun® corres- 
ponding to the centre of the Slit. When the wide slit 
encounters a band with a bright edge towards the red, it will as 
once begin to. indicate a brightness, witich wHl gradually in- 
crease until the slit is completely filled with light. The 
maximum will then have been obtained, and we see that it does 
not correspond to the bright edge, but to a line withig it. Thus Ħ 
the first two anomalies are accounted for. Finally, if the slit is 
so wide that it comprehends two carbon bands at the same time,, 
the maximum will not be obtained when the first or the second 
band occupies its centre, but when the first is just leaving and 


the third just entering. This agcounts for the third anomaly. e 


The experiment may be easily performed in the laboratory, by 
observing the arc spectra of calcium or iron, On widening the 


‘slit the line spectra of these elements show the. same positions 


for The widened lines, but the carbon bands are diffused towards 
the red, and their maxima are displaced towards the violet. 


THE ASTIGMATISM’ OF ROWLAND’S: CONCAVE GRATINGS. 
¿The astigmatism of the Rowland concave’ gratingggives to 
this form of spectroscope the advantage of showing no dust lines 
along the spectrum, and of broadening out the spectrum of a 
tar or a small electric spark into a band; but the same pro- 
perty makes it unsuitable for the simultaneous observation of 
two spectra by the usual method of illuminating one part’ of the 
slit with one source of light, and’ the other part with another 
Source. By a speagal device, Prof. Rewland has no difficulty in 
obtaining photographic comparison spectra, but his method 
only holds good tor photography. In a recent pafiphlet by Dr. e 
J. L. Sirks (Amsterdam: Johannes: Müller), however, it is 
shown that a slight modification ofthe ordinary method will 
enable the desired comparison to be màde, at least in the first 
and second order spectra. . The comparisoa prism, uiva- 
lent arrangement dor introducing a secênd source of light, needs 
only:to be: placed some distance from the slit, at a point @e- 
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termined by he intersection of the line joining the slit and the 
grating, with a line. dra®n thgough the focus at a tangent to 
the*circle having its centre ® the middle of the line joining the 


° erating with the focus. It is further suggested that the special 


“qualities of a Rowland grating which are due to its astigmatism 
emay be imparted to a ‘‘dfoptric” spectroscope by giving £ 


, slight convex spherical curvature to one of the prisms, so that 


the ipstrument becomes slightly astigmatic. 





a * 
THE INSTITUTION OF NAVAL ARGQAITECTS. 


AST week’ the Institution of Naval Architects held their 

“ annual spring meeting, under the chairmanship of Admiral 
Sir John Dalrymple Hay, one of the Vice-Presidents of thè 
institution, the President, Lord Brassey, being absent abroad. 
There was’ an unusually strong list of papers; perhaps almost 
too strgng, for it was impossible to do justice $ the sixteen con- 
tributions, to say nothing of the formal proceedings and the 
chairman’s address, within the limited space of a three days 
meeting. Some of the papers might gave been referred back to 
the authors with advantage, notably the two long contributions, 


- one on the detachable ram, and the othes on the comparative 


merits of the cylindrical and water-tube boilers. - ` è 

The following is a list of the papers on the agenda :—~(r) 
‘The qualities and performances of recent first-class battle- 
ships,” by W. H. White, C.B., Assistant-Controller of the 
Navy, and Director of Naval Construction ; (2) ‘* The amplitude 
of rolling on non-synchronous waves,” by Emile Bertin, 
Directeur de l'Ecole d’Application Maritime, Paris ; (3) ‘* The 
stresse on a ship due to rolling,” by Prof. A. G. Greenhill, 
Royal Artillery College, Woolwich; (4) “On Leclert’s 
theorem,” by Prof. A. G. Greenhill; (5) ‘‘ Recent’ experi- 
ments in armour,” by Charles E. Ellis, Managing Director of 


< @John Brown and Co., Limited, Sheffield ; (6) ‘ The detach- 


ee 


able fam, or the submarine gun as a substitute for the ram,” by 
Captain W. H. Jaques, late U.S. Navy ;'(7) ‘‘ Leaves from a 
laboratory note-book : (a) some points affecting the combustion 
of fuel in marine boilers : (2) the spontaneous heating of coal,” 
by Praf. V. B. Lewes, Royal Naval College, Greenwich; (8) 
té The circulation of water in Thornycroft water-tube boilers,” 
by J. I. Thérnycroft ; (9) ‘%On water-tube boilers,” by J. T. 
Milton, Chief Engineer Surveyor Lloyd’s Kegistry of Shipping ; 
(10) ** On the comparative merits of the cylindrical and water- 
tube boilers for ocean steamships,” by James Howden ; (11) 
“F urther AM ions on the vibration of steamers,” by Otto 
Schlick (12) “On the relation between stress and strain in the 
structure of vessels,” by “B C: Read and G. Stanbury, assis- 
tants to the Chief Surveyor Lloyd’s Registry of Shipping ; (13) 
‘6 Steam pressufe losses in marine engines,” by C. E, Stromeyer, 
Engineer Surveyor Lloyd’s Registry of Shipping ; (15) “ Ex- 
perience with triple expansion engines at reduced pressures,” by 


* D. Croll » (16) “* Fluid pressure reversing gear,” by David Joy. 


M. Bertin’s paper and Prof. Greenhill’s second paper wére 
taken as read. 

Mr. White’s contribution had been looked forward to with 
some interest, as it was anticipated that a somewhat lively dis- 
cussion. would ensue between the constructors of the Admiralty, 
and naval officers on the question of the rolling of the 
‘Resolution, a subject dealt with by the author. Although the 
admirals mustered in some force, the discussion was of a very quiet 
nature, and the general opinion was that the Resolution and her 
sister-ships are perfectly safe vessels, and quite a? well designed 
in regard to rolling capabilities as the tried battle-ships which 
have preceded them. : That this-fact could be shown by scien- 
tific reasoning was known beforehand to those acquainted with 
the elements of design of the ships, and having sufficient technical 
knowledge to draw conclusions from the premises, 
theless the doubts raised by the fact that the Resolution had put 
back to port after encountering a heavy sturm in the Bay of 
Biscay, and the certainly extravagagt newspaper reports of the 
occurrence were an unpleasant featufe, especially as they ap- 
peared to be shared by a certain number of naval officers. It is 
well? therefore, that the discussign took plgce, and the matter 
has begn set 2t rest., Mr. White's was a very long contribution, 
far too long for us to atteyipt even to abstract ıt here; but it 
was none too long for the patience of the megling, as it was full 


tof suggestive Matter from beginning to end. The author dealt 
Sin a ma 


ly way with the questions, in relatipn to battle-ships, 
ofgiraught and trim, stability, :metacentric height, curves of 
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statical stability, pertod of oscillation, bilge keels, behaviour ‘at 
sea, thf tehavur of the Resolution in®December 1893, per- 
formances under steam, nmnceuvring powers, relative size a 
cost of Royal Sovereign class, and the C8uturion and Barfleur 
class. Usfavourable comments have been made on the oyal 
Sovereign class—the eight. battle-ships of the Hamilton pro- 
gramme, of whic the Resolution is ong-—~because they have 
rolled heavily when small vessels have been comparatively 
steady. This, of course, is g circumstance for which the 
laws of nature are responsibfé rather than the designers of the 
ship ; for however talented a naval architect may be, he cannot 
destroy natural laws, but can omly seek to work so that they may 
be on his side, rather than fly in their face. : To this end the 
constructor attempts to dispose dimensions and weighfS s0_® 
that the natural peri®d of oscillation of the ship,may not syn- 
chronise with the period of wayes more commonly encountered. 
A fair metacentric height is, of course, necessary in order that 
the ship may have stability, but an unduly large metacentric 
height tends to Jessen the period of oscfilation, and thus brings 
the period of the ship more nearly into harmony with: that.of 
waves ordinarily occurring. In fact, excessive stiffness produces 
undue motion amongst waves, whilst a very steady comfort- 
able vegsel might be one in danger of turning over under very 
small impulses. These facts are well known, of course, to those 
accustomed to the design of vessels, but they apparently are not 
fully grasped by many of thos@ who go to sea in ships, to judge 
by the correspondence called forth by the Aesolution igcident. 
After the discussion that has been called. forth by ‘that incident, 
and the instruction given in connection withgit, a hope may be 
expressed that. ‘‘ stability ” and ‘‘steadiness” wil not always 
be taken to accompany each other. The metacentric height of 
the Royal Sovereign class of the barbette type ‘is 34 feet, and 
past experience has shown that an: excellent combination of 


-stiffmess and steadiness has been obtained with metacentric 


heights varying from 23 to 33 feet. It may be taken for granted 
that it is desirable to give vessels a long period in order.to gain 
steadiness, and with these big vessels the metacentre could be 
higher than in smaller craft, and, under extreme conditiofis ef 
lading, the Royal Sovereign class could have as great a height 
as 4 feet without unduly impairing their prospect of steadi- 
ness, whilst of course the stiffness would be great. It is worthy 
of note that the inclining experiments made with the.oyad 
Sovereign showed the calculated centre of gravity to be but 
1} inches above the actual position ; @result which speaks welt 
for the care with which designs are got out'at Whitehall. The 
period of oscillation of the Royal Sovereign with normal weights 
and 34 leet metacentric height, is about eight seconds. . This 
accords with the period. of battleships which have acquired good 
reputations for steadinéss in times past. Most of the latter ships, 
Mr, White tells us, have smaller metacentric heights, but they» 
are also inferior in weight- and moment of inertia ; the latter, 
it must be remembered, having an important influence on the: 
period of o-cillation. Mr. White did not think it necessary to. 
explain to a professional audience the manner in which rolling, 
depends on the agreement between the period of the ship and. 
he period*’of the wave, a fact that must be apparent to anyone 
who considers how a child’s swing may be:caused: to oscillate 
through a wide range by small impulses appéied at the right 
moment. Apparently the Resolution fell in with a sea, on the 
memorable occasion in the Bay of Biscay, which tilted her from 
side to side just as she hérself was inclined to roll, whilst the 
little torpedo gun-boat Gleaner, which accompanied her, and 
made so much better weather of jt, was not ‘‘ fitted” by the big 
sea, In more moderate and more ordinary weather the relative 
conditions might have been reversed. In any case,'it is as well to 
repeat, the Resolution at her greatest angle of roll had an ample 
margin of stability, and there was no reason to fear for the ship, 
although it was doubtless remarkably uncomforeable on board, 
and: the captain: exercised a wise discretion in coming back, 
having, as he did, an entirely untrained crew under him. 

The papet by M. Emile Bertin treats with the subject of 
rolling of ships from a mathematical stand-puint, carrying on the 


investigation of the question from a point where it was left by 


the late Prof. Jenkins, in a paper wherein he investigated the 
maximum effect which takes place at the extreme &ngle of roll.. 
The author extends the theory to the effect at any intermediate. 
part of the oscillation, and®to the ‘case in which the angle of 
maximum-righting moment may be less than a right angle. 
The difficulty of exact measurement of rolling ‘is shSwn by. the 
paper ; a fact also well illustrated by Mr. White.in the previors 
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contribution. PÀ ordinary pendulam i strument? has been 
‘known to give indications 50 per cent, from truth, and it is 
evident that all statefhents as to the rolling o€ ships &t sea— 
dther than those pbtained by a trained staff of observers with 
approved appliances—Smust be taken with a very large grain of 
salt, ° 

On the second day of the meeting, Thursday, larch. 15, the 
-proceedings opened with Mr. Ellis’s very igteresting paper on 
armour. This was another long contribution, with an appendix 
which gave results of àll firing experiments on nickel steel and 
Harveyised armour that have tafen place, excepting two, and 
one of these is to be included later. The other was made with 
‘a Harveyised steel plate so manifestly inferior as not to be con- 
sidered fairly within the category.. There was not much dis- 
*,-cussfon of results or expression of Opinion in the paper, and it 

would be useless to attempt to abstract the details of the trials. 
The memoir will remain a standard record of what has been 
done in this field up to the present time, and as such we must 
be content to leave it. The discussion which followed was much 
„of the same nature astHe paper; but the gratifying fact seemed 
apparent that at present English makers of armour-plates are 
somewhat ahead of their foreign competitors. How long it will 
‘be before the see-saw of inventive progress@wvill again put another 
country in the front, remains to be seen, and doubtless gepends 
chiefly to what extent monopoly is allowed to rule. 

The leaves from Prof. Lewes’s laboratory note-book did not 
dorm quite so valuable a paper a$ we are accustemed to get from 
him. A good deal that was said about combustion was certainly 
not new, even. to the common engineer who has not made a 
‘special study of chemistry, and the many. practical points missed 

. Seriously da@gracted from the value of the matter set forth. Thurs- 
-day evening’s sitting was the big one of the meeting, indeéd we 
have seldom seen the theatre so overcrowded as it was when Sir 
Nathaniel Barnaby took the chair at seven o’clock. The water- 
tube boiler is Ze great marine engineering question of the day, 
and there was a prospect of it being fully discussed after the 
reading of the three papers that were on the list. The boiler has 
never received the attention it deserves at the hands of engineers, 
the *steam-engine apparently affording a much more interesting 
field of research. The neglect has carried with it its own 
punishment, for the boiler has always been the most fruitful 
source of trouble to the marine engineer. To such an extent 
thas this been the case of late that engineers have perforce had to 
turn their attention to the less interesting branch of machinery 
design. The advent of She three-stage compound engine, and 
the consequent demand for higher.pressures, has emphasised the 
need for a new departure, although the introduction of the 
corrugated flue and the application of steel to boiler çon- 
struction has delayedéhe crisis somewhat. .These advantages 
have, however, been fully worked “up, yet still there is 
ea demand for further advance, and .a large number of 
prominent marine engineers .appeare to think that the 
water-tube boiler, or pipe boiler—in which the water is inside 
.the tubes, and the fire outside—is the proper solution of the 
problem, Mr. Thornycroft — the well-known torpedo boat 
builder, who took the leading part in introducing the locomotive 
type of boiler afloat—was perhaps the earliest of the preseng- 
day advocates of the water-tube boiler in this country to expert 
ment and invant. The result of his labours is that he has 
produced a water-tube boiler at once safe, quick steaming, light, 
economical, and durable. The chief point which bas led to the 
attainment of these desirable qualifies is that he has been 
-able to combine automatic and sufficient water circulation with 
„small water spaces. His bojler consists of three horizontal 
cylinders which are placed so that in cross section of the boiler 
they are at the three angles of an imaginary triangle. The'top 
cylinder at the apex is connected to the two cylinders at the base 
by two Series of curved pipes which form the heating surface of. 
the boiler. “The grate is under the base of the triangle, and the 
whole is enclosed in a smoke-jacket or casing, the chimney 
naturally being at the top. The products of combustion pass 
-among the tubes, and thence up the chimney. Outskde the casing 
the top cylinder is connected to the two bottom cylinders. by a 
couple of large pipes. The top cylinder may be from a foot to 
three feet in diameter, according to the size of the boiler ; the 
bottom cyli@ders are considerably smaller, and the pipes form- 
ing the heating surface will be about one inchin diameter. The 
circulation ofwater, the chief feattre. which has led to the suc- 
cess of this steam generator, is obtained in this way :—When 
4e one-iftch pipes become heated, the water in them is 
$ 
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turned partly into steam, and thus the mass becofes of less 
specific gravity than the column ofeolid wateg in the down- 
comer pipes outside the casing gvhiche connect the extreme end 
of the top cylinder tothe extreme ends of the bottom cylinders. 
An ascending current of steam and water is thus set up in the 
tubes, whilst there must necessarily be a descending current ir 
the down-comer pipesto compenaate. In this way the watery 
is always travellihp’round in a continuous stream, up the hot 
steam generating pipes, and down the colder down-comer pipes 
outside. Mr. Thornycroft has made some very pretty experi- 
ments with one of his boilers, which we lately had an opBortunity 
of seeing at his works at Chiswick. He fitted a glass end— 
made of a nuinb&r of sheets of plate-glass stuck together by a 
tran$parent cement—to the top horizontal-cylmder, so that the 
circulation could be seen and measured, For the latter purpose 
% notched weir was put in the end of the cylinder, and the flow 
over it gauged according to the usual formula. The ends of the 
steam generating tubes could be seen spurting out water inter- 
mittently, and tfe circulation of water is so thorough that it was 
found by the weir measurements that the circulation d¥ water 
was 105 times as rapid as the evaporation; that is to say, 
for each pound of steam generated I05 lbs. of water passed 
round the system, or, in other words, an equivalent of every 
pound of water pasged 105 times round the cycle before being 
evapogated. It will be evident that with a volume of water 
sweeping with a rapidity such as this through the generating 
tubes, the surface would not be likely to be overheated, what- 
ever the rate of combustion might be, and however fierce the fire. 
The problem. of ‘‘drowned tubes” v. ‘* above-sfirface tubes,” 
which appears to be likely to be the burning question of the 
hour in water-tube boiler circles, is one into which we cannot 
enter here. Mr. Thornycroft is the leader of the @ above- 
surface” school, whilst his great rival of the lower reaches, Mr. 
Yarrow, heads the “drowned tube” believers. Undoubtedly 
the Thornycroftians have more rapid circulation on their side ; 
the question arises whether the Yarrovians have circulation 
enough, ; A a 

Mr, Milton's paper consisted of a description of various types 
of water-tube boiler at present before the engineering world. 
It contains a large number of illustrations, and forms a valuable 
addition to his paper on the same subject read at the last gammer 
meeting of the Institution held in Cardiff. Of Mr. Howden’s 
paper it is not necessary to speak. ° 

Friday’s proceedings opened with a most interesting paper 
by Mr. Otto Schlick, whose investigations into the question of 
vibration of steam vessels will become classic. This farther 
contribution carries the problem a step fu emt; perhaps it 
should be said, enables the engineer to draw his coffclusions 
with greater clearness. By means o6a model designed to repre- 
sent the hull of a steam vessel, the author showed the effect of 
placing various engines in different parts* of the vessel., There 
were engines of many types—single, double, triple, and quad- 
ruple cranks, Pistons were weighted to represept difference in 
sequence of cylinders, and cranks were arranged gt various» 
angles. The model engines were shifted from part to.part of the 
plank which represented the hull of the vessel. This plank, 
suspended from a frame by helical springs, naturally had a period 
of vibration of its own, which period was of the first order, z.¢. 
with two nodal points ; and as the engines were placed. upon the 
nodes orelse in other positions, thé vibration was intensified or not 
„when the revolutions of the engines reached that critical numbers 
when synchronisn: was obtained between revolutions and the 
pefiod of vibration of the plank or hull, according to the now well- 
known rule. We cannot pretend to give all the varying changes 
that were rung by Herr Schlick upon his model. Sometimes 
the changing of the high pressure for the low-pressure piston 
would start most violent oscillations, or wice versa, Whilst the 
shifting of the engines to an equivalent of a few feet in an 
actual ship would have a really wonderful effect. For the details 
of these experiments we must refer our readers to the original 
paper, wherein both naval archftects, engineers, physicists, and 
mathematicians may find gatter of much interest. 

Messrs. Read and Sta&bury’s papey is one of that admirable 
series on the subject of stress and strain in vessels upon which 
the first-named author especially has devoted so such time and 
thought. The present is a paper of almose pure¥y pro-° 
fessional interest, and is one withwvhich it would be impos- 
Mr. Taylor’s paper was not read, Mr. 
Froude, in the absence of the author, givin petra Thee 
problem of calculating the] pressure gnd_Velocity.etefvater ate 
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every poirg of the immersed surface of a ship, upon the lines 
and $pead being given, gs one which will long remain to be 
solve ;, but“every step tgwards that end must be of interest, 
° and the best way to proceed is Katurally®o divest the subject of 
è those elements which tend to obscure its solution, and. thus 
egrapple with difficulties in detail. This the author proceeds to 

do by imagining a set of cagditions which by no means exist 


*Thus, he supposes the surface of the wat@r *covered by rigide 


smooth ice, and the vessel to be flat-bottomed with vertical 
sidef, In this way similar water lines are obtained, and the flow 
of wates will be in plane stream lines only. This simplifies the 
-work, since the methods and formule dealing with stream lines 
in two dimensions are much simpler than tho& fdr stream lines 
in three dimengjons, The author proceeds to work oft his 
problem on these lines at some length, and it will be evident 
from what has been said that it would be impossible to deal 
adequately with the question in a report such as this; in fact, 
the paper requires more study than we have been able to give 
to it up to the present. A short discusgion followed the 
reading. : 
Mr. Stromeyer’s paper discussed steam pressure losses in steam- 
engines due to various causes, such as friction of steam in pipes 
.and passages ; the spring of eccentric “straps, rods, and links ; 
inaccuracies in slide valve motion ; piston leakage ; throttling of 
steam, &c. Mr. Croll’s paper dealt with a subject that has oc- 
.cupied the attention of marine engineers for some time past—the 
best method of working engines at lower powers ; and Mr. Joy 
described his arrangement for reversing engines by means of an 
‘hydraulic cyfinder placed ‘inside the eccentric, so that an 
_effect, in some respects, similar to that obtained by means of the 
loose eccentric is reached without the uncertainty of the latter 
devicegand also with the further benefit of being able to ‘link 
up” or to stop the engines by making the eccentric disc coaxial 
with the shaft. The arrangement is certainly a very taking one, 
and appears to promise well, though of course such a tried de- 
vice as link motion will not be ousted until any new arrangement 
@ has thoroughly proved its superiority. 

The meeting terminated with the usual votes of thanks. 


The 
summer meeting will be held at Southampton, in July. 


- | CHOLERA} 


[F anyone had undertaken, thirty years ago, to classify the 
conimunicable diseases according to whether they are easy 
or difficuly, i prevention, he would have doubtless placed 

e cholera, the disease I have chosen for the subject of this lecture, 
.- in the font rank amongst the non-preventible, or, at any rate, 
‘amongst those diseases tat are preventible with very great 
difficulty ; while, if anyone were at the present time to revise this 
classification, Hf: would find himself in the fortunate position of 
‘placing cholera in the front rank amongst those diseases that are 
-easily prevented ; in fact, he would be able to tell you that the 

* preventioa of the spread of cholera is beset with less difficulty 
‘than that of some of the communicable diseases which in towns 
we have almost constantly among us, as, for instance, pneu- 
monia, diphtheria, measles, and scarlet fever. Nothing could 
more forcibly illustrate the great advance in practical sanitation 

e than the comparative immugity from cholera in an epidemic 
form, which this’ country has enjoyed for the last twenty-five 
‘years. By saying ‘“‘ comparative immunity,” I am not forget- 
ting that we have had cases of Asiatic cholera in this country 
‘during the last autumn, and it is precisely the remarkably limited 
character of this last outbreak which furnishes thé best proof of 
our advance in sanitation, and gives satisfactory evidence of the: 
‘correctngss of the views on which the measures adopted for 
the prevéntion of the spread of cholera are based, and of the 
justification’ of placing cholera amongst the easily preventible 


“diseases. “To give you an‘idea of what sanitation has been able 


to do, anal the complete success which attended the practice of 

good sanitation in preventing the spread of cholera, 'I will quote 

eo in illustration the following remarkable instance :*—A well- 
‘known fact which has received, unfortunagely, a great many 

.* illustrations, is this: that pilgrims in India carry the contagium 

e of cholera frem the fairs or @stivals, te which the disease 

is brought frém the endemic area, to localities which were 
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previously” free from cholera. e One such Kit is particularly 
notorious, and it has in the past always been a source of the 
utmost® anxiety to the Government of Ifidia; this is the great 
religious festival or Kumbh fair of Hardw§r, a town on the 
Ganges, but situated outside the endemi@area of ‘cholera. This 
great Kumbh occurs once in twelve years, and it is attended by 
large numbers of pilgrims, a proportion of these coming from 
districts in whichgcholera is always endemic. It has thus fre- 
quently happened that this great concourse of pilgrims has been 
followed by a wide diffusion of ghe disease. The great Kumbh 
is principally a religious festifal, and is looked upon by Hindus as ` 
one of peculiar sanctity, and the very aim and object of their 
pilgrimage is to bathe in the sacred Ganges, and drink of 
its holy waters, In 1891, when the last Kumbh fair was held, 
800,000 to 1,000,000 pilgrifas assembled in Hardwar ; and to gets® 


an approximate estifhation of the enormous pollytion to which 


the sacred Ganges at Hard» âr is on this occasion subjected, and ` 
the great risk from cholera to which those who drink of its 
waters are exposed, J will mention what Dr. Simpson, the able 
health officer of Calcutta, states. In “describing the scene at 
the ‘*sacred pool”? at Hardwar—somewhat retired from the 
rest of the river—to bathe in which and to drink whose waters 
the pilgrims gathew together in such multitudes, Dr. Simpson 
states that as the bathing of the pilgrims went on the clear stream 
became a muddy one ; that from April 8 to 12 there was always 
passing through the sacred waters a ‘‘ seething mass of humanity ” 
in constant motion, passing®through the pool at the rate of 
400 to 500 per minute. You can easily picture to youself that 
a few cases of cholera introduced into such a multitude, living 
under such conditions, would easily cause ngj only an outbreak 
of cholera there and then, but would by the retuzging pilgrims 
be carried far and wide. Thus a sanitary commissioner says 
of the Kumbh, previous to 1867 : ‘* Very little remains on record, 
but that little is a record of disease and death.” In 1867, and 
again in 1879, the festival was followed by an epidemic out- 
break of cholera, which on the latter occasion rapidly extended 
to the western districts. Now, all through the winter of 1890-91 
there was much cholera in the north-west provinces and along 
the pilgrim routes below the hills: So grave was the outto@k, 
that the question of prohibiting the fair to be held in April, 1891, 
was seriously discussed, and the official opinion of a civil-sur- 
geon, in conformity with that of many other officials of great 
experience, was to the effect that ‘‘ the most complete sanitary 
arrangement will be powerless to prevent the spread of cholera 
should the contemplated fair at Hardwar be permitted to tak 
lace.” Now mark what Mr, Ernest Hart says: i 
“ The fair took place in April, 1891. In December, 1890, 
proceedings began at and about Hardwar by the construction 
of seven bridges, by means of which access to the sacred pool 
from various parts waf much facilitated. The whole of the site 
was then cleared of undergrowth, all filth.was scraped away ane 
removed, and arrangements madé for the trenching of night 
soil, A small army of 1342 sweepers was engaged, and means 
were taken to. prevent their desertion, an event which previous 
experience had shown to'be not unlikely. The whole site was 
divided into sanitary sections, each with its temporary. hospital 
god its sfnitary patrol, every constable of which had his‘qwn 
fixed beat, within which he was instructed to (1) prevent 
overcrowding, (2) see to surface cleanliness,e (3) give notice 
and remove nuisances, (4) report offenders, (5) remove those 
sick of infectious diseases, (6) see to the proper location of 
animals. The sanitary,*police, and. medical sections were made 
to correspond, each section being equipped with a special hos- 
pital, a number of-constables, sapitary inspectors, an ambulence, 
and a large staff of conservancy men. Each section was thus 
complete and self-contained, and was directly responsible to 
the sanitary and deputy sanitary commissioners for the con- 
ditions of its own area. The members of the sanitary patrol 
had each their given beats, over which they exercised a con- 
stant supervision, acting also as detectives for sickness. 
“The key to the sanitary management of the fair lay in the 
searching o@t and rapid removal of all cases of suspicious dis- 
ease, in the maintenance of perfect cleanliness in the camp, and 
in the measures taken to prevent all possibility of contamination. 
Various improvements, however, were made in the conduct of 


-the bathing festival, which were no doubt of great*importance. 


t‘ The pilgrims coming from cholera-infected districts brought 


-the infection with them, nd two people died of undoubted 


cholera at Hardwar during the most crowded period, but they 
were promptly isolated, and the infection did not spread. No 
e e 


ol 


bd 
$ ° í 


‘ e 
Makcu 22, 2894] ° è NATURE ; ° 493 


SS Sarr errr Se iy eT ee en aara a 


s 
more cases arose in the town or camp, Ñor did the disease 
develop on the track ef the dispersing pilgrims. ẹ And.t&us we 
had the novel experience of a Kumbh fair at Hardwar without 
an epidemic of chofera gpreading all over the surrounding country 
concurrently with the dispersion of the gathering.” , 

This is unquestionably one of the most remarkable and 
brilliant achievements of sanitation in the whðie history of 
cholera. Not only in India, but also in Europe, has it been 
demonstrated that cholera is a preventible disease. ‘The history 
and character of the epidemic Whieh prevailed in France, Italy, 
and Spain between 1884 and 1886, and in Russia in 1892 and 
1893, was in no way different from what it used to be thirty 
years ago in other European countries ; it is expressed by stating 
e that the population of villages andetowns of whole districts 
“vere smitten by disease and decimated bwdeath. But it was 
different with @hgland and Germany. In 1892 cholera broke 
out in Hamburg, and asserted itself with great severity ; the 
insanitary conditions of its dock and port population, the 
neglect in supplying Hamburg with wholesome drinking water 
— Hamburg being then supplied with unfiltered, polluted Elbe 
water—brought for Hamburg the long-predicted day of reckon- 
ing. In former years the establishment gf such a focus of 
cholera as Hamburg, having such vast communications and 
intercourse with the whole of Germany, would hav been 
followed by innumerable foci of cholera all over Germany ; yet 
we have the remarkable fact that, with the exçeption of few 
cases in a limited number of towns, Germany did not suffer 
from an§ further epidemic outbreaks, And in a perhaps more 
striking manner was the same fact illustrated in 1892, here in 
England. Grimsby? and Hull also, had cases of cholera in 1893, 
the former officially at the commencement of September, 
unofficially some weeks’ before. The sanitary condition of 
Grimsby, as revealed at the time by inquiry, and published by 
the Times and the British Medical Journal, remind us, in some 
respects, almost of the times and conditions of a former genera- 
tion, and the result, as was to be expected, was an unnecessary 
loss of life through cholera. But although Grimsby carries on 
a gonpiderable trade by rail and sea with the rest of England, 
and is in notoriously extensive personal railway communication 
witli the rest of the northern and midland counties (vide the 
enormous fish and oyster trade of Grimsby and Cleethorpes, 
and the extensive tourist communication with Cleethorpes), with 
two or‘three exceptions in which asmall local outbreak occurred 
(Ashbourne, Derbyshireg Rotherham, Yorkshire;. North 
Bierley, Staffordshire), only isolated cases of cholera were 
noticed in the rest of England. What is this comparative 
immunity due to, what is the cause of the conspicuous 
limitation of cholera, that has been experienced lately both în 
England and Germany? In both countries foci of cholera had 
been established, sufficient, judging from former experience, 
for the dissemination and production of cholera in an epidemic 
form in numbers. of localities, and although the transmission 
and spread of cholera from the first foci, owing to the 
increased facilities of human intercourse, was possible in a 
greater degree than in former periods, yet the country remained 
practically free from cholera epidemics. ° 


Sir John Simon has years back insisted on the importance? 


of considering cholera, as also typhoid fever, as a ‘‘filth dis- 
ease” ; that is to say, both in cholera and in typhoid fever the 
contagium voided with the dejecta of a patient, affected with 
the one or the. other disease, is capable of setting up the dis- 
ease, if it finds access to the alimentary canal of a susceptible 
person, either by specifically polluted drinking water or 
articlés of food, or by the instrumentality of the hands that 
had ‘Si in contact with specifically soiled linen or other textile 
articles. 

Since the recognition of these facts it has bec@me an axiom 
in sanitary scienge to isolate the patient, to disinfect or destroy 
not only the dejecta, but all articles that may have become 
soiled by the dejecta of a patient affected with cholera, to pre- 
vent such filth from gaining access to drinking wgter and to 
articles of food, and to insist that the hands that have been in 
contact with such soiled articles ought to be scrupylously 
cleansed in order to avoid self-infection ; in short, to prevent 
and to avoid fhe contagium being ‘‘ swallowed.” By carrying 
out these precepts it has become possible, and, as events proved, 
it has been successfully accomplished that cholera did not spread 
epidemically eħther at the last Kumbh fair at Hardwar, or in 
England orén Germany. This success implies two things: (1) 
the locality, prior to the introduction of a case of cholera, should 
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be in a proper sanitary condition, and @) on the appeatince of =, 
a case of cholera the measureg, for @solation and disinfeetion 
should at once be put fh practice ;ethere should be no attempt 
at hiding or ignoring, but boldly and openly the fact should be e 
récognixed, and action taken accordingly ; for if in any locality ® 
ayen a few cases are alléwed to passsundealt with, and supposing e 
ehe sanitary condfti8ns of that ‘locality be of an inferior char- 
acter, the dissemination of the contagium and the creation of a» 
number of further and independent. foci may in a short time 
bring about a state of things in which the check of the eBidemic 
spread of the disease becomes a matter of the Sreatest difficulty 
—an occurrente Which had its illustration both in Hamburg and 
in Grtmsby. Though a great portion of England may claim to 
be fairly well prepared, as far as general sanitation, drinking- 
water, drainage, and general cleanliness are concerned, it is 
notorious that there remain localities which escaped a visitation 
by cholera during last year; but their luck may not hold out on 
a second occasio and a day of reckoning may arrive on which 
they will be rudely awakened, like Hamburg, to the fa@t that © 
by their negligence in the past they haveto pay a heavy penalty 
in human life. a 

Now, it will be asked, 1s it a fact that those isolated cases 
which occurred in qifferent localities in England during the 
last autumn were really cases of true or Asiatic cholera, and 
that owing to the better preparation and stricter execution in 
regard to sanitary measures, insisted on by our Pu ilic Health 
authorities, those isolated cases did not spread, and were ‘not 
followed by further outbreaks of the disease? It nust be evi- 
dent that if those cases were not cases of true cholera—that 
is to say, if they were of the character of that disease 
which occurs in each year during the summer and autumm in a 
sporadic form, known as English cholera or cholera nostras, then 
the above proposition as to the supposed superiority of our sani- 
tation for the prevention of the spread of epidemic or Asiatic 
cholera remains as yet untried and has still to be proved. No 
one, I presume, will deny that we had in September, 1893¢true 
or Asiatic cholera in Hull, Grimsby, and certain other places ; 
the character of the disease, the grouping of the cases, and the 
high percentage of mortality prove this; besides, it is known 
that cases of cholera have reached our shores buth in 18q2 and 
1893. Similarly, it will not be denied that tie cases that oc- 
curred in Rotherham, Ashbourne, and North B.erley were of the 
same nature; the symptoms, the epidemic characier, and the 
high fatality alone prove this. But what has been qurstioned is 
whether the isolated cases which occurred in Retford, Leicester, 
Derby, Doncaster, Yarmouth, London, andewshef™ faces, were 
true cholera. Now, it is agreed that as regards their œlinical 
history and mortality (these were all Stal cases) a distinction be- 
tween them and typical true chulera could not be drawn. But, 
it is said that (æ) on account of their occurting agwisolated cases, 
and (6) on account of the impossibility of tracing the way in 
which the infection had been imported, the proof that they were . 
cases of true cholera has not been satisfactorily established. ° 

As to (z). If in any locality after the appearance of one or 
more suspicious choleraic cases there should follow, sooner or 
later, a gradually increasing number of similar cases with high 
fatality, the preliminary conclusion that these are cases of true 
cholera is justified. But. whether in any locality one case is e 
followed by others,.or remains an i8olated one, obviously depends 
on the condition whether. the contagium, either by the prevailing e ee 
insanitary conditions, or. by the laxity of the application of 
sanitary measures, has or has not been allowed to take a footing 
and to spread ;efor if, as stated above, the conditions a. to drink- 
ing water, drainage, &c. are satisfactory, and if on the intro- 
duction of the first case this is at once isolated, its dejecta 
disinfected and destroyed, and infection from it theref®re pre- 
vented from being disseminated, it is clear that no further cases 
would be forthcoming. The epidemic diffusion of the disease 
depends then on deficient sanitation, and cannot therefore be a 
distinguishing character between What is true and what is not 
true cholera. No one doubts that the few cases that were im- 
ported from cholera-infect@l Uistricts in, 1891 into Hardw ar were 
cases of true cholera? yet we saw that owing to the excellentand «e 
thorough sanitary measures taken before and during the fair» no 
epidemic occurred ; those few Cases therefore remain cates of ° 
true cholera, notwithstanding the gnwonted absence of an 
epidemic outbreak. m 

In a like mannef it must be evident that numbess of peysons ə 
that contracted the infection in Hambuyg in*1892¢i1raeefed to s ž . 
many places in Germany where they sickened of, and some pf 
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e that in some of the typical cholera cases, in which the dejecta or 


them ng ga. fh to, theedisease ; others came over to England 
and eo London, yet they did nòt produce an epidemic in the 
looalities in which they arriged or died#for the simple reason 
» that they were looked after, isolated, and their dejecta and be- 
è longings disinfected or destroyed. But they do not cease to be 


e cases of true cholera, thoughthey were ħot followed by otherse 
The following case, that occurred in Enflafid last September,» 


may serve as an illustration, A man, landlord of an hotel in 
Retford, who for some days was suffering from diarrhoea, had 
‘been t Doncaster, where he partook of oysters brought from a 
cholera-infected “locality, Soon after arriving home he was 
seized with violent cramping pains of the arfns “and legs, sick- 
ness, vomiting,@and diarrhoea ; the doctor who’ was calfed in 
noticed the altered voice, which was like a whisper ; the patient 
was very restless, and complained of great depression; tke 
evacuations were like rice-water, there was suppression of 
urine ; he rapidly became collapsed, the extremities became 
cold, and the surface of the body livid and slftunken. He died 
after fn acute illness of fifteen hoursand a half. I have read to 
you the clinical history of this case because it presents the pic- 
ture of true virulent cholera, such as,is described in text-books 
as a most typical case of Asiatic cholera. It is presumable that 
the above person became infected by egting oysters, because 
these were derived from a place where cholera was rife,sbut it is 
only presumably so; the man had not been either at Grimsby, 
Hull, or Cleethorpes, or any cholera locality ; but that he suf- 
fered from, and succumbed to true cholera, can hardly be, 
doubted, anti I shall give you presently further evidence to that 
effect ; and yet this remained, thanks to the prompt sanitary 
measures taken, the only case of cholera that occurred at Ret- 
ford. eYou see, then, that a case remaining an isolated one does 
not necessarily cease to be a case of true cholera. 

As to (4), As regards the inability to trace every one of the 
isolated cases that occurred in the different localities to a previous 
focus of cholera, and the allegation on this ground that it 
remmins doubtful whether these cases were or were not true 
cholera. It is unquestionably a great help, in order to make a 
correct diagnosis and to take the necessary precautions, to. trace 
the manner in which the infection found entrance into a given 
localjty. But, unfortunately, the way in which the contagium of 
cholera, as wefl as that of typhoid fever, travels, is not always 
a straight ene or easily followed ; in many cases the way can 
be followed with approximate accuracy, but in others—amongst 
them some epidemics of undoubted true cholera—the manner 
in which the contagium was introduced has baffled even 
experien ‘anéharians, and it is owing precisely to such 
instantes (they have occurred both in India and in Europe), 
that the solution of the papblem as to the origin of some of those 

« cholera epidemics is beset with great difficulties, and has called 
forth a diviston of*opinion amongst epidemiologists. If the 
problem were of such simplicity as is implied by the assertion, 
that in every case of cholera we must be able to trace the 
infectioy to a known focus, the division of opinion as to the 
oriyin of some of the epidemics of true cholera would long ago 
have disappeared. i 

Koch first showed that in the rice-water-like dejecta and in 
the rice-water-like contents of the intestine of a typical case of 
Asiatic cholera, there occur certain bacteria, which, on account 
of their shape, were called “by him comma-bacilli ; he showed 


the intestinal contents are of what is called rice-water-like 
character (that is to say, in a more or less translucent flufd are 
suspended large and small flakes, composed ef the detached 
epithelium lining of the intestinal mucous membrane), the flakes, 
‘as also the fluid, contain these comma bacilli in enormous 
-numbéts ; and that the flakes contain them in a characteristic 
linear arrangement, occasionally to the total exclusion of other 
kinds of bacteria, such as may be found inhabiting the normal 
alimentary canal. 

I exhibit here on the screeh photographs of the microscopic 
character of the rice-water-like dejecta uf typical cases of Asiatic 
‘cholera; one from a case in Indi& several from typical cases 
that occurred last year in England. e illustrations show 
net only aegreat number of, the comma bacilli and a total 
exciftsion of other bacteria, fut also the characteristic linear 
arrangement of the vibrjos in the flakes. 

Tt is now agreed by all who have devoted attention to this 
subject, thaseuch a condition as I have sHown you here does 
not asar ‘in ahy gther acute disease of the alimentary 
çanal in man except in Asiatic or true choldra, A large number 
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of cases of choler€ nostras, “or English cholera, have been 
subjected to examination abroad and in ngland in non-cholera 
years, and the result was always the same-—viz, a condition sugh 
as I described and showed to you does Bot dccur in them. So 
much so,gthat all pathologists agree that, supposing a case pre- 
sents the principal symptoms of cholera, inclusive of the rice- 
water-like decta if the flakes suspended in the fluid portions 
of the dejecta show under the microscope crowds of the comma 
bacilli, particularly. in the above linear arrangement, the 
diagnosis ‘true cholera” is fflly justified. Whether a case of 
this kind is an isolated one, and whether we are able or unable 
to trace the way in which thg infection has come about, does 
not, to my mind, alter the diagnosis in the slightest degree. We 
may be successful in pufting our finger on the probable or 
demonstrable path on which the cholera infe¢tion travelled, or 
we may be baffled in this attempt; we may say—as in the cases 
that occurred in Hull and Grimsby, in Rotherham, Ashbourne, 
North Bierley, and elsewhere—here we have a succession of 
cases presenting all the clinical and pathological characters of 
true cholera, showing the high fatality found only in true 
cholera ; the flakes of the rice water-like evacuations show the 
microscopic characters observed only in Asiatic cholera ; there- 
fore we are dealing: with true cholera, and we do not further 
trouble ourselves (for the object of making correct diagnosis) 
with finding out how the first case was introduced, particularly 
if we remember that most ofethese places, owing to their situa- 
tion, may have been exposed to importation of the contagium 
from cholera-infected localities. Or we may say, as in’the Ret- 
ford case, we presume that the patient, having partaken of 
oysters’ which came from an infected localit, caught the infec- 
tion through these oysters, and the case, presenting all the 
clinical and pathological characters of virulent true cholera, and 
the flakes of the intestinal contents showing the microscopic 
characters found only in Asiatic cholera, must be one of true 
cholera, notwithstanding that the case is for Retford an isolated 
one. But I fail to see how the assertion can be justified, that 
has been repeatedly made during the last autumn, of various 
isolated cases occurring in different, localities— Leicester, Qeypy; 
Westminster, and others——viz. the assertion that ‘these cases, 
which were- all fatal, which presented the symptoms and 
pathology characteristic of virulent .true cholera, and which 
showed in the flakes of the rice-water-like dejecta. the micro- 
scopic appearances: characteristic of, and found only in, true 
cholera. The assertion, I say, thatehese cases cannot be true 
cholera, because we were not able to trace the manner in 
which infection was introduced, and because they have not 


' been followed by other similar cases, cannot be accepted. 


I take for illustration the noted case gf the woman, the cleaner 
in the House of Confmons; she died in Westminster last Sep- 
tember, after a very short illness ; the symptoms were those of trye 
cholera; the patholggical conditi8n of the intestine, the micro- 
scopic character of the flakes of the rice-water-like dejecta were 
such as are found only in typical cases of true cholera, and in no 
other known acute disease of the intestine ; but the manner in 
which she contracted infection could-not ‘be discovered, nor was 
this casesfollowed by others ; rigorous sanitary precautions were 
at once applied to the-house in which she lived and: all*that 
appertained to it, - A i ane 

I.show you here the microscopic character of the flakes of 
the rice-water-like dejecta of this case, and: you can see that 


‘it presents in a ‘conspicuous degree the characteristic ap- 


pearances, both: as to the number and arrangement of ‘the 
comma bacilli. | - E or 
The comma bacilli, derive? from cases- of Asiatic cholera, 
when tested by cultivation under the different conditions, such 
as are used in the laboratory for distinguishing one species of 
hacteria fro another, are-admitted on all sides to represent a 
definite group of organisms, of which the prigcipal distinguish- 
ing characters in cultivation and in microscopic specimens are 
shown in these photographs. : 
One character of particular interest which these ‘cholera 
vibrios, or cholera sptrilla, or Koch’s comma- bacilli show, is 
their behaviour when grown at the body temperature (37° Ci) 
in a solution containing peptone and salt ; in this solution they 
grow well.and. multiply very rapidly, and produee in it nitrites 
and indol; the presence of these products can be demonstrated 
already after a few hours 6-8) by adding to the culture a few 
drops. of pure sulphuric acid; the culture at bnce assumes a 
distinct rose-coloured tint; this reaction is calle@ the chotera- 
red reaction, Now, there are known other species of comma 
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bacilli or vibrios, which in shape, size, motilit}, mannerof growth 
in the different media, More or less resemble the owolera Vibrios 
of droch., Some of them also give the cholera-red reaction, 
sooner or later, when gwn in peptone salt culture. 

But there is at present known only one commas bacillus 
from the diseased human intestine that shows certain cul- 
tural characters, that, grows at 37° C. jn peptone salt 
cultivation with great rapidity, and gives in very short 
time the distinct cholefa-red reagtion ; and this is the comma 
bacillus of Koch, found by him @n the human intestine in 
Asiatic cholera. From this it follows that if in any case of 
choleraic disease this particular species should by microscopic 
examination, and by the culture test, be demonstrated as present 
ep theebowel, the conclusion is justified that we are dealing 
with true choler: ° 

In those isolated fatal cases of choleraic disease which 
occurred in different localities in England during last autumn 
(Leicester, Derby, Westminster, Doncaster, Yarmouth, and 
others), apart from the symptoms and the pathological condi- 
tions of the intestine and the characteristic microscopic appear- 
ances as to the distribution of the comma bacilli, this species of 
vibrio was demonstrated by cultivation, an@ therefore we are 
justified in saying that these cases were of the true or Asiatic 
type, and we are further justified in saying that it was owing to 
the prompt action of the sanitary authorities that these cases 
were not followed by epidemic outbreaks. a 

But while-we can state from the bacteriological examination 
that a particular case zs true cholera, we cannot affirm with 
ae reliability whether this comma bacillus plays any and 
which rôle in the causation of the disease; nor that a case in 
which the bacterioscopic examination does not demonstrate the 
presence of Koch’s vibrios in the intestinal discharges is not 
true cholera; and this for the important reason that in 
various epidemic outbreaks of true cholera there occurred in 
the same locality and at the same time, side by side, with un- 
doub‘ed cases of Asiatic cholera, and presenting the same 
clinical symptoms, the same pathology, and the same high 
deagb-eate, a certain proportion of cases in which Koch’s 
comma bacilli could not be demonstrated. In what respects 
the bacteriology of such cases differs from cases of sporadic or 
English cholera, is a subject for future inquiry ; at present no 
sufficient data are at hand. 


GEOLOGICAL SURVEY OF THE UNITED 
KINGDOM? . 


bd I. a 


è ENGLAND AND NALES. 
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Drift Survey.—In the early maps publifhed by the Survey, 
superficial deposits were generally left unrepresented. The 
importance of these deposits in questions of agriculture, drain- 
age, water-supply, and public health having at length been 
recognised, it was determined that in future they should be 
traced and shown upon the maps. As at first they were inade- 
quately understood by geologists, the mapping of them could 
not ,be made wholly satisfactory and complete. But as they 
came to be more theroughly studied and more carefully traced, 
they have been represented with increasing fulness and ac- 
curacy upon the maps. It has been thought desirable to revise 
and complete the earlier drift surveys in the north of England, 
and to‘extend these surveys over¢he other parts of the country 
where they have not previously been made. This renewed 
examination of the ground is carried on upon maps of the scale 
of six inches to the mile, and advantage is taken ofit to check, 
and where needful to correct, the already published mapping of 
the older geological formations underneath. 

As the Geological Survey advanced into the eastern counties 
of England, the importance of the drift deposits became 
increasingly manifest. Over large districts indeed it was im- 
possible satisfactorily to delineate on maps the structure and 
boundaries of the formations underlying the drifts which spread 
asa deep cover above them. For such areas drift maps only 
could be issued. 


2 Annual Report of the Geolozical Survey for the year ending 
December, 3r, 1892. By Sir Archibald Geikie, F.R.S., Director General. 
Fromethe Repoet of the Sctence-and Art Department for 1892. (Some of 
those portions of the Report which describe the scientific results of the 
Survey operations during the last few years are reprinted here). 
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‘deposit, in part coptemporaneous withthe ] 
waters. Other geologists have expressed similar views, 
- © 


It was not until the original survey ofthe whole gof Ffgland 
and Wales had been completed that th systematic re-survey of 


‘the drifts was begun oñ the six-tnclescale, over those areas rfot 
. previously surveyed for this purpose. 


In the south-east 
of England, where the work is under the charge of Mr. 


‘Whitaker, it has extenfled from Muntingdonshire across the 


eounties of Bedford,” Hertford, Buckingham, Oxford, Berks, 
Wilts, Hants, and the south of Sussex. " 

Terliary.—The re-examination of the Tertiary areas to the 
west of London for the Drift Survey has shown the general 
accuracy of the old mapping, though the boundary-lines have 
been occasionally “improved. In Hampshire and the Isle of 
Wightmore extensive alterations have been ne®essary. Thus, 
the Hamstead Beds, in place of occupying mere isolated 
pdiches on the high ground, as was believed when the original 
map was prepared, are now known to cover a large area. This 
was proved by Mr. Reid, chiefly by the use of portable boring- 
rods, such as had for some time previously been emploved by. 
the Belgian Geological Survey. These tools have also proved 
of great service in some recent work in the eastern counties,’ 
Certain small outliers on the Chalk of Hampshire, shown as 
Eocene on the old map, have.now been placed among the 
drifts, and have been mapped as *‘ Clay-with fi-nts.” Probably 
here, asgs often the case in parts of the London Basin, the so- 
called ‘* Clay-with-flints ” is in great part re-arranged Eocene 
material. . . 

Cretaceous. —On the older one-inch maps the ¿Chalk was 
shown as one mass, no attempt being made to indicate its sub- 
divisions. Indeed no such subdivisions were formerly recognised, 
save a general grouping into Chalk-with-fiints and Chalk. 
without-flints. Sometimes the lowest portion was sepafately 
referred to as Chalk Marl. In later surveys, however, advan- 
tage has been taken of the opportunity of tracing on the 
ground the subdivisions that can now be mapped. ‘These are 
as follows :— 

Upper Chalk. 2 
Chalk Rock, 

Middle Chalk, with Melbourn Rock (at the base). 
Lower Chalk, with Totternhoe Stone. 

Chalk Marl. é ° 

The separation of the thick mass of Chalk into so many 
distinct subdivisions has both an economic and °a scientific 
interest. By revealing the actual structure of the Chalk and 
the outcrops of its several members the new mapping renders 
essential service in questions of water supply. It, likewise 
indicates the undulations into which, in consefuenée of subter- 
ranean disturbances, the Chalk has been thrown, “These 
undulations, though often too gentle t® be safely inferred from 
surface exposures, are apparent when the outcrops of the several 
subdivisions of the Chalk are continuously fraced.® 

In the Chalk-area of Hampshire, Mr. Hawkins, by mapping 
out these horizons, has proved the general accuracy, of the inter- 
pretation of the structure of that region given by Dr. Barrois. 
The uprise at Winchester is well marked, Lower Chalk being. 
there brought to the surface. The folds traversing the Chalk in 
the western part of the Hampshire Basin, though more strongly 
marked than those of the London Basin, can only be sati-factorily 
made out by mapping the subdivisigns of the Chalk. Some of 
the ruptures attendant on the plication of the rocks, so marked 
in Dorsetshire, are prolonged even into Sussex, and have been. 
detected by Mr. Reid as far east as Eastbourne, where on the. 
foreslfore the Cretaceous strata are repeated by faults and over-. 
thrusts. e o, 

It seems not impossible that the detailed and accurate map- 
ping of the disturbances in the Chalk may ultimately give a 
clue to the depths .of .the underlying Paleenzoic rocks, a 
question of the utmost practical importance in regard to the 
t@cing of coal-bearing deposits beneath the south of England. 

In 1891 phosphatic Chalk, closely resembling that which is 
commercially worked in the North of France and in Belgium, 
was noticed for the first timegin this country by Mr. Strahan. 
The bed is exposed ig a Ch&ik-pit at Taplow, but at present has 
not been detected elsewhere. 

The relations of tha Gault ang, Upper Greensand have lohg 
been a matter of uncertainty. Mr. Bristow, theelate Sênior 
Director, believed that the two were really one formation, one 
being locally develgped at the expense @f the other. Mr. 
Godwin-Austen regarded the Upper Greensand ™s a Jore- 
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opinions haye received @upport from our recent surveys. The 

upper part of the Gault Beconges more gandy to the west, and 

ws there mapped as Uppe® Greensand; the clay coloured as 
e Gault in Wiltshire representing only about the lower third part 
* of the Gault of Folkestone. This clay becomes so thin to the 
e west that it cannot be sepaMtely mapped. e 

<Mr. Jukes-Browne makes three divisiðndof the Gault and 

Upper Greensand series, which are now found to constitute 

really one Jormation +- 

3. a and Sandstone, and chert beds (Zone of Pecten 
asper). 

2, Buff Sands, Malmstones, and silty Marls ; “the last repre- 

senting fie Upper Gault (Zone of Ammonites rosttatus). 

1. Lower Gault Clays (Zone of Ammonites lautus and Amm. 

interruptus). ” 

The Chert-beds of Wiltshire and Devonshire are local deve- 
lopments in the Zone of Pecten asper. They are not found in 
Songi but they attain importance in the ile of Wight, and 
were there separately mapped by. Mr. Strahan. 

In the neighbourhood of Devizes the subdivisions of the 
Upper Greensand are well marked. «The lower one, or ‘‘ Malm- 
stone,” contains, especially in the lower part, colloid silica in 
the form of small round globules and sponge spicules, sometimes 
to the extent of from -40 to 50 per cent. of the stong. The 
upper division, about 70 feet thick, near Devizes, consists of green 
and grey sands. As these are irregular in thickness, thin out 
rapidly to the north, and extend as a band in a nearly east and 
west direction, they may represent an ancient sand-bank. The 
persistence of the Malmstone over a very wide extent of the 
“ ako Greensand ” of England is a noteworthy fact. 

- A fevived industry of some interest on the borders of 
‘Bedfordshire and Buckinghamshire is the extraction of fuller’s 
earth from the Lower Greensand: This ‘deposit is now 
worked by mines on the flanks of the escarpment. Mr. 
Cameron has frequently visited these mines, and has described 
ther in papers read before the British Association and else- 
where. ; 

Jurassic. -Some of the most important recent additions to 
our knowledge of the structure of the Jurassic and Cretaceous 
rockyof the Squth of England have been made.by Mr. Strahan 
in his re-examination of Dorsetshire for the Drift Survey. The 


area known 4s the Isle of Pusbeck bas long had a peculiar geolo- : 


gical interést, notonly from the fact that the Portland and Purbeck 
rocks there reach their maximum development, but also from its 
structure, It is traversed by an extremely sharp and faulted 
monoclinal Told, @continuation of the Isle of Wight monocline, 
from Which, however, it differs in being accompanied by inversion 
of the strata and much o@erthrust faulting. This structure may 
ein fact be regarded as an intermediate stage between a simple 
monocline anf a cémplete overthrust. 


of the ‘island’ In the re-survey on the six-inch scale both 
the faults and the subdivisions of the strata have been traced 
with a detail that was before impossible. In the Isle of 
Purbeck the principal additions to the map consist in the 
tracing of the subdivisions of the Cretaceous system. The 
Lower Greensand, which is so well developed in the Isle of 

* Wight, was known to exist in the Isle of Purbeck also, but its 
limits had never been determined. It has now been separated 
from the Wealden group, with which it was formerly confused, 
and it has been traced westward until it finally thins away, while 
at the same time the Wealden Shales, which form the upper- 
most subdivision of the Wealden group in the Isle of Wight, 
have been traced through the Isle of Purbeck as far westward 
as they extend. 

During the mapping of the Lower Greensand some interesting 
evidence as to its relation with the overlying Gault came to 
light. This evidence tends t confirm the conclusions formed 
during the re-mapping of the Isle pt Wight, for the break at the 
base of the Gault, which was there 8nly syspected, becomes so 

* much more ; ronounced westwards as to suggest that the base of 
thë Cretaceous system mightghave been, more suitably drawn 
at the bott«#n of the Gault than at the bottom of the Wealden 
group, which is inseparably connected with the Purbeck beds, 

Moreover, a conglonserate which forms the, base of the Gault 

° ste eae c@frespond to the Carstone of the Isle of Wight, 
* whic s*again bees correlated with the Folkestone beds, 
‘The suggestion, therefore, made long ago, that a portion of the 


NO. 1873, VOL. 49] 


NATURE + 


a a a a E E, ES 


The deeply indented ' 
coast affords unusual facilities for examining the effect of the. 
moverent. The old one-inch map, on account of the smallness , 

* of the sgale, gave merely a diagrammatic view of the structure ` 
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Folkestone beds shuld be included in the Upper Cretaceous 


group® receives support. In the We@mouth Peninsula the 
principal alterations relage to the mapping of the subdivisiens 
of the Chalk as far westward as: they @re recognisable, and in 
the tracieg of certain subdivisions of the Corallian.rocks which 
are locally developed near Weymouth. The numerous faults 
of the area” haye also ‘been followed, with,a minuteness of 
detail which was impossible on the old one-inch map: An 
interesting result has been obtgined front this work.. The faults 
and foldings of the strata, hough nearly all agreeing in direc- 
tion, were found to have been formed at two different periods; 
the one set affecting the Oolitic rocks but passing under the 
Upper Cretaceous strata without disturbing them, the othen 
breaking through both Odlitic'and Cretaceous rocks alike» Thee | 
older movements took place between the depogition of the Upper 
and Lower Cretaceous strata, while the later set were obviously 
contemporaneous with the Isle of Wight and Isle of Purbeck, 
monoclines, which are believed to be of Miocene age. In: 
more than one case, faults of the latér age cross obliquely the. 
older lines of fracture, producing a complication which could 
only be worked out on the large scale map. The break at the 
base of the Gault mentioned above seems to have been due to 
the faulting and upheaving of the rocks during the first of 
these periods of disturbance. It becomes here a most pro- 
nounced unconformability, and the Gault with a thin conglom- 
erate at its bage passes Over she edges of the Wealden, Purbeck 
and Kimeridgian rocks in rapid succession. m 

Lriassic.—-Advantage has been taken of the prosecution of 
the Drift Survey across the salt districts of Cheshire and 
Staffordshire to obtain much additional information regarding . 
the Triassic rocks, especially with reference to their industrial 
aspects. Mr. C. E. de Rance has collected 208 sections of the 
salt deposits at Northwich, Middlewich, Winsford and Lawton. 
He has likewise reduced some mining plans of salt-workings 
and placed their details on the six-inch maps, and has further 
collected tables of the levels of the brines at various periods, 
reducing these levels to Ordnance datum, and thus showing the 
height of the Upper and Lower rock-salt surfaces. me 

Carboniferous, —It is in the re-examination of the great coal- 
field of South Wales that the chief recent operations of the 
Survey in the Carboniferous system have lain. Sufficient 
progress has now been made to show of how much practical 
value a detailed survey of this coal-field will prove to be. Mr. 
Strahan, who has had charge of this work, soon ascertained 
that while the great thickness and uniformity of character of 
the widespread ‘Pennant Grit.’ makes it. difficult to obtain 
indications of the geological structure over large tracts of 
ground, the position of a certain cpal-seam known as the 
*‘Mynyddislwyn Veifi” affords an excellent horizon from which 
the lie of the other strata can be followed: in great detail. e 
has accordingly devpted special attention to tracing the outcrop’ 
of this seam, and the trend of the numerous faults which have 
been met with in working it. He has had occasion to examine 
a large series of plans of old workings, and to reduce from 
these the necessary data upon ‘the six-inch: Ordnance maps. 
When these maps are completed, with all the available detailed 
information, they will probably afford a sufficient and acctrate 
guide to the depth and dip of the various goal-seams over a 
large part of the areas The information thus worked out, 
combined with a precise geological mapping of the ground, will 
prevent the waste of.large sums of money in seeking for coal, 
by showing exactly the limits within which the seams may be 
looked for, and the depths at which they may be expected. | 

Devonian,—Mr. Ussher, in tHe South of Devonshire, by a sedu- 
lous scrutiny of the ground, has been enabled to detect the pre- 
sence of organic remains previously unnoticed, and by their aid to 
distinguish dhd trace the three great divisions of the Devonian 
system over the district between Newton Abkpt and Plymouth. 
According to his observations, the following grouping may now 
be considered as established both by paleontological and strati- 
graphical evidence :— l 
1. Upper Devonian.—Slates, lying on Goniatite Limestone 
in the Limestone areas, and with local volcanic rocks. __ 

2. Middle - Devonian.—Slates, Limestones, and Volcanic 
rocks. The Limestones are developed in a locgl or sporadic 
manner, and in the intermediate districts they.are replaced by 
volcanic rocks (the Ashpsington Series), while their basement 
beds are represented by occasional calcareous bafids and Ienticles 
in the slate bounding the volcanic,series.. e . 

3. Lower Devonian. —Red and @rey Grits, Sandstones, and 
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Shales, apparently passing upward into the Middle Devonian ° 
Slates by the irregula®intercalation of grits witlfslates, 
During the progress of the field-wark in South Devonshire a 
large series of specim€ns, sent up by Mr. Ussher, has been 
sliced and subjected to microscopic investigation by the petro- 
grapher to the Survey, Mr. J. J. H. Teall, F.R.S., who 
reports that the detailed examination of the rocks from the 
metamorphic area of South Devon has brought to light the fact 
that the previously published degcriptions ot the green varieties 
of rock were very imperfect. ihe specimens which have been 
least altered by surface-agencies consist essentially of horn- 
blende, albite and epidote. In altered specimens hornblende 
is more or less replaced by chlorite; and when this is the case 
egalcite is usually present. The hornblende is either uralitic or 
actinolitic in chggacter, never compact. ‘Phe felspar is water- 
clear, and usually without any trace of cleavage or twinning. 
It has been defirsitely determined to be albite in one case, and 
from its uniform character in all the slides examined there can 
be no doubt that this is the dominant if not the only species 
present. The association of albite with hornblende, epidote, 
chlorite and calcite has been described by Lossen in his various 
papers relating to the modification of the @liabases associated 
with Devonian rocks in the Hartz. Quartz, which had prewously 
been supposed to form an important constituent of these rocks, 
appears to be comparatively scarce. l 
Petrographical Department,—~Thf important agsistance of the 
petrographical department has again during the past year been 
largely extended to the field officers, and has greatly aided their 
work. Mr. Teall, besides the microscopic and chemical work 
carried on byghim: in this office, and the determinations and 
reports made ty him for the guidance of the officers in the field, 
has during the past year undertaken some field- work himself. As 
he is specially charged with the investigation of the petrography 
of the Lewisian gneiss—the most ancient rock in the British 
Isles—it was considered desirable that he should make himself 
practically] familiar with the minutest details of the complex 
structure of this venerable formation, and for that end should 
himeslf map a portion of its area on the six-inch scale, 
Island of Rona, lying between Skye and Ross-shire, was 


selected for him, and he spent nearly two months in mapping it. |! 


With regard to the ordinary work of the department in the 
office and to the more important scientific results obtained by 
Mr. Teall during the last few years, he has at my request drawn 
up a memorandum, from @which the following passages are 
taken :—The principal work of the petrographical department 
during the year has been the examination and description of 
specimens sent up by the officersin the field. Of these 492 have 
been prepared for microsaopic examination and have been de- 
scribed in detail. The total number of Scottish rocks from 
whjch sections have been cut is now more than 5000, The 
system of cataloguing has been*improved dusing the year. Each 
field officer now numbers his specimens consecutively. These 

° specimens are entered in a book under the name of the officer 
who sends them up, and a record is kept of the destination of 
each. Those specimens of which sections are prepared are 
numbered consecutively in the order in which they are ut, and 
are entered in books kept for the purpose, When they have 
been described andmamed they are again entered in two distinct 

catalogues, one of which is arranged ‘according to the sheets of 
the one-inch map,-and-the other according to petrographical 
types. It will thus be seen that every slicetl specimen is entered 
four times; and that every specimen sent up for examination, 
whetheresliced or not, can at once þe found. 

On the general question of metamorphism much important 
detail has been accumulated. The fact that the central and 
southern Highlands of Scotland are largely composed of 
highly’ crystalline rocks of sedimentary origin has long been 
known. Petrographical work has tended to render the correct- 
ness of thisview more and more certain. Thus fine-grained 
quartzo-felspathic rocks, which show no decided indications of 
clastic origin, have been found to be traversed by narfow dark 
bands in which minute crystals of zircon, rutile, and ilmenite 
abound. Similar bands occur in loose sandy deposits of much 
later geological age, so that the doubtful rock may be recognised 
as really a sand&tone consolidated by the secondary enlargement 
of the quartz, and possibly also of the felspar grains, The 
detailed microscopic work of the dep&rtment has also thrown 
much light on the nature of the processes by which the present 
, minerflogical &nd structural characters of the Highland rocks 


have been produced. ® 
(To be continued.) 
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UNIVERSITY AND ERUCATIONAL + 
INTELLIGENCE. - 


THE results of an inquiry into the position taken by Univer- $ 
sities in different parts gf the world as regards the admission of 
omen, are given,in the Revue Sttentifigue. It appears that ° 
&he French Faculties opened their doors to women for the first 
time in 1863. None of the German Universities yet admit 
women either to lectures or examinations. There’ will beea diffi- 
culty, however, in resisting for long the foree of opinion in 
favour of thegadgission of women to courses of study, and 
especigily to medical classes. A petition for Jhe removal of 
the present restrictions was presented to the Reichstag not long 
In 
Austria-Hungary and Spain the laws are against the’ access of 
women to higher education, Women possess a special school 
of medicine in Russia, in spite of their exclusion from the 
Universities. In Belgium, women are admitted to the ceursés 
in all the Faculties, and are eligible for all diplomas. They 
may also follow the medical profession, or become dispensing 
chemists. Holland has a Marge number of women students in 
its Universities, but Switzerland heads the list in this respect. 
During the summer sémester of 1892, no less than’ 541 women 
student# were studying in Swiss Universities. In Italy women 
are admitted to all the Faculties; and are at liberty to exercise 
all professions except the legal; Among:the professors in 
Bologna University, a lady occupies the chair of distology in 
the Faculty of Medicine. The Universities of Jasi and 
Bucharest, in Roumania, are open to women, as are also those 
of Denmark, Sweden, Norway, and Iceland. Higher giuca- 
tion is available for women in most parts of the United States. 
The result of this ‘is that America has about 3500 women follow- 
ing various branches of the medical profession, 70 have been 
appointed physicians in hospitals, and nearly 100 are professors 
in. schools of medicine. 


Tue Council of the Association of Technical Institutions have 
sent a letter to Mr. Gladstone with reference to the Royal Com- 
: mission on Secondary Education, the appointment of which was 
‘recently announced, The signatories point out that, as, the 


A 
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‘education given in the institutions represented®°by them is a 
necessary and important part of the general secondary edu- 
‘cation of the country, it is of great importance that the Royal 
; Commission should be fully informed as to the nature of the 
ı work that is being done, as to the best means of improving and, 
‘extending this work, and so enabling the institutions Most effi-, 
ciently to take their share in the work of national educ&tion. 
, They therefore urge that the RoyalgCommission should be 
expressly empowered to deal with technical education, and in 
order that it might be able to do so effectualty, thaethere should 
ibe among the Royal Commissioners an adequate number of 
‘gentlemen of experience as administrators and teachers of tech- 
‘nical institutions. A ; 
' Tue Italian Government has decided to suppress six small 
‘universities—those of Messina, Catania, Modena, Parma, 
goassari, and Siena—the academic population of which is from: 
100 to 400. ue 
a 
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SCIENTIFIC SERIALS. : 
. Bulletin of the New York Mathematical Society, vol. iii. 
No. 5.—Prof. Kein’s recent visit to Chicago was taken advan-- 
tage of by American mathematicians. One of the most inter- 
esting results was the publication of twelve lectures on mathe- 
‘matics, with the title of ‘‘The Evanston Colloquium.” An. 
‘abstract of the contents of this work, by H. S. White, occupies 
pp® 119-122 of the present number. L. E, Dickson contributes 
.a note on the number of inscriptible regular polygons (pp, 123-" 


125). y 


el 
E. M. Blake (pp.. 125-127) writes upon the ‘‘ Biblio-, 
graphy of Mathematical Dissertations.” His remarks are based. 
upon two recently issyed w&rks, viz. ‘‘ Catalogues des Thèses - 
de Sciences soutenues en France de 1810 à 1890 inclusivement, 
‘par A; Marie (1892),” and “ Vergichnis der Seit 1850 an deh: 
Deutschen Universitäten erschienenen Doctor-Dissertationentnd- , 
Habilitationsschriften aus der reinen ung Augewandteén Mathe-. 
matik ” (München, 1892). The Paris dis#ertations are 701 in: 
number, and the departments furnish 172 more, “PRe German 
work gives references,to 939 dissertations. eBoth book sepply a 
want which has long ‘been felt, for most of these dissertationSe 
appear unannounced at irregular intervals, an@ are with difficulty: 
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run to earth.. The remaiaing agticle is on the.teaching of mathe- 
matics in the secondary sghools (pp. 127-130), and consists of 
an extract from the report rendered to the. National Educa- 
tional Society, Dezember 1893, by the Committee on Secondary 
School Studies. _« s e 


* Meteorologische Zeitschrift, February.—The results of the 
Swedish International Polar Expedition’ at Cape Thorsden, 
Spitzbergen, 1882-83, by Dr. J. Hann. The meteorological 
results, which have only recently been published, show that the 
winter temperature is relatively very mild compared ‘with that 
observed at all the other Polar stations nortH of 90° N. latitude. 
In the year cofimencing September 1882, and ending August 
1883, Cape Thorsden, latitude 78° 28”, had the smallest 
extreme cold, with the exception’ of Jan Mayen, latitude 72°, 
while the summer was very cool. The lowest mean monthly 
temperature was —1°°3in December, and the absolute minimum 
-3109 in January; the highest mean mdhthly temperature 
was 40°°3, and the absolute maximum 56°'s5, both in August. 
The yearly rainfall (including snow), was 7'4 inches; no real 
hail fell during the year. The daily range of the barometer 
shows a double period, as in lower latitudes, but the maxima 
and minima occur at different hours; the day maximum occurs 
about Ih. p.m., and the minimum about 6h. a.m., andgthere is 
a second maximum from Ioh, p.m. to midnight, and a second 
minimum about 6h. p.m. In summer the amplitudes are much 
smaller thanin winter ; the day maximum then occurs from about 
moon to rh. p.m., and the afternoon minimum about 6h, p.m. 
The prevalent wind directions are east and west ; in summer 
the south-west wind is most frequent, and in winter north-west 
and Ast. The daily range of wind velocity is very marked in 
summer, the maximum occurring about 1h. p.m., and the 
minimum about Ih. a.m, ; while the reverse obtains in winter, 
but with less regularity. 
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Reyal Sogiety, March .1.—‘' Terrestrial Refraction in the 
Western Himalayan Mountains.” By-General J. T. Walker, 
C.B., F.R.S. . 

In the operations of the great Trigonometrical Survey of 
India it is customary to determine the coefficient of refraction 
by recipggcal vertical observations between contiguous stations 
on the sides of all*the principal triangles, and also as many as 
possible of the secondary triangles. 

The values of the coeffftient thus obtained for the operations 
in the Western Himalayas—between the meridians of 73° and 
80° east of Gfeenwith—have been grouped together for com- 
parison in successive ranges of 2000 feet of altitude between the 
elevations of 5000 and 21,000 feet above the sea-level. The 
operatiens happen naturally: to have been divided into two 
sections ; for the regions lying between the great snowy ranges 
on the southern face of the Himalayas and the plains of India 
were first completed, and some time subsequently the still 
higher regions to the north, extending up to the Karakoram 
and Kuenlun Ranges, which look down on the plains of Tur- 
kestan. The first portion apperiains to what is called the N. W. 
Himalyan Series, the second to what is called the Kashmir 
Triangulation. Thus the values of the coefficients of refraction 
were obtained separately for each section, and the results* show 
that at each range of altitude the coefficient ef refraction was 
greater in the Southern than in the Northern Section; also 
that from the height of 13,000 feet upwards the coefficient de- 
creased in magnitude, as it theoretically should do, in the 
Northern Triangulation, but, on the other hand, in the Southern 
it increased until it became twice as great as in the Northem. 
These differences of behaviour in the two regions are very 
curious and difficult to account for. They point to some 
difference in the atmospheric gonditions to the north and 
south of the outer Himalayan Rafige, apd this may possibly 
arise from the circumstance that the atmosphere to the suuth is 
nfore heavity laden with moisgure than the atmosphere to’ the 
north ; for the great southern range is the first to receive the 
clouds which come up @om the Indian Ocean, and which are 
the chief source of Himalayan moisture; these clouds are 
monly conffénsed into rain on the southern face of the range, 
‘and Mut only a comperatively small portign of their contents is 
earried on beyond into the more northerly regions. Whatever 
the cause, the fac? is very remarkable that the coefficient of 
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refraceion has,a minimum value at an alțjtude of 20,000 feet on 


the north side of the Himalayan Ranges, and a maximum value 
at the same altitude on the south side. e? a 


‘On a Spherical Vortex.” By Dr. J. M. Hill, Professor of 
Mathematics at University College, London, - 

The nature of the irrotational motion of an infinite mass of 
frictionless fluid, in which a solid sphere is moving, is well 
known. ‘The object of this ipvestigati6n is to show that con- 
tinuous motion throughout Space is possible if the solid sphere 
be replaced by a spherical mass of rotationally moving fluid. 
This spherical mass is the spherical vortex of the investigation. 
Its centre moves with uniform velocity along a straight line, 
which may be called the axis of the vortex. The Surfaceseinsidee 
the vortex which c@ntain the same particles guid throughou 
the motion are ring-shaped surfaces of revolution about the 
axis, but are not anchor-rings, The molecular rotation at any 
point of the vortex is proportional to the distance of the point 
from the axis. The cyclic constant 8f the spherical vortex is 
equal to five times the product of the radius of the sphere and 
the uniform velocity with which the vortex moves along its 
axis. e 


Dre E. L. Mellus made a preliminary report of the re- 
sults of experimental investigation of the central nervous 
system of the monkey :({/acacus sinicus) at the- patho- 
logical laboratory of University College. Small portions 
of the cortex cerebri were removed from the left hemisphere, 
amounting in each case to about 16 sq. mm. At the end of 
three weeks the animals were killed, and the resulting degenera- 
tion traced by Marchi’s method. Two foci of @epresentation 
were selected for excision: the focus for the movements of the 
hallux, and the focus for the movements of the thumb. Inthe 
former, degeneration had taken place extensively throughout 
the pyramid of the left side down to the decussation in the cer- 
vical region, where the degenerated fibres were seen to divide, 
the greater portion, about two-thirds, crossing over to the 
opposite (right) lateral column, the remainder passing through 
the grey matter to the lateral column of the left side. TAN de- 
generation was maintained throughout the entire cord to the 
lower lumbar region, In the case of the removal of the thumb 
centre similar degeneration was.observed, though the number of © 
degenerate fibres was less than in the former. At the decussa- 
tion the tract also divided, though the proportion of fibres going 
to the left lateral tract was much less than in the case of the 
hallux, and there was no degeneration of the cord below the 
level of the second dorsal nerve. 


° Mathematical Society, March §.—Mr. A. B. Kempe, 
F.R.S., President, & the chair.—The following papers were 
read :—Groups of points on curves, by Mr. F. S. Macaulay. 
In the earlier part of the paper & proof is given that any 7 i 


_ through all the points of intersection of two given curves Cz C,, 


of orders / and w is necessarily of the form 
Sx = CSa + CSa mm = 0 


but the shief part of the paper is an investigation of the amount 
of independence of a group of points on a given curve which 
are residual to the ‘partial intersection of the given curvé by 
another curve of any order. The question may be expressed 
thus :—‘‘ If three curves Czy Cm, Ca (lP m Pn) have N points « 


common (N being noteless than 47,/+3), what is the amount of 
independence of the remaining points common to C ', Ca (and 
those common to C,,, C3) for curves of any order passing through 
them, and what is the numbe? of absolute relations that connect 
either of the above groups of points among themselves?” The 
method of investigation is geometrical, ¿.e. it does not depend 
on the solutfon of any equations or on the investigation of the 
properties of a curve from its equations.--On a simple con- 
trivance for compounding elliptic motions, by Mr. G. H. Bryan. 
The author exhibited a number of ‘‘ pendulum curves” drawn 
with a veey simple arrangement based on the principle of a pen- 
dulum curve-tracer that he saw exhibited atthe British Associa- 
tion meeting at Nottingham. The paper to be drawn on is 
placed on a heavily weighted board suspended from two points 
overhead by strings attached to its four cornersgin such a way 
that it can swing in any direction without twisting round. From 
the under-side of the board is suspended a weight, thus giving 
two periods of oscillation. The pen is attachéd to a triangular 
framework, hinged to fixed supports, and carefully cownter- 
poised. The pen thus rests gently on the paper, which moves 
about underneath. The author uses a kind of ‘‘ reservoir pen,” 
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formed by bending dgwn the nib of an unfinighed afd. un- 
hagdened barrel pen, so as to rest agaipst the under-side of the 
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vortex of the other pair are fopnd. ẹ These curves are wery 
nearly ellipses, with tReir major ages parallel to the axis *of 


nib of an ordinary *fineegrey steel pen, the space between the 
two nibs holding sufficient ink to draw the finest and most 
elaborate patterns without the ink running into blots. The most 
beautiful curves are those obtained by compounding two circular 
motions whose periods ‘re nearly but not quife in the propor- 


symmetry, and they tend to become very elongated when the e 
condition for the motion to be non-periodic‘is nearly fulfilled, ® 
bat they are very nearly*circular when the ratio of the breadths e 
of the pairs at the tnftant when one is passing through the other 

is as great as 2. This result seems to have some bearing on the e 


j 


tion of, say, two to ona To do this, however, a certain amount 
of skill is requisite in starting tl machine.—On the buckling 
and wrinkling of plating supported on a framework under the 
influence of oblique stresses, by Mr. G. H. Bryan. The 
present investigation is chiefly interesting as forming an addition 
to the,small class of soluble problems in which the question of 
ability arises in connection with the theosy of elasticity. In 
a previous corfffiunication the author discussed the kind of 
-buckling which arises when a rectangular plate has to support 
thrusts in its own plane, applied perpendicularly to its edges, 
-and of sufficient magnituale to render the plane form unstable. 
The problem now considered is that of a sheet of plating of 


- indefinite extent supported on equidistant parallel ribs, or on 


a rectangular framework formed by two sucg sets of ribs cross- 
ing each other, and which is compressed by thrusts applied in 
any direction not necessarily perpendicular or parallel fo the 
ribs. Let the plating be supported on parallel ribs at distances 
é apart, and let it be compressed by “a thrust P (per unit length 
measured in the plane of the plate) dn a direction making an 
angle a With the ribs. Then using C to denote the cylindrical 
rigidity of the surface, the conditions of instability may be 
summed up as folldiys :— 
(1) If a <40°, the plane form will become unstable when 


anC 
P> a 
and wrinkles will then appear on the surface. These wrinkles 
will ran in directions perpendicular to the direction of P (że. 
at an angle 90° + a with the ribs, and will consist of alternate 
elegaigons and depressions, the lines separating which will be 
at distances 4 apart. In other words, the wrinkles with the 
ribs will divide the plate into rhombi, in which the displace- 
ments will be alternately to one, side and to the other of the 
lane, form. Be 2 ad 
(2)_If a < 30°, the same form will become unstable if 





theoretical conditions of chemical combination. The length of 


2 n2 
the period is proved to be grê (1 te) (E -Kr'), where a 


Ia mo (I~) 
is the, strength of one of the vortices, 2c the pean breadth of 
the two pairs, E and K are complete elliptic integrals of the 
second and first kinds ofa certain modulus «, and «’ is the com- 
plementary modulus, The modulus x’ is (6Rr — R?-74)/(R+7 5, 
where 2R and 27 are the breadths of the pairs at the instant 
when one is passigg through the other. The expression for the 


‘period is discussed in particular cases, and it is shown thateif the 


order of magnitude of the corresponding period for two vortex 

rings is the same as that for two vortex pairs, it is in fact long: 

compared with any period of oscillation of a single ring.—On 

the existence of a root of a rational integral equation, by Prof. 

Elliott, E.R.S. > 
hd 


DUBLIN. 


Royal Dublin Society, February 21.—Prof. Arthur A. 
Rambaut, Astronomer Royal for Ireland, in thegchair.—Mr, 
W. E. Adeney read a paper on the reduction of manganese 
peroxide in sewage. The author stated that freshly precipitated 
peroxide of manganese, when mixed with sewage matters, and 
allowed to air-dry slowly, becomes gradually decomposed into. 
manganous carbonate, He gavean analysis of some manganous 
carbonate, formed in this way, showing that the reduction of the 
peroxide is complete when it is exposed in small heaps to the 


air in the course of about three months.--A paper on eozoonal æ 


structure of the ejected blocks of Monte Somma, by Dr. JS W. 
Gregory and Prof. H. J. Johnston-Lavis, was communicated to 
the Society by Prof. G. A. J. Cole. The authors show that 
the limestone-blocks of Mesozoic age in Monte Somma have 
frequently become metamorphosed into crystalline masses con- 
sisting of alternating bands of calcite and various silicates. The 
authors regard the silica, magnesia, &c. as derived from the 
igneous rock by chemical. interpenetration and interaction. 


© xC Where the silicate, as often happens, is olivine (montecellite), 
P> sin a or a pyroxene, a complete simulation of the strygcture of 


and the plating will then buckle into simple corrugations rug- 
ning parallel to the ribs,gthe displaced form of the plate beinga 
cylindrical surface, of which the section perpendicular to the 
rįþs is a curve of sines. The corresponding results are also 
worked out for a plate suppérted on a rectangular framework, 
A simple rough-and-ready illustration of these results is afforded 
when a sheet of paper is thrown into wrinkles.—On the motion 
of paired vortices with a common axis, by Mr. A. E. H. Love. 
One of the difficulties of the application of the vortex atom 
theory to problems of radiation lies in the great freqfrency of 
all the modes of oscillation of a single ring. The periods are 
all of the order of magnitude of the time taken by the ring to 
move over a distance equal to its diameter, and theories of 
radiation appear to require the existence of very much longer 
periods, It is not unlikely that such periods may depend on 
the relative motions of the constituents of a molecule or mole- 
cular group consisting of several ring atoms. The simplest case 
is that of two ringson the same axis passing through each other 
alternately. The period of this motion when the rings have 
very different diameters would be very difficult to determine, 
but it is probable that its order of magnitude can bê obtained by 
considering the @orresponding problem in two dimensions. A 
pair of cylindrical vortices of equal and opposite strengths moves 
perpendicularly to the plane joining the vortices, and thus 
behaves like a single ring. Two such pairs with their planes 
parallel can pass alternately through each other. The case 
considered-is that in which all the vortices are of equal strength 
(disregarding sign}, It is proved that the relative path is 
always such éhat, at some instant, the four vortices are in a 
straight line at right angles to the axis of symmetry, or one pair 
is passing through the other. ‘ It’ proved that the relative 
motion is periodic provided the ratio of the breadth of the wider 
to that of t¥e more contracted pair, at the instant when one is 
passing through the other, ds less than 3 + 2 a/2. The curves 


Eozoon canadense is produced, The layers of silicates occur 
parallel to the surfaces of any igneous vein that may have in- 
truded into the limestone, and th®y become closer to one 
another in the areas farther removed from contact. The ‘‘ proper® 
wall,” the ‘‘stolons,” and in places the ‘‘can&’l system” of 
eozoon are recognisable under the microscope; and the 
authors adduce evidence to show that the typical eozoonal lime- 
stone of Canada may have arisen similarly as a produet of con- 
tact metamorphism.—Prof, Cole then presented a paper upon 
derived crystals in basaltic andesite of Glasdrumman Port, 
co. Down, The author described a large composite dyke 


showing at this point a band of andesite on each side of it, , 


from 4 to 17 feet wide, and a morg recent dyke of eurite in the 
centre, 36 feet across. The eurite includes numerous blocks of 


andesite, and sends off veins into it ; but the pyroxene and glass * 


of the latter rock have become remelted at the contact, a deli- 
cate Interpenetration of the two magmas has occurred, and the 
porphyritic crystals of quartz and pink felspar from the eurite are 
found completely surrounded by the dark andesite. Thus a 
pre-existing rock comes to include crystals derived frgm one 
that has subsequently invaded it, and hand specimens, apart 
from study in the field, would be of a most misleading character. 
-@.Sir Howard Grubb read a paper on a new form of equatorial 
mounting for monster reflecting telescopes, observing that as our 
neighbours in France intend constructing a 3-metre reflector for 
the Paris Exhibition of t9Qoethis may not be an inappropriate 
time to discuss the qgtestion of mounting reflecting telescopes of 
monster sizes, z.¢. of 8 or ro feet diameter. The problem to be 


solved is that of mounting, on am equatorial movethent, atele- e 


scope of, say, 80,or 100 tons weight, so perfectly eqhipoised and 
relieved of friction that it can be conveniently manipulated and 
carried by clock-wogk, or some motive powtr, to follow a celestial 
object with such accuracy that it will not at any momept vary from 
its correct position Dy a quantity equal @o the apparent motion 
of that object in‘a space of one-tenth or one-twentieth part oft. 
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described by either vortex of one pair relative to the homologous 
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system already adopted®by Jr, Common, viz. the flotation of 
tie polar axis of the telesc@pé. This is done by making a tube 


ə for the Newtonian ‘reflecting telescope (which is necessarily 
* closed at the lower end) of such‘a weight, and with its weight 
e so distributed that it will®not only 


floatin water at a certain 
point (preferably near the upper end), but Will be in a state of 
equilibrium when placed at any position down to a certain 
angle, say to within 20° of the horizon, the angle depending on 
the exact outside form of the tube. With a pair of trunnions 
attached at the water-line, an 80-ton telescope could be mounted 
and carried by an equatorial without throwing any weight what- 
ever on that edħatorial, the force necessary to drive the ‘instru- 
ment being dependent only on the friction to be overcome in 
carrying the tube at an exceedingly slow rate through the wat®r, 


PARIS, hs 


Achàdemy of Sciences, March 12.—M. Læwy in the chair. 
——Observations of the new planet’ BB (Charlois), made at the 
Paris Observatory, by MM. O. Callandreau and G. Bigourdan. 
+—Preparation and properties of boron carbide, by M. Henri 
Moissan. Several methods are given for ghe preparation of this 
‘compound at the high temperatures of the electric arc. Clearly- 
defined crystals of CB, are obtained by heating the requisite 
quantities of carbon and boron with about twice their weight of 
‘copper in the electric furnace for six or seven minutes. After solu- 
tion of the bpper and extraction of alittle graphite, the residue 
has a density of 2'51, and is hard enough to polish diamond. 
The properties of this compound are given at length.—On the 
reprotiuctive organs of Ancylus fluviatilis, by M. de Lacaze- 
Duthiers.—On the internal pressure of fluids and the form of 
the function ġ(pvt) = O, by M. E. H. Amagat. The author 
takes the general form (f + 7) (v — a) =RT, hence deve- 


e lops the formula ( p+ TŽ - ) (v — a) = RT, in which 


Z {v — a) = R, whence the values of-a for a series of volumes 


are calculated, These values may be represented by the ex- 
pression a, wa + B(v ~a where B = 00077, n= 4, 
and a = 0'0004. But, from the variation of m (the internal 


Z ; for hydrogen 





* ® 
pressure) with the volume, we have n = A ~- 
5 i OD 
A = 0'000506, m = 3, and e = o'002111. With these values 


of the arbitrary copstants the formula 


z (2 rar Yg- [a + B (v ~ af) = RT 
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“gives for hydrogen values for the pressure calculated from the 
volume agreeing well with the actual pressures from ‘roo to 
2800 atmospheres. The calċulated interior pressure for unit 


e volume at zerð temperature and normal pressureiso'oo0875 atmos, 


Kelvin #nd Joule’s experiments make the value o‘o008 atmos. 
—Magnetic observations in Madagascar in 1892, by P. E. Colin, 
—On the presence of a polymorphous microbe in syphilis, by 
Dr. Golasz. The’author gives evidence of the existence in the 
blood of syphilitic patients of a polymorphous bacillus belonging 
to a species nearly related te Leptothrix and Cladothrix, and 
. hence similar to the species found in cases of tuberculosis, 
leprosy, and glanders.—-On the triangle of sequences. An ab- 
stract of a memoir by M. Désiré André. — Observations of the 
new planets AX (Wolf, March 1) and AZ (Courty, March 5) 
made at Lyons Observatory, by M. G. Le Cadet.—Observation 
of the planet 1894 AZ, made with the great equatorial of the 
Bordeagx Observatory, by M. L. Picart.—Observations of 
planets, made at the Toulouse Observatory (Brunner equatorial), 
by M. F. Ro-sard.—-Solar phenomena observed during the third 
and fourth quarters of 1893; at the observatory of the Roman 
College. A letter from M. Ps Tacchini.—On the capillary de- 
pression of the barometer, by M, C. Maltézos. A mathematical 
investigation resulting in the expréssgon of the opinion that the 
practical comparison method must still be xelied on for correct- 
ing, barometric heights for capillarity.—Achromatism and 


è chrorgatism Qf interference fringes, by M.°J. Macé de Lépinay. 


` spark gpec 


-—Use of electricity for following the phases of certain chemical 
reactions, by M. Jules @arnier.—A contribution to the study 
of ferments, ky MM. *P, Hautefeuille and A. Perrey.—On the 
of seme minerals, by M. A. de Gramont. The 
mineral sulphides, seldħides, and telluride and native gold, 
sifver, copper, bisyuth, arsenic, and antimony have been 


ə studied.—Influepce of time on the absorption of carbon 
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blood, by M. N. Grél@ant.—On the prostatic 

utriculus and the vasa @eferentia in the cetace, by MM.eH. 

Beauregard and R. Boulart.—On composite ascidians of the 

genus /¥staplia, by M. Caullery.—On ears of maize attacked by 

Aluctte des cereales in Central France, by M. A. Laboulbéne.— 

Influence of potgssium salts on nitrification, by MM. J. Dumont 

and J. Crochetelle.—On the fertility of the giant Persi- 

caire (Polygonum sachalineng), by Me Ch. Baltet.—Physio- 

logical researches on fungi,*by M. Pierre Lesage.—On the fossil 
Cedroxylon varolense. A note by MM.: B. Renault and A. 

Roche,—On the variation @f the composition of the water of 
lakes with the depth and according to the seasons, by M. A. 

Delebecque.—On the temperature of caverns, ‘by M. eK. Aw 
Martel. ° am r 


BOOKS, PAMPHLETS, and SĘRIALS RECEIVED, 


Booxs.—Statesman’s Year-Book, 1894 (Macmillan).—A Handbook of 
Gold-Milling: H. Louis (Macmillan).—The Handbook of Jamaica for 
1894 (Stanford),—Ueber die Spectren der Elemente: H. Kayser and C. 
Runge (Berlin, Famy) sheen Uebersecische Meteorologische Beo- 
bachtungen, Heft vi. (Berlin).--Construction et Resistance des Machines a 
Vapeus: Alheilig (Paris, Gauthier-Villars),-Machines Frigorifiques a Air : 
R. E. de Marchena (Paris, Gauthier-Villars).--Popular Lectures and Ad- 
dresses : Lord Kelvin, Vol. 2, Geology and General Physics (Macmillan).— 
A Treatise on Hydrostatics : Prog A. G Greenhill (Macmillan).—Methods 
of Pathological Histology: Prof. C. von Kahlden, translated and edited by 
Dr. H. M. Fletcher (Macmillan), . . . . 

PAMPHLETS.—Return of Mineral Production in India for r892 (Simla).— 
River Temperature, Part x: H. B. Guppy.--The Aerial Oxidation of Ter- 
penes and Essential Oils: C, T. Kingzett.—Quelqus Conclusions et Appli- 
cations de F Anthropologie (Paris, Masson). e . 

SERIALS.—Bulletin of the Natural History Society of New Brunswick, 
No. rx (St. John, N. B.). Journal of the Chemical Society, March (Gurney 
and Jackson). Insect Life. Vol. 6, No. 3 (Washington).—Rendiconto dell’ 
Accademia delle Scienze Fisiche e. Matematiche, serie 27, Vol. 8, fase. 1°, 
e 2° (Napoli).—Economic Journal, March (Macmillan) —Journal of the 
Institution of Electrical Engineers, No. 109, Vol. xxiii, (Spon).—American 
Naturalist, March (Philadelphia) -Royal Natural History, Vol. x. Part 5 
eid of the Indiana Academy of Sciences, 1892 (Brook- 
ville, Ind.). 
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ascribed to them as fod for the deep-sea fos ; though 
not weighted, lile tge radiolariaf's, diatoms, &c., with 
silex, still they might in time fall from the table of the 
upper waters on, or rather down, to that of the hungry 
deep-dwelling forms. In the chapter on the Yelations of 
the Abysmal zone and the origin of its fauna, the author 
introduces the new ‘classification of the ocean fauna, 
“Plankton,” “ Nekton,” and *B€nthos,” and he is good 
-enough to write that though ‘‘it will not be necessary to 
use these terms very frequently in this little book, it may 
be advisable, for the reader to bear in mind that in any 
*mhaustive treatise on the marine fauna such terms would 
be used and cesployed.” We, however, only find in the 
index one reference to them, and that the one we have 
just quoted ; nor in the following chapter, treating of the 
characters of the deepesea fauna, does the author employ 
them, though here their use might have assisted the 
meaning. Perhaps this Greek armour was found too 
cumbrous. o 
The last paragraph of this chapter we would have pre- 
ferred omitted. We cannot see the relevancy of Moseley 
In comparing the deep sea fauna, even “as a whole,” as 
in any way similar to the flor® of the high mountains. 
if some of the deep-sea forms are dwarfed, this is surely 
‘tthe exception, and giants of almost all the groups are to 
be found among them ; whereas what gigantic represen- 
tatives of an? group are to be found on the mountain tops? 
The remaining four chapters treat of the Protozoa, 
‘Coelentera, Echinoderma, Vermes, Mollusca, Arthropoda, 
and Fish of the deep sea. They open with a regret that 
“although thousands of species of animals have been 
described in the volumes that have been devoted to deep- 
sea work, yet the number of the sub-kingdoms and classes 
rer@@Ms the same,” and conclude with a hope, in which 
we join, “that in the future there may be a new stimulus 
given to. deep-sea research, and that the many un- 
solved problems may be again seriously studied and 
eventually solved.” 


A Treatise on Eleméhtary Hydrostatics. By John 
Greaves, M.A. (Cambridge University Press, 1894.) 


A BRIEF examination of this treatise is sufficient tp 
allow us to form a fagourable opinion of its contents. 
Nearly every proposition or descriptfon shows that the 
aathor is a thorough master of his subject, and, what is 
also of equal importance, ĉan impart his knowledge to 
his readers in language both concise and fresh. The 
treatise is intended for those preparing for the first part 
of the Mathematical Tripos, and is different from other 
elementary works on the same subject in the fqllowing 
manner: In this Tripos examination one is now allowed 
to use the notation of the calculus, which for some 
students is a great boon, in that problems can be more 
easily solved, and in less time. We are thus presented 
in the text of this treatise not only with the usual proofs, 
but with alternative proofs when the use of the calculus 
is a dwtinct advantage. Thigalteration will be found an 
improvement. The definition of a fluid, from which 
are deduced the principles of the subject, is given 
as “a substance which will yield ta anye continued 
‘shearing stress, however small, or,” in other words, 
“when a fluid isin equilibrium, the stress across any 
plane in it is entirely normal to that plane.” _ 

Among other useful additions to the subje@t may be 
mentioned propositions relating to a heterogeneous fluid 
in equilibrium under any system of forces, and some 
‘cases of simple motion, the latter of which may be left 
for a second@eading. In chapter ix. the author deduces 
several well-known capillary phenomena frorn the ex, 
perimental reguit that the energ} of a material system 
depends to g great extent on the surfaces separating the 
different substances a 

As the book is printed in clear type and contains 
neat diagrams, it will be sure to find favour with students. 
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LETTERS TO THE EDITOR. : 


d 
The Editor does not hold himself responsie for opinions ex-e 
e pressed by his correspondents. @ Neither can he undertake, 


o to return, oret? correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications, | 


Sun-spots and Magnetic DisturHfances, 


e 

Thg note in Nature for February 22, 1894 (p. 397) con- 
cerning ‘‘Sun-spots and Magnetic Disturbances” illustrates’ 
myst clearly the necessity for the adoption of a proper method 
in order to arrive at any conclusion respecting the relation 
between these phenomena, I mustcontinuetoinsist, as I have 
done heretofore inthe columns of NATURE and elsewhere, that 
the study of the periodicity of magnetic storms and aur@ras at 
intervals of about twenty-seven and one quarter days must 
precede that of the attendant solar conditions, otherwise no 
results will be obtained. * For example, during the month of 
August 1893, to which the note above mentioned refers, sun- 
spots were so numer$us that it would be utterly impossible to 
determige which group, if any, were in a location upon the sun 
capable of originating terrestrial magnetic effects. The proper 
way is to begin by disregarding solar conditions entirely, and 
arrange the magnetic storms or auroras of the period that it 
is desired to study, in series as they actually occurred at the 
twenty-seven and one quarter day interval, This being done, it 
is possible at a glance to determine what particular solay con- 
ditions reappear invariably when magnetic perturbations are 
recorded. In this way, and in this way alone, it becomes 
evident that whenever these magnetic effects appear, there is 
always a disturbed portion of the sun at the eastern limb and 
near the plane of the earth’s orbit in that location. If the 
of recurrences is sufficiently persistent to last through many 
solar rotations, it will be found that the disturbed area con- 
tinues to have its effect in spite of considerable variations in the 
size of the spots, and that at times these effects may continue 
even when nothing but groups of facule remain, these being 
however, unusually bright and extensive in such a case. By 
following the history of such ré@currences into the portion 
of the year in which any given disturbed portion of 
the sun is at a distance from the plane of the earth’s orbit, when 
at the eastern limb, it is found that outbreaks of violentethunder- 
storms, which do not produce any disturbance of the magnetic 
needle, take the place of magnetic storms and auroras in the 
regular order of recurrence, There Rave’been some phenome- 
nal illustrations of this the past winter. Psually 
of the United States a thunderstorm in winter is very rare, and, 
if it occurs, stands forth as a prominent event. Thus the 
thunderstorms of Christmas-day and night, in which buildings 
were struck by lightning in this State, were most exc@ptional, 
and, falling as they did upon the proper date to form the con- 
tinuation of the strongest and most persistent series of thunder- 
storms and auroras that has been current the past year, were 
most striking. The above method of attacking the question is 
that which the writer has gradually developed for the purpose 
of systematic study, The relation having once been established 
by tracing the history faithfully and in detail, in the manner 
described, it is no longer absolutely essential to enter into the 
question of periodicity in order to secure evidence bearing upon 
the question. As soon as it is known what has to be looked for, 
it will only be necessary, when any very large increase of thunder- 
storms occurs, or any notable magnetic perturbations, as tg#e case 
may be, to look at the proper part of the sun, and see whetHer 
it is the seat of disturbance. In this way it will be found that it is 
not the size of solar disturbances, but their activity at the 
critical date when they are in the proper location, that deter- 
mines the terrestrial effects to which reference has been made. 
Thus it is a question throughout of the adoption of a proper 


method of investigation, ° M. A. VEEDER. 
Lyons, N.Y., March 12. F 
® — e R © 


Dredging Expedition ag Port Erin. 


in this part ° 


series = 


kad « 
THE Liverpool *Marine Biology Committee egrganised a e 


dredging expedition from the Port Erin Bidlogicalagtation at 
Easter, The partf of a dozen naturalists included several 
members of the committee, Mr. I.,C. Jhompson, Mr, 
Leicester and Prof. Herdman, Prof. Weiss, Ièr. Hurst, Mr. 
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Gamble, and Mr. Hick grom Owene College, Mr. W. I. 
è Beaumont, and Mr, E. T. Browne. The steam trawler Lady 
è Zoch was chartered for two days, and the weather was perfect 
e for work at sea. On the figst day, the esea-bottom to the norfh 
of Port Erin, from Fleshwick to Contrar® Mead at Peel, was 
explored at twelve stations ranging from quarter of a mile to 
four miles from the coast, and from depths of ten to twenty 
fathon®&. On the second day the steamer coasted along the 
west side of Calf Island and about four miles further to the 
west, dredging at nine stations from one to foar niles from land, 
and at depths ef nineteen to twenty-five fathoms. Twa series 
of samples of the bottom deposits brought up. in the dredge 
were preserved, the one set for more detailed examination gn 
the laboratory, the other for transmission to the Jermyn Street 
Museum, where the Director-General of the Survey is forming 
a series illustrating the submarine deposidés of our coasts. 
Besidés the more ordinary gravels, sands, and muds, several 
peculiar deposits occurred, one of which was almost entirely 
composed of the shells of Pectunculus glyctmeris, while another, 
which looked like a coarse sand, was seen to be formed of the 
broken spines of Satangus and other Echinoderms. In some 
places the bottom for considerable distances is covered with 
Melobesia and Lithothamnium, è 


The greater part of the material obtained has still to be 


examined in detail, and will be treated of in future reports 
of the Lierpool Marine Biological Committee. Among 
the more noticeable forms obtained were:—The massive 
state of Cliona celata, Sarcodictyon catenata, the Echinoderms 
Ante&en rosaceus, Palmipes membranaceus, Luidea savignyi, 
Stichaster roseus, Echinocardium  flavesceus, Cucumaria 
hyndmani, Thyone fusus, and T. raphanus, Cellaria fistulosa, 
Scalpellum, Tellina crassa, and the Ascidians Polycarpa comata, 
Engyra glutinans, Ascidia plebeia, Cynthta morus, and a 
Mictocosmus which seems an unknown form. Mr. Thompson 
and Mr. Browne worked townets both on the surface and also 
at the bottom attached to the dredge. Most of the crabs and 
othér higher Crustacea were found to be spawning, and some of 
the Nudibranchs are spawning in the tanks at the Biological 
Station. A cémmon anemone a few weeks ago produced about 

fifty young, which havè now from twelve to sixteen tentacles, 
Several of the dredging party are staying on to work at the 
- Biological Station during a part or the whole of April, and 
another dredging expedition will be arranged by the committee 

at Whitsuntide. » g W. A. HERDMAN. 

Unfversity College, Liverpool, March 26. 
o : 





THE S@OPE OF PSYCHO-PHYSIOLOGY. 


NDER the title of psycho-physiology may be com- 

. prised those investigations in psychology which have 

explicit or tacit reference to the concomitant physiological 

processes, and which are characterised by the applica- 

tion of the experimental method. The boundaries of the 

subject are somewhat ill-defined, since it shades off into 

* physiology on the one hand, and into introspective 

, psychology on the other. I shall endeavour in this 

article to indicate the scope. of such experimental 
investigations. 

A chick, not many hours old, will peck with fair but 
not complete accuracy at any small object*which catches 
its eye. Here we have a reflex and responsive action. 
A stifftulus is received in a sense-organ; an impulse is 
carried centripetally along ingoing or afferent nerve- 
fibres ; certain nerve-centres are thrown into activity,; 
and ay outgoing impulse is carried by efferent nerve- 
fibres to muscles which aré thus thrown into co-ordinated 
activity. Itis probable that, gn the fvs¢ occurrence of 
such an action, it is purely autofaticgand is performed 
in,virtue of the possession, by the chick, of an inherited 

e organic mfchanism. It ie accompanied by, but not 
guided by, consciousness. Such guidance, however, 
soon becomes evident® Throw toa chick two or three 

e days old həbfa dozen caterpillars, someof them common 

e “loopera others yellow and black “cinnabars.” In 
the absence of previous experience they will be equally 
seized. But the edoopers will be swallowed, while the 


cinnabars wifl be dropped. Repeat the experiment 
e e 
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merely an Sccompaniment of the action. 


next * day. The loopers will be Sdbbled up at once. 
The cinnabars will rerfain almost, ifnot.quite, untouched. 


An association has been formed between the sight and 


Consciousness is no longer 
It controls ; 
enforcing the action in one case, inhibiting or restraining 
it in the other. It is probable that sn the higher parts of 
the brain there are specfl centres, the physiological 
functioning of which is associated with this conscious. 
control. Such activities ef the chick, first those which 
are merely responsive and automatic, secondly those 
which are under, conscious control, exemplify æ widge 
range of activities both in animals and mæn. 

Let us note the scope of the experimental work that 
they suggest. First, there is the nature and range of 
stimulation of the nerve-endings in the sense-organ. 
Secondly, there is the nature and rate of transmission of 


taste in the two cases. 


the impulses along the nerve-fibres afferent and efferent. _ 


Thirdly, there are the nature and localisation of the 
activjties of the automatic centres, and the time occupied 
by their peculiar functioning. Fourthly, there is the 
physiological and psychological investigation of the 
nature and mode of origin of the consciousness which 
accompanies the movements of parts of the body during: 
response. Fifthly, there are the conditions, psycho- 
logical and physiological, of association. And sixthly, 
there is the mode of application of the con@rol, and the 
localisation of specialised control centres, together with 
the estimation of the time-element in control. 

All of these have been made the subject of careful 
and systematic inquiry by the method of experiment. In 
all cases such experimental investigation has led, if not 
to brilliant positive results, at all events to salutary 
acknowledgment of ignorance. Difficulties of intespre- 
tation abound. Nowhere are these difficulties greater 
than in the investigation of the physiology and psycho- 
logy of colour-vision. Take a dozen individuals, and get 
them successively to indicate by means of the cross-fibres. 
of the spectroscope how far they can see along the spec- 
trum, first in the direction of the extreme red, then in 
the direction of the extreme violet. You will find marked 
differences. Perhaps one will show a quite unusual 
amount of variation, and you will probably find by other 
tests that he is cOlour-blind. Is this variation in the 
retina or in the visual centre of the brain? It is well. 
known that the psycho-physiology of vision is still a matter 
under discussion. One of the ‘difficulties seems to arise 
from the fact that what is physiologically complex is 
psychologically simple. Purple gives a simple psycho- 
logical ssensation; but it is due to a combination of 
physiological impulses, the coalescence or synthesis of 
which is, so to speak, below the threshold of consciousness. 
One cannot, or I cannot, psychologically analyse purple 
into its constituents, as one can analyse a musical chord. 
There is still a wide field for research in the psycho- 
physiology of sensation. 

An important line of investigation, which has now been 
followed up for many years, deals, not with differences of 
kind or of quality in sensation, but with variations in 
intensity. «Given a stimulus which excites sensation ; 
now diminish it, on the one hand, untilit ceases to excite 
sensation, and increase it, on the othér hand, until it 
reaches a maximum of sensation. Then formulate the 


law which shall express the relation which increase of 


stimulation bears to the increase of sensation. The 
results of Weber’s researches went to show that we must 
look not to the absolute, but to the relative increments 
of stimulus; and Fechner, extending andegeneralising 
Weber’s results, formulated the law of the relations 
thus :—-When the stinfuli increase in gepmetrical pro- 
gression, the sensations increase in arithmetical ro- 
gression, or the sensation is proportional to the logarithm 
of its stimulus. Concerning this law the exactitude and 


range of its applicability, and its philosophical vazson 
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d'être, there has been muci? animate@l discussion, into 
which I do not prop@se here to enter. Suffice it fo say 
that if we represent by a curve therise of sensation from 
the threshold where “t first dawns, to its maximum, the 
law seems to hold good only for the mid-region. eVarious 
methods of experimentation are employed. «Weber and 
Fechner employed chiefly the method ofetabulating the 
just discernible differences in sensation, of increasing, 
that is to say, the intensity @f ghe stimulus, and noting 
when this increment is just perceptible. Others, using 
larger intervals, have employed the method of estimating 
equal increments. Others, again, have constantly doubled 
“ue ssimulug and noted the change in sensation. In all 
cases it must remembered that what we are really 
dealing with is-the perception of the relations between 
certain given sensations. This is a fact too often lost 
sight of. We have tp infer from these relations the 

intensity-curve in sensation. 

In addition to experimental investigations concerning 
the qualities and intensities of sensory elements in con- 
sciousness, there are others which deal with the feeling- 
tone, that is, the pleasurableness or painfulness @f the 
sensation. Here with increase in the stimulus there is a 
rapid culmination of tone to the pleasurable maximum, 
after which it falls off pretty rapidly, and further increase 
gives rise not to pleasure, but to pain. 

Researches ongthe rate of transmission of impulses 
along the afferent and efferent nerves may be regarded 
as mainly physiological. Suffice it to say that the rate 
is about 120 feet per second for ingoing impulses, and 
about Iro feet per second for outgoing impulses. 
Transmission in the spinal cord appears to be less rapid. 

The results of experimental investigations on the 
localisation of function in the brain appear to justify the 
thy gawiesis that the automatic centres—or the centres 
concerned in merely organic response—are quite distinct 
from the control-centres, which are probably restricted 
to the cerebral cortex. It is a good working hypothesis 
that the centres which minister to control are the seat of 
those molecular disturbances which are concomitant with 
consciousness. Consciéusness apart from control would 
be a mere epi-phenomenon of no practical use to the 
organism. It is scarcely necessary for me to do more 
than remind the reader of the conspicuous success which 
has crowned the efforts of those whoehave patiently and 
systematically applied the experimental method to the 
localisation of the centres®f motor cogtrol. The motor 
regions of the hemispheres have now been mapped out 
with considerable exactitude. The centres of motor con- 
trol in this region would seem to play down, so to speak, 
along the specialised channel of the “ pyramidal tract,” 


upon the lower automatic centres enforcing or inhibiting, è 


as the case may be, their activity. They would seem to 
be developed of a secondary arc—the arc of control— 
superposed upon the lower reflex or responsive arc with 
its automatic centres. Sensory centres in this arc of 
control would seem to be, as might well be expected, less 
definitely restricted in position, as they are also more 
difficult of investigation. If all this field of research, 
as in the transmission of impulses, we are experimenting 
more on the physiological than on the psychqlogical side 
of psycho-physiology. 


When we corfie to association, very little that is exact 


and assured is known of the physiological aspect. It is 
said that association tracts—that is, groups of fibres’ con- 
necting together the several centres in the cerebral 
cortex—are almost, if not quite, absent at birth, and are 
established during the development of experience, which 
may well engugh be so; but what may be the physio- 
logical conditions of their development, we can at present 
only guess, On the psychological side much has been 
written on association ; and in recent times Mr. Francis 
Galton, foll8wed by Trautscholdt and others, have carried 
out experiments with the object of estimating the time that 
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elapses between the reception of a simple impyessi¢n and 
the occurrence of a simple ideg suggested thereby. Such 
time would seem to W about thsee-quarters of a secortd. 


Much attention has been paid to what is termed ¢ 
“reaction time ” ; that is, the time which elapses between ° 
afgiven simple stirgulation and the resulting responsive ° 


notion. This was found by Lange to vary according ds 
the person who is being tested directs his attentior® to 
the expected sense-impression or the anticipated enotor 
response. In the case of a simple resportse to a visual 
stimulus, the*reaction time in the former case is rather 
more*than one-fourth of a second, but in the latter case 
only about one-sixth of a second. Practice tends to 
sMorten the time, while fatigue lengthens it. A pre- 
monitory signal just before the stimulation markedly 
shortens it. Other experiments have been conducted 
with a view to ascertaining the time taken in simplegases 
of discrimination. This, too, varies very much with 
practice; and it is questionable whether the shorter 
time-values measure arf act of discrimination properly 
socalled. This part of the subject is full of difficulties 
in the interpretation of the results obtained. 

In the Harvard psychological laboratory interesting 
researches have recently been carried out under thé 
direction of Prof. Münsterberg. One of these deals 
with memory. Experimental results seem to show that 
a series of presentations offered to two senses at the 
same time, e.g. to sight and hearing, is much more gasily 
reproduced than if given only to sight or only to hearing 
—a fact of educational value. Another series of experi- 
ments deals with the effect of attention. The unexpected 
result is reached that all stimuli appear relatively less 
when the attention is from the outset directed to them, 
as compared with stimuli received while the attention is 
otherwise occupied, e.g., with sirnple addition sums, This 
result and the methods employed in the investigation 
are likely to undergo criticism. s . 

Enough has now been said to indicate the kind of 
work on experimental lines which is being doné in psycho- 
physiology. In England, while valuable researches have 
been prosecuted in cerebral localisation, comparatively 
little has been doneon the lines which are fpllowed ap inthe 
German and American psychological laboratories, though 
Mr, Francis Galton’s valuable psyghometric observations 
have been based on somewhat similar methods. [think 
that this is a matter for regret. It 4s tree that both 
methods and results need perfecting and clarifying. That 
is generally so in pioneer work. It is true that it is 
mainly to elementary and simple psychological psocesses 
that the methods are applicable. But we must begin with 
the simple, however desirous we may be of reaching a 
knowledge of the complex. Itis true that such experi- 
mental work cannot take the place of introspective ob- 
servation. But may it not b@ used to supplement the 
older method? English psychologists have done such 
good work on the old lines, that one could wish that the 
newer methods should be given a fuller and more exten- 
sive trial. Somewhat is indeed being done, and there 
are signs of improvement. We need also systematic 
work in zoological psychology. Observations which 
I have made on newly-hatched chicks and ducklings, 
stimulated thereto by suggestions from my friend 
Wir. T. Mann Jones, have convinced me that there is a 
wide field for careful experimental work on the instincts 
and the dawning phases of intelligence in young animals. 
We must employ the exptrimental method if we would 
make further advafice in the study“of the mental facul- 
ties of animals. Is,it too much to hope that he time is 
not far distant when there shall be establishedsin England 
chairs of zoological and experingental psychology, the 
occupants of which shall have the direction of adequately 
equipped laboratories wherein systematic obséfvations, on 
the lines I have above indicated, may be condutted ? 

C. LLOYD MORGAN. è 
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THE BEHAVIDYR OF LIQUIDS UNDER 
HIGH @RBESSURES. 


` ` O NE of the most important generalisations which has 


been obtained in recent years from the study of 


ethe effect of temperatureind pressuregop the volume df 


stable liquids and gases may be expressed by the law® 


thatif the volume of a given mass of substance be kept 
constant, increase of pressure is proportional to increase 
of temperature® This relationship was proposed as early 
as 1878 by Lévy, who was indeed antieipated to some 
extent by Dupré in 1869, but was first set upon aefirm 
experimental basis, at least for vapours, by Ramsay and 
Young in 1887. They represent it algebraically by the 
equation #=d/—a, in which g is the pressure, 7 the 
temperature, and 4 and a are constants which vary with 
the velume and the chemical nature of*the substances 
employed, and the curve corresponding to this equation 
they term an isochor.. The law may therefore be shortly 
expressed by stating that for*’stable substances the 
isochors are straight lines. This generalisation leads, 
as Fitzgerald has shown, to the significant conclusions 
that specific heat at constant volume must be a fifiction 
of the temperature only, and internal energy and 
entropy must be expressible as the sum of two functions, 
one of which is a function of the temperature only, and 
the other a function of the volume only. 

Thg experiments of Ramsay and Young extend at 
most over a pressure range of about 100 atmospheres, 
and it thus becomes a matter of considerable interest to 
ascertain if the linear isochor still persists under pres- 
sures which are very much higher, especially when the 


@ subséances operated upon are liquids at temperatures 


2 


which are well below their critical temperatures. Im- 
portant data on this point may be gleaned from Nos. 92 
and 96 of the Bullettin of the United States Geological 
Survey, wherein are grouped together accounts of the 
varied researches carried out during the last few years by 
Mr. Carl Batus on severalof the high pressure phenomena 
of liquid substances 

His earlier work (Bulletin 92), completed in 1889, dealt 
with the isotheymal compressibility of some fourteen 
liquids at temperatures and pressures having values as 
high as 310° and 609, atm. respectively—the pressure 
arange being thus six times as great as that employed by 
the English.ebservers. 

From the data obtained, isochors' were eventually 
deduced with the result that, although below 180° they 
pursuedga linear course, above this temperature under the 
high pressures employed they gave definite indication of 
being curved. To test by careful experiment over still 
wider ranges of pressure, this important question.of cur- 
vature is the object of the later observations of Mr. 
Barus, which are detailed in No. 96 of the Bulletin. 

The principle of the method there described consists 
in keeping the volume of the substance constant, and 
directly measuring the pressures which it suppoms at 
different temperatures, and thus obtaining immediately 
the data necessary for plotting the isochors. A new 
compression pump was devised, by means of which the 
enorm8us pressures of 2000 or 3000 atm. could be exerted. 
The temperature range was similar to that of the previous 
experiments, and the substances operated upon were 
ether, ealcohol, thymol, pura-toluidine,-and diphenyl- 
amine. 

The results thus obtained peigted conclusively to the 
fact that at high tentperatures and leigh pressures the 
isochors of,the liquids employed are really curved. In 
geneval thes linear isochor #ersisted “up to pressures of 
Iooo atm., and over jemperature ranges which varied 
with the nature ef the substance, the maximum 
temperatura. being about 115°in the case of ether, and 


1 Instead of isochor, Mf. Barus uses throughowt his papers the term 
is@netric, originally proposed by Willard Gibbs. 
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65° in the case of diphenyfamine for the volumes used. 
These*volumes, it may be mentionedgwere not measured, 
so that no stress can @e put upon the, absolute slopes 
obtained for the curves. In all case but that of thymol,. 
the deviation from the straight curve was a marked 
abrupt phegomenon, and occurred generally between 
1000 and 1500 atm. Thymol, however, gave no appre- 
ciable deviation. ` 

What this curvature map mean is as yet but a matter 
for speculation. The author inclines to the belief that it 
indicates a change of molecular state, and evidence into 
which he does not enter may be taken to point to the 
same conclusion. 
sociating gaseous substances like nitrogen peroxide an 
acetic acid has shown that during the progress of mole- 
cular decomposition curved isochors are obtained, which 
apparently bridge over the gap, between the linear 
isochors corresponding with the simple and complex 
molecular states. If a like explanation applies to the 
liquids at present under consideration, it leads to rather 
a curious result, for the curvature of the isochor for 
alcohél is in the opposite direction to that of the isochors. 
for all the other liquids. It would therefore follow that 
under increasing pressuregat constant volume the altera- 


‘tion of the molecular state of alcohol is in the opposite 


sense to that of all the other liquids, and the observed. 
direction of curvature favours the viey that the liquid 
alcohol molecule eventually becomes simplergwhile those 
of the other liquids become more complex. Such a con- 
dition of things may the more readily be conceived when 
it is borne in mind that the general physical behaviour 
of alcohol, and more especially its behaviour with 
regard to surface energy, indicate that under ordi- 
nary conditions it probably contains molecular aggre- 
gates, the complexity of which alters as the te a- 
ture alters. <A liquid like ether, on the other hand, 
seems to contain under ordinary. conditions simple 
gaseous molecules, The above results would thus have 
the interpretation that, volume remaining constant, the 
complex molecule of liquid alcohol corresponding with. 
the origin of the isochor remain$ of the same degree of 
complexity over wide ranges of pressure until in the 


` region of high pressures it becomes less complex; whereas. 


tĦe simple molecules of a liquid like ether, under the 
same conditions, ewentually becom®€ associated into more: 
complex aggregations. Of course, until more data have 
been accumulated, the abovee explanation must be rê- 
garded as but a conjecture; indeed, any definite reason 
why the molecular complexities of liquids like alcohol and 
ether should be so different, under ordinary conditions, 
is at present entirely wanting. Whatever happens, 


ethe significant observations here considered have defi- 


nitely shown that the law of linear isochors, although it 
is valid throughout wide variations in tlfe external con- 
ditions, eventually breaks down in the region of high 
pressures and high temperatures. 

No less striking results are obtained by Mr. Barus on 
the effect of pressure in solidifying a liquid. Here he 
studies the volume changes*produced by pressure during 
the solidification and fusion of naphthalene at various. 
constant temperatures, and he is thus enabled to plot 
several of the isothermal lines for liquid-solid naphthalene 
between the temperatures of 60° and 130°, and between 
the pressures of 40 and 1700 atm. 


The remarkable result arrived at in this way is, that- 


during change of state the “on” curve obtained by in- 
creasing the pressure and passing from liquid to solid is. 
quite distinct from the “ off” curve obtained on passing 
from solid to liquid. At any temperature golidification 
always occurred at a higher pressure than that at which 
the solid fused. This is, of course, in harmony with the 
well-known fact that the temperature of*the ordinary 
melting point of a substance is in general higher than 
its temperature of solidification.* e 


Ramsay and Young’s work ore dis-y6 


e 
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The curious cyclic shape of the isothermals is diggram- | sented on a single diagram. gWhen thit has peen 


matically indicated€n the figure, which al& brings out 
affother difference inthe processe% of fusion and solidifi- 
cation. For when i liquid begins to solidify there is a 
sharp angle in the curve, solidification being afi abrupt 
phenomenon. When the ‘solid melts, hoever, there 
is no such sharp angle, the inclined-“portion of the 
isothermal gradually curves round and merges into the 
horizontal portion which repfesents the condition of the 
substance when fusion has actually set in. By repeated 
tests the author satisfied himself that this curvature of 
the isothermal was not the result of imperfect experiment, 
e@ut itdicatéd a real condition of the substance, and it 
may therefor@-«we taken to correspond to a portion of the 
continuous curve originally proposed by Prof. James 
Thomson to express what actually goes on during iso- 
thermal change of séate, and which is predicted for 
liquids and gases by the equations of van der Waals and 
of Ramsay and Young. From a general survey of the 
isothermals obtained, it appears that the volume at which 
solidification begins, decreases, and the volume at which 
it ends remains constant, or perhaps slightly increases as 
temperature rises. These facts are indicated by the 
+ » 
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dotted lines in the figure. 
out a diagram for solid-liquid in precisely the same way 
as for liquid-gas, and arrive at the conclusion that at 
sufficiently high temperatures and pressures eve shall 
reach the solid-Jiquid critical point. As far as the present 
experiments go, this point lies in the region of pressures 
above 4000 atm. and of temperatures higher than 200°. 
When the critical point is reached, the observations also 
show that the cyclic character of*the isothermals will 
disappear. There will be no “volume lag” during 
fusion. à 

This “ volume lag” the author regards as but a special 
case of hysteresis, having, besides its electrical and 
magnetic analogues, its counterpart in the phenomena of 
supersaturation, and the occurrence of all such pheno- 
mena he attributes to changes of molecular state. Thata 
similar change lies at the root of the phenomena of solid- 
viscosity is the aim of a special series of investigations 
by Mr. Barus, which are collected in No. 94 of the 
Bulletin. The results obtained, however, are beyond the 
scope of the present article. 

The main®importance attaching to this work on naph- 
thalene lies in the fact that it constitutes the beginning 
of a systematic study of the pherfomena of solidification, 
whjch in gonjunction with what is known regarding 
liquefaction, will ultimatgly permit of the entire transition 
from gas to liquid and from liquid to solid being repre- 
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We are thus enabled to map | 


accomplished, matesial will®bg to hand for framing a 


comprehensive theory of what goes on during the obscure, ° 


processes of change of state. Enough ‘thas already beene 
gone to give some idea of theeextent to which the com-e 


eplexity of an eqtiation like that of van der Waals, whieh 


involves but the third power of the volume, musg be 
increased when attempting to express the APPS 
passage from gas to liquid and from liquig to solid. 


ae J. W. RoDGER. 





m NOTES. 
IT is announced that an International Electrical Exposition 
will be held in Paris from July 1 to October 31, 1895. 


Dr. W. HAVELBURG has been appointed director of a 
laboratory recently established at Rio de Janeiro for the study 
of leprosy» . . 


THE death is announced of Dr. L. Calderon, Professor of 
Chemistry in Madrid University, and of Dr. Karl Schmidt, 
Professor of Chemistry in Dorpat University. 


WITH reference to the brief notice of the death of Mr, W. 
Pengelly, F.R.S., in our last number, Mrs. Pefigelly points 
out to us that ‘She was spoken of as Secretary, instead of 
Honorary Secretary, of the Torquay Natural History Sgciety, 
a title of which he was naturally and reasonably jealous, seeing 
that his connection with the Society was always of a donative, 
and never of a receptive, character.” 


Mr. F. Mock ier’s collection of relics of Dr. Jenner, e 


recently exhibited at Bristol, is now on view at the First 
Avenue Hotel, Holborn. Admission to the exhibition is free 
to all members of the medical profession. A movement is on 
foot to purchase the relics as a whole by public subscription, 
and to offer them to the Royal College of Surgeons. 


SIR PHILIP CUNLIFFE-OWEN, whose death occurred on 
Friday last, at the age of sixty-six, played an important part in 
the development of the Department of Sqdence an@Art. In 


1857 he was appointed Deputy-General Superintenden® of the © 


South Kensington Museum, and thwee years later he became 
Assistant Director. He succeeded Sir Henry Cole as Director 
of the Museum in 1873, and held that position until last year, 
when he retired.’ He did much to organise the collections at 


South Kensington, and in the Bethnal-green Museum, of which - 


he was also a Director. His ability to organise, and great 
energy, led to his appointment as executive commissioner on a 


e| number of exhibitions of the works of science and the arts, and 
for these labours, numerous British and foreign orders were , 


conferred upon him. Though n& a man of science, he claims 


our esteem for the many things he did to advance scientific * 


interests. 


Tue British Museum has recently acquired a section of a 
trunk of Sequoia gigantea from California, having a diameter of 
somewhat over 15 feet. The annual rings have been grefully 
counted by Mr. Carruthers, and, two years ago, when the tree 
yas cut down, it was 1330 years old. It was then still living 
and vigorous. It had, therefore, already attained a considerable 
age when St. Augustine introdhced Christianity into Great 
Britain. The rings indicates remarkably symmetrical growth 
on all sides of the twee. ko the first efive or six centuries they 
show a considerable annual increase in the girth of the trunk, 
getting gradually thinner as the Superficies to be cavered became 
larger, and becoming very thin for the last three or four cen- 
turies, It is satisfgctory to learn, on the®authority of Mr. Car- 


ruthers, that there were, in 1884, in all the groves, whith he z 


visited, trees of warious ages, so tha the Segzoza is in no 
. . 9 

danger of early extinction, - © 
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THE committee appoigted by the Council of the Royal 
College of Surgeons of Engjant to state conditions for’ giving 
° effect to the proposals of Mr, Charles Clement Walker for the 
foundation of a pri%e with a view to the encouragement of the 
énvestigation of cancer have, Says the Lance, yecommen ded the | 
adéption of the following regulations :—(1) The prize shall? 
be aWarded for the best work in advancing the knowledge 
of the p&thology and therapeutics of cancer done either partially 
or wholly within fhe five years preceding the ygat jn which the 
prize shall be awarded ; (2) the first award shall be fop the 
period ending December 31, 1895, after which the prize shall be 
awarded quinquennially; (3) the prize shall consist of 4100 
except on the first occasion, when it will be 4603 (4) the prize 
shall be awarded at the quarterly meeting of the Council in 
the Apgil immediately following the termination of each period, 
and will not be awarded unless the committee appointed to 
judge shall consider some work deserving of it; (5) the 
committee shall consist of five members chosen by the Council, 
but not of necessity members of the Couneil, and they shall be 
appointed not less than one year prior to the date of the@award 
of the prize; (6) the grounds upon which the prize is awarded 
shall be made public; (7) the prize shall be open to foreigners 
as well as Brifish subjects, members of the Council of the Royal 
College of Surgeons alone being debarred from competition. 


In dder to determine the heights of the highest cirrus clouds, 
only two methods have as yet been successfully attempted, 
namely, the measurement of altitude and azimuth by two 
or more observers some distance apart, and the deter- 


@mination of the exact tim: at which clouds are first seen illu- 


minated by the morning sun, or last seen by the setting sun, 
coupled with which should be an approximate determination of 
the altitude and azimuth of the cloud. Prof. Cleveland Abbe 
gives n accounteof an’ observation of the latter kind inthe U .S. 
Monthly Weather Review, On December 16, 1893, at §.30 
a.m, an observer at Potosi, Missouri, saw in the sky nearly 
overhead a bright redness of a tint like that of the rising sun. 
The phenemenon, which lasted for about fifty seconds, was not 
caused by a comet or meteor, nor was it auroral light, but was 
evidently the illumination py the sun’s rays of a high, delic ate 
cirrus cloud, The time of observation was about I hour and 
40 minutes bef@re sunfise, and allowing for the refraction by the 
air, it was found that if the cherry-tinted rays of the sun were at 


. that time to fluminate a cloud in the position seen by the 


observer at Potosi, the cloud must have had an altitude of at 
least ten miles. Prof. Abbe remarks that in the clear sky of 
the early morning, and especially in the dry weather of summer, 
observers will be surprised to find how very early in the morn- 
ing these delicate clouds mayebe observed, whence it follows 


ethat they must be correspondingly high, in fact, at latitude 52°, 
. and on the 20th and 22nd of June they are reported to have 


ben seen at midnight, when the sun is _ only » 15° below the 
northern horizon. 


Himmplund Erde for February contains an important lecture 
on cloud-formation, by Prof. W. v. Bezold. He discusses at 
some length the three principal causes of clouds :—(1) loss af 
heat by contact with the cold surface of the earth or sea; 
(2) mixture of unequally heated masses of air at or near the 
point of saturation ; (3) expansiom of air owing to change of 
pressure without sufficieht increase of hea®; and he illustrates 
eack case by,simple experiments. The paper contains some 
* good *epresentative pictures of clouds from photographs taken 
by Prof. Riggenbach and Dr, Neuhauss ; and attention is 
« specially drayn to c@rtain wave-clouds nat included in the 
s classfficatiggs, butewhich Prof. yv. Helmholtz has shown must 
occur by the passage ‘of one stratum of dir over another of 
different density, similar in all respects to the waves caused by 


NO, 1274, VOL. 49]. P ; 


the wird passjng over a cornfield, or qer the surface of the 
water. These clouds beagme visible when the two strata of Rir 
possess sufficient humidity ; they occur at very different heights, 
although they appear to belong more to the middle and higher 
regions of the atmosphere than to the lower. When they are 
high enough for Several of them to be*seen at one time, they 
form the cirro-cumulus cloud, » gr mackerel sky. Two pictures 
of these clouds are given in the text. 


WE learn from the Ame%can Meteorological Journal for 
March, that the papers read at the Chicago “Congress of 
Meteorology, Climatelogy, and Terrestrial Maguetism, held last 
August, are to be published by the United States Weather 
Bureau in several parts, corresponding to the different sections 
of the Congress. The first part ia nearly ready, and the 
remaining ones are expected to appear shortly, 


THE island of Sakhalin, in the extreme east of Asia, remains 
one ofghe least known regions of the Western Pacific, partly, it 
is probable, because of its use by the Russian authorities as a 
penal station reserved for the worst offenders, to which out- 
siders are rarely admitted. In the new number of Pegrmanns 
Mitteilungen, F. Immanuel gives an admirable epitome of the 
geography and the present condition of the istand, collected from 
the most recent Russian authorities and illustrat€d by a map. 
The mountainous northern interior of Sakhalin is still practi- 
cally unexplored, but the southern and middle portions are 
fairly well known. The island has mineral resources of con- 
siderable importance, over two million tons of coal having 
been raised at Dui in 1890. The climate is changeable 
and ungenial, rain or snow falling on more than half the das of 
the year, and snow more frequently than rain. The population 
in 1891 was estimated to include 16,400 Russians and 3200 
natives, the latter being mainly Gilyaks (1700) in the north, and 
Ainu (1100) in the south, 

+ 

FroM a note in /ysect Life it appears that attempts are being 
made to introduce an effective system of quarantine against 
infurious insects in California. The State is now importing 
fruits, trees, shrubs, plants, and seeds from Europe, Australia, 
China, Japan, South Sea Islands, South and Central Americg, 
and other localities,.and hardly ù vessel arrives at its ports 
which does not bring such objects, many. of which are infested 
with some insect or fungus pest. 
quarantine law is in operation giving the Governor the power to 
provide lsy proclamation for protection against the importation 
and spread of pests, and providing a heavy penalty for its con- 
travention. It is proposed to adopt simifir legislation in 


At the Cape of Good Hope a ~ 


California, and if the State succeeds in making its measures in © 


this direction effectivesits example will in all probability be 
widely followed. 


+ 

THE relation of the sounds’ of fog signals to other sounds 
forms the subject of an important paper contributed to Science 
by Charles à. White, of the Smithsonian Institution. The 
areas of inaudibility which occur well within the range of most, 
if not all, the fog signals which the various civilised govern- 
ments have established along their coasts, usually in connection 
with a ligfthouse, are of two kinds. For the first kind the 
author suggests the name of montumbral areas, since they are 
true acoustic shadows cast by mountain ridges or islands within 
the range of the signals. The other kind, whach is found in 
the open sea, and whose origin is not yet understood, he pro- 
poses to call pseadumbral,’since they imitate tha phenomena of 
acoustic shadows. There is, however, one importagt differance. 
From experiments performed at Sandy Hook upon a pseudum-~ 
bral area it appears that sounds such as that of a steamer’s 


egien audible on the first vessel, 
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whistle were audible gt the lighthouse when progeeding*from a 
peint within the area, whilst the fog eignal itself was inaudible 
on board the steame}. This would indicate a peculiar one- 


` sided action of the boundary of the area, or a differefitial effect 


upon the two kinds of sounds. Another peculifirity of these 
areas of inaudibility & that they do not annul sounds except 
those coming in a parficular dirgction. Thus a vessel may be 
in a montumbral area with respect*to a fog signal. A schooner 
with all sails set and close-hauled may be proceeding outside 
this area in such a manner as to produce a sail-echo of the fog 
The signal will then appear 

those on board to come from the direction of the schooner. 
Of the two kinds, the pseudumbral areas are the more dangerous, 
since their place is never quite fixed, and they can only be dis- 
covered and mapped erapirically—in the present state of our 
knowledge, at all events. 


THE current number of the Æectrician “contains a note by 
Prof. Fitzgerald on a recent paper of Herr P., Lenard’sswhich 
appeared in Wiedemann’s Annalen. Ferr Lenard has con- 
tinued his interesting observationsgon the cathodg rays in gases 
under ordinary pressures and in extreme vacua. In the experi- 
ments with high vacua, exhaustion was carried on till a coil, 
capable of giving agspark 15 cm. long in air, could not produce 
any discharg@ between terminals sealed into the experimental 
tube. Herr Lenard estimates that, when he had condensed 
the mercury vapour in a connected globe by lowering its 
temperature to — 21° C., the pressure of the remaining gas was 
about 0'03 x 1076 of an atmosphere, or about 0°03 dyne per 
square centimetre. In atubein which the exhaustion had been 
carpied to this extent nothing was visible on the path of the 
rays except where they impinged on the glass at the opposite end 
of a tube 150 cm. long, and when there were no magnets near, 
they were propagatéd in straight lines. From these and many 
other interesting observations Herr Lenard concludes that the 
cathode rays are phenomega in the ether, and are independent 
of the presence of matter. With reference to this point Prof. 
Fitzgerald says :—‘‘If this be so they are a most remarkable 
addition to the properties of the ether. Phenomena that mfly 
all be classed under lifht propagation are the only known 
phenomena of propagation in free ether, There is a very 
essential difference between these cathode rays and ordinary 
light propagation, and only for this these rays might be very 
rapid ultra-violet waves, which are known to be rapidly ab- 
sorbed by air and other gases, but which may be able to run 
the gauntlet of hundreds of thousands of molecules without 
being finally absorbed, and might, in accordance with the 
known transparengy of gold leaf, be able to penetrate any solid, 
even though a conductor, because for their extremely rapid 
vibrations the molecular motions upog which ordinary con- 
ductivity depends may be much too slow to have any sensible 
effect. „ The fact that seems conclusive against this view is the 
deflection of the rays bya magnet. These rays are deflected 
in the same way as a conductor carryihg a current of electricity 
away from the cathode. No such action has ewer been ob-. 
served on rays of Jight. It would be most natural to explain 
the action by the presence of the matter which is generally 
required in order to be acted upon by a magnet. There seems 
very little reason for supposing that a magnet would act upon 
electric displacement currents in the ether, even if displacement 
currents of the straight ray kind were possible in the ether with- 
out propagating themselves out sideways with the velocity of 
light. When we recollect that in the vacua described by Herr 
Lenard there am still ro molecules per cubic m.m, there does 
not seem suffigient reason for looking to an unknown property 
of the ether when thege is a0 much matter present to explain 
the phenomenon.” 


PROF. KAYSER AN RuNGE® seventh paper on the spectra of 


the elements, communicated to the Berlin Academy of Sciences, ° 


in December last, has been published in s@parate form. The 
elements of which ihe spectra aw described in the paper arce 
tin, lead, arsenic, antimony, and bismuth. In the case of the 
spectrum of tin the lines extend from wave-length 20578 to 
5631°91, and fourteen lines are marked as new, The #pectrum 
of lead was investigated between AA 2088.5 nd 6002°08, and 
thirteen new®*lin&s were discovered. Lines are tabulated for 
arserfic from A 2009°3r to A 3119°69. The afftimony spectrum 
is limited by a line at 2068°54 in the ultra-violet, and one at 
5730°52 rn the red, seven new lines being included. Bismuth 
has had its spectrum observed between the wave-lengths 
2061°77 and 574274, and twenty-two new lines have been dis- 
covered. At the end of the paper the authors discuss the 
distribution of the lines and groups in the different spectra, 
and show that the positions admit of being determined 


mathematically. ” 


THrebcehaviour of the -filtrate from tetanus cultures when ex- 
posed to sunshine is perhaps the most interesting of the nume- 
ous observations made by Fermi and Pernossi.. Already in 
1891 Kitasato tested the pathogenic properties of tetanus filtrates 
obtained from broth cultures kept in the dark and light respec- 
tively, and found that exposure to diffused light graduajjy ren- 
dered them innocuous; it was, however, a very slow process, for 
even after from nine to ten weeks the filtrate was still feebly 
toxic. On the other hand, similar filtrates preserved in the dark 


were still, after 300 days, just as actively pathogenic to anjmals æ 


as when they were originally prepared. In direct sunshine 
(35°-43° C.}, however, such filtrates were rendered perfectly 
harmless in from fifteen toeighteen hours, On the other hand, 
Fermi and Pernossi found that the toxic properties weve de- 
stroyed after from eight to ten hours of sunshine quring which 
the maximum temperature reachéd was between 38°-41° C., 
whilst when similarly exposed, the temperature, however 
(owing to the experimental tubes being immersed in water), not 


rising beyond 37°C. it required fifteen hors to prodyce the » 


same result. When, however, the filtrate was first dried and 


then exposed to sunshine, it remained toxic even after 109, 


hours’ insolation, the same results being obtained when the de- 
siccated filtrate was mixed with chloroform, ether, benzol, and 
amyl alcohol respectively, and exposed to sunshine. The 
elaborate nature of the experiments, as well as the larg@number 
undertaken and the conscientious care with which they have been 
conducted, combine to render this one of the most important 
memoirs which has been yet published on the subject of tetanus. 


A FURTHER illustration of the @ingular media in which fungi 


will thrive is afforded by the observation of M. Heim, recorded ° 


in the Bulletin of the Société Mycologique de France, of an 


abundant fungus-mycele in a solution of sulphate of quinine. > 


It produces a fructification which shows that it belongs to the 
genus Aspergillus, and M. Heim proposes for it the name 
Aspergillus quinine sp. n. (?). 


THE annual report of the Board of Regents of the Smith- 
sonian Institution, showing the operations, expenditures, and. 
condition of the institution to July 1891, has just reached us. 
The volume contains an appgndix comprising a selection of mis- 
cellaneous memoirs eof interest to collaborators and correspon- 
dents of the institution, teachers, and others engaged in éhe 
promotion of knowledge. : . e 


We have received parts i. and ii, of thethirty-seventh volume 


of the Transactiork of the Royal Society of Edenburgh,and e 
vol, xx. (pp. 97-160) of the Proceedings. Among The investi- ° 


gations described in the volumes we note the work of Pref. 


Crum Brown and Dr. James on the electrolytic synthesis of e 
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dibasig acids fof Prof. Tait on impact ; of Mr. Aitken on the 
particles in fogs and clouds; of Dr. ohn Murray on the 
-ehemical changes which take place in the composition of sea- 
Water associated with blue-muds on the gcean floor ; and of Dr. 
Pole on colour-blindness. ‘Prof. Copelandl’s, paper on Nova® 
Aurigæ i is included; and also that of Prof. Knott on circular 
magnetisation ; of Prof. Ewart on the lateral sense-organs of 
Hlasmiolvanche ; of Prof, James Geikie on the glacial succession 
‘in Europe; of: Dr. Noël Paton on the action of the valves of 
the mammalian heart; and of Dr. Macfarlane on the minute 
‘structure of plant hybrids in relation to that of their parents. 


RATHER more than one hundred years ago Christian Konrad 
Sprengel gave to the world his investigations on flower-fertili- 
sation. The acute observations contained in é‘ Das Entdeckte 
Geheimniss der Natur im Bau und in der Befructung der 
Blumen ”—the secrets of nature in the forms and fertilisation of 
flowers discovered——have been reprmted by Engelmann, of 
Leipzig, in Nos, 48-51 of Ostwald’s Klassiker der Exakten 
‘Wissenschaften. Every naturalist now knows that Sprengel’s 
theory of insect fertilisation was not a full interpretation of 
nature’s secrets, His careful observations, however, were of 
prime importence in helping to establish the true theory of 
-cross-fertilisation presented by Darwin some seventy years after 
the publication of his work. In addition to the above reprint 
we haf received No. 44 of the same series, entitled ‘* Das 
Ausdebnungsgesetz der Gase.” The volume contains a capital 
-collection of papers on the law of gaseous expansion, by Gay- 
Lussac, Dalton, Dulong and Petit, Rudberg, Gustav Magnus, 


and Iéegnault, published from 1802 to 1842. 


THERE is a school of philosophers who insist that all in- 
investigation into the causes of things is wasted labour, and that 
science progresses solely through the study of phenomena and 
‘their laws. Mr. “Lester Ward is not one of these, for in a lecture 
on the “f Staths of the Mind Problem,” recently delivered before 
the Anthropological Society of Washington, he showed that 
‘the work of Ramón y Cajal, and ‘others, indicated that proto- 
plasm is fot merelythe physical basis of life, but is the physical 
basis d¥ mind also, In his words, ‘the prevailing fashion 
‘among scientific men of effphasising the ‘ mystery of mind’ is 
‘unnecessary ang illogical, since mind is no more a mystery than 
matter, and all that there is any ground for confessing is that, 


_ in consequence of the greater complexity of mental phenomena, 


‘due to the higher state of development of the material basis of 
mind, we possess as yet much less knowledge of them than we 
‘do of many of the simpler phenomena of nature.” 


f{A SERIES of compounds of sugars with mercaptans, the 


* -sulphuralcohols, of a nature symilar in many respects to that of 
«the recently isolated glucosides formed by the combination of 


ordinary alcohols with the sugars, are described by Prof. Emil 
Fischer in the current Berichte. These new substances Wiffer 
from the glucosides of the alcohols in their cofstitution, how- 
ever, for they contain two equivalents of the sulphur alcohol to 
one equivalent of the sugar; hence they are more nearly allied 
to the similarly constituted compounds of mercaptans with 
ordinary aldehydes. The members of the series fully described 
are the ethyl mercaptals of grape sugar and of galactose, and 
the amyl mercaptal of the former. In addition to these Prof. 
Fischer has isolated the ethyl merca&pigls of mannose, arabinose, 
rhamnose, and a-glucohéptose, and has quafitatively proved the 
e -Seiferality ofethe reaction for xylose, maltpse, and milk sugar, 
The Compoufids appear likely to prove of very great importance, 
for their formation occur®so readily, that they will serve admir- 


e ably, in many cases as valuable aids in the identification and 
+ isolation aQé@ither the well- -known or newly-discovered sugars. 


“Te amyl compound in particular appears Ifkely to be of great 
service, on account ®f its slight solubility. They are all sub- 
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stances @f considerable stability, and crystgllise well. Glucose 
ethyl mercaptal, CgH}.05(§C.H,),, is prepared by mixing ethyl 
mercaptan with an ice-cold solution of @rapé sugar in fuming 
hydrochloric acid. Upon cooling, after the slight rise of tem- 
perature which accompanies the reaction, crystals of the new 
compound separat@, and may be advantageously recrystallised 
from absolute alcohol. The reaction is simply an addition of 
two molecules of the mercapt@n fo one of glucose with elimina- 


tion of a molecule of water. 
CH yO, nfo 2C.HsSH =*C,H,.0;(SC.Hs)s + HLO. 


Glucose ethyl mercaptal crystallises in colourléss 


needle 2 
and plates, which posŝess a taste very differentetagthat of sugar} 


being disagreeably bitter. The crystals melt at 127 , and the 
liquid may be partia lly distilled at a higher temperature. The 
substance is only slightly soluble in cold®water, and the solution 
is levo-rotatory. It behaves as a weak acid, and it is some- 
what remarkable that alkalies dissolve the crystals in large 
quantity, and upon the addition of a dilute acid the compound 
is precfpitated. Indeed the sodium salt, C,,H,,5,0;Na, has 
been isolated in well-defined crystals by treating the compound 
with sodium dissolved in metl#y] alcohol. That the substance 
is very different in its nature from the original glucose ig further 
evidenced by the fact that it does not reduce Fehling’s solution. 

The other members of the series appear to bè characterised by 
similar but graduated properties, the solubility, Yor instance, 
diminishing as the homologous series of mercaptans is ascended. 


CHLORAURATE ofsilver, Ag AuCl, aninteresting compound of 


the very soluble and deliquescent chloride of gold with the 
particularly insoluble chloride of silver, is described by Dr. 
Hermann, of Aschaffenburg, in the same number of the Berichte. 
This compound has formed the object of previous unsucc@ul 
researches, but its preparation is very simple whea the neces- 
sary conditions are known. Four parts by weight of metallic 
gold is dissolved in aqua regia, and the solution evaporated 
over the water bath, until upon cooling the resulting chlorauric 
acid, HAuCl,, erystallises. One paft by weight of silver dis- 
solved in dilute nitric acid is then added, when silver chloride 
is precipitated in its usual form. Upon repeated evaporation 
of the whole with concentrated nitric agid containing a trace of 
hydrochloric acid the silver chloride changes, becoming coloured 
bright red, and eventually is comgletely converted into a mass 
of crystals of silver ¢hloraurate. The crystals are long prisms 
terminated by pyramids and dome-faces; they appear to be 
coloured bright orange-red when singly examined by reflected 
light, but are pure yellow by transmitted light, and the 
*finely-powdered substance reflects bright yellow light. It 
is interesting to note that when enclosed in a sealed tube con- 
taining perfectly dry air the compound is quite stable and un- 
affected by bright sunlight, but the moment it is exposed to 
sunshine in ordinary moist air it commences to bronze, and 
eventually becomes superficially coated with a dark bronze 
metallic coating. ‘Dilute hydroehloric acid instantly decofmposes 
it with formation of silver chloride and a solution of chlorauric 


acid. Ammonia, on the other hand, decomposes it with pro- . 


duction of the usual ammoniacal solution of silver chloride and 
deposition of fulminating gold. i 


THE additions to the Zoological Society’s Gardens during the 
past week’ include a Vervet Monkey (Cercopithecus lalandii) 
from South Africa, presented by Mrs. White; two Cockateels 
(Calopsitta nove-hollandia) from Australia, presented by Mrs. 
Tidey ; a Leadbeater’s Cockatoo (Cacatua leagbeateri) from 
Australia, presented by Mr. J.. Ward ; a White-bellied Eagle 
(Haliaetus leucogaster) ffom Australia, presented by Mrs. 


Scales ; a Ring-necked Parrakeet (Paleornis torquatus) from . 


India, presented by Miss Castle; twp Peregrine Falcons (Falco 
peregrinus) British, presented by Mr. Penn C. Sherbrooke ; a 


+ 
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Great Eagle Owl (Buto maxims) Europé&n, presented by Mr. 
H. Godman ; two Bigck Apes (Cynopithecus tiger 8 %) from 
tke Celebes, a se a Sulphur-ci€sted Cockatoo (Cacatua 
galerita) from Australia, deposited ; two Alpine Accentors 
(decentor collaris) European, purchased ; a Coypu'( Myopota- 


mus coypus) born in the Gardens, " 
d 





OUR ASTRONOMICAL COLUMN. 


PHOTOGRAPHIC NEBULOSITIES IN THE MILKY Way.— 
In the March number of Astronany and Astro-Physics, and in 
several recent numbers of Knowledge, Prof. E. E. Barnard de- 


ies a number of wisps of nebulosity and diffused masses of 


minous haze digcovered upon photographs taken hy him with 
a portrait lens six inches in aperture and having a focal length of 
thirty-one inches. A remarkable and large nebulous mass, 
situated about R.A. 21h. 34m. Decl. + 56° 50’ appeared upon 
a plate exposed for sevefi hours. The picture shows a straggling 
group of bright stars in the centre of the nebula, which is more 
than two degrees in diameter. The group of stars is visible to 
the naked eye as a hazy spot, about three degrees north-west of 
the variable a Cephei, the brightest star in the group being 
D.M. + 56°2617. Thestar D.M. + 57° 2309(mag. 6'5} is also 
shown by the photograph to'be surrounded by a rather un- 
symmetrical dense circular nebu#osity. This object was not 
previously known to be nebulous, though Prof. Barnard says that 
with the telescope the nebulosity:can be seen as a hazy glow about 
the star. The regjon of the Milky Way lying north and east of 
Orion appeays to be singularly rich in large diffused nebulosities, 
Photographs show that w Orionis and A Orionis are nebulous, 
while there is a faint and large diffused glow near the stars vy and 
¿ Orionis. There was a suspicion of a large nebulosity about 
a Orionis on one of the plates, but this has not yet been verified. 
The existence of the other nebulosities, however, has been 
established either by telescopic observation or new photo- 
graphs, A photograph obtained at the beginning of last 
mah Shows two very singular fan-shaped patches of nebulosity 
close to y Cassiopriæ. These are about 15’ in diameter and 
point towards the star, They could just be seen by Prof, Bar- 
nard with the 12-inch of the Lick Observatory, but he thinks 
they would never have been detected if the photographic plate 
had not revealed them. Photographs of the region about 15 
Monoceros show that thiseroup of bright stars is mixed up with 
misty matter having a diameter of about three degrees. The 
place of 15 Monoceros for 1860 is R.A. 6h. 33m. 16s. Decl. 
+ 10° 1’°3, and the condensation of the remarkable nebula dn 
question is 12’ south pgeceding the star. Prof. Barnard has 
now photographed the Milky Way from Scorpio to Orion, dis- 
@vering many masses of nebulosity on the way. His pictures 
are not only beautiful views, ‘but valuable secords of the struc- 
ture of the different regions portrayed. 


MADRAS OBSERVATORY.—From the report of the Madras 
Observatory, just published in the Monthly Notices of the 
Royal Astronomical Society (vol liv. No. 4), it appears that 
the Secretary of State for India has given his sanction to the® 
proposals made by the Government of India regarding the 
future of the obse@vatory. The observatory, which has hitherto 


e been under the Madras Government, will, from April 1, be 


transferred to the Imperial Government. According to the 
report, a new observatory for solar physics will be erected at 
Kodarkanal, on the Palani Hills, under the direction of the 
present officiating Government Astronomer, who will, for the 
present, also have charge of the existing observatory. The 
new institution will undertake the work of solar photography 
now carried on at Dehra Dûn, and will also takegup spectro- 
scopic work on the sun, and actinometric researches. 


A New Comet.—The first comet of this year was discovered 
by Mr. Denning on Monday evening in R.A. oh. 55m. 
Decl, +32°15’. It was small and faint, and eghibited a 
short fan-shaped tail. The object was moving towards the 
east-south-east at the rate of nearly one degree per day.. 





RECENTYNVESTIGATIONS AND IDEAS ON 
THE FIXATION OF NITRQGEN BY PLANTS. 


THREE totdly different, though convergent, scientific con- 
* troverstes have arisen during the latter half of the present 
century concerning the 7é% played in nature by nitrogen, as 
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met with in the air, rain, and soil, f@e or comM@ned: in con- 
nection with the ordinary plaats o? agriculture and fortstry ; 
and, quite apart from fheir real reMtions to one another, these 
three controversies have at times been somewhat confused irf 
their issues. 

@ One of these contgoversies turne@ on the question of the trans* 
formations of combined nitrogen, as met with in the form$ of 
ammonia, nitrites, and nitrates, and as organic compounds of 
nitrogen resulting from the decomposition’ of the remains of 
living beings—plants and animals—in the sojl. The outcome 
has been the proof that oxidations and de-oxidations of these 
compounds are ‘intimately bound up with the physiological 
activities of living organisms, especially bact@ria, in the soil ; 
the investigations of Giltay and Aberson, and Winogradsky’s 
Brilliant researches especially, have brought what had long been 
regardéd as purely chemical problems into the domain of biology. 
“ Nitrification ” and ‘‘de-nitrification,” to use the current 
terms, are phenofhena incorporated with those of fermentation, 
respiration, &c., and therefore involve biological science for 
their elucidation, 

Another of these controwersies turned on the question whether 
the free nitrogen which forms so large a proportion of that 
huge gaseous oceans the atmosphere, can be again directly 
employed by green leaves, and built up as combined nitrogen ia 
plants; or whether, once having been disengaged from organic 
and other compounds, and passed into the air as gaseous nitro- 
gen, it is forever lost, except in so far as electric dscharges and 
other energetic physical and chemical processes force this 
relatively inert element into combinations, which the rain then. 
brings down as inorganic salts, and so help to restore the balance 
of nitrogenous substances in the soil. 

This controversy, a long and involved one, started and for 
some time continued as a peculiarly chemical question, has 
passed through various phases and branched out into several 
subsidiary controversies, if we may so term them. 


e 
Thus the alleged “ fixation ” in the soil, especially investi- 


gated by Berthelot and André, became a scientific question 
apparently on definite lines of its own, and (so far as any such 
question can be independent) independent of the question 
whether ordinary green-leafed plants, such ay peas, lueerne, 
wheat, &c. can assimilate the free nitrogen of the atmosphere 
by processes more or less comparable to those by which they 
are known to assimilate the carbon they wrench from the 
carbon-dioxide of that gaseous environment. 

The latter question, again, became a divided one, chiefly owing 
to assertions that green leaves could directly assimilgte the 
ammonia, if not the free nitrogen, of the air, and some time was 
occupied in arriving at the conclusior®that ordinary green plants 
do not directly assimilate or fix either the gaseous ammonia or’ 
the free nitrogen of the atmosphere. This Conclusion, in 
opposition to that arrived at by Ville, was regarded as so- 
thoroughly established by the experiments of Boussingault and 
of Lawes, Gilbert, and Pugh, that it has been definitely 
accepted and taught for many years—and rightly so, from the 
evidence to hand. 

The third of the three controversies referred to at the outset, 
is the more recent one concerned with the question whether 
certain of the higher green-leafgl plants, particularly those 


known as Jeguminous plants (such as peas, beans, clovers, | 


vetches, lupins, robinia, &c.), when living as they normally do 
in symbiotic association with certain microscopic and essentially 
parasitic fungoid organisms which invade their roots, are 
differently plac@éd from other green plants as regards the power 
of ‘* fixing,” and assimilating, the free nitrogen of the 
atmosphere. m 

The present position of opinions on this last and most remark- 
able controversy is the subject of this article, so far as it can be 
@one justice to In the short space at disposal, 

It is now well known that legumjnous plants are normally found 
to have certain nodosities or swellings on their roots, and that 
these swellings are caused ey the activity of certain minute 
organisms which, asgthe writer of thiserticle first proved, in- 
vade the roots from outside, after the manner of a parasitic 
fungus. The controwersy as to gie exact nature ofthese oggan- 
isms—bacteria, according to Prazmowski, Bey€rinck, and 


others, degraded allies of the Ustilagineze, or some lower fungus, | 


according to my obgervations, and the cofffirmatory evidence of 
Laurent—in no way affects the truth that these oganism$ do 
not kill the plants gttacked, or even make them diseased, but 
incite them to more active life fora time, The evidence on. 
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which these @ganisms (termed “‘ bacteroids ”) have been taken 
to be bacteria—their gro@th ig: gelatine tubes, staining, and 
è thefr minute size—is equalby in favouf of their being lower 
“fungi, and is not sufficiently conclusive. Eventually the 
nutritious contents of: these nodules, with the symbiotic 
e‘ bacteroids,” are absorb@l, in whole pr in part, by the 
lefuminous plant, and their rich stores® of nitrogenous 
e matarial assimilated by the latter. l 

The experiments of Hellriegel and Wilfarth, of Lawes and 
Gilbert, and of gthers and myself, placed it beyond reasonable 

doubt that, taking the leguminous plant and its symbiotic 
organisms together with the pot of soil in Which it is grown 
as a closed syst@m, this system contains more nitrogen at the 
end of several weeks than can be accounted for by the nitrogen 
in the soil and the seed at the commencement of the exper® 
ment; and this was true in cases where careful precautions 
were taken to prevent the addition of any nitrogen further 
than the free nitrogen of the air. The onfy legitimate con- 
clusion was that somewhere, and somehow, the system fixes 
free nitrogen from the air. 

This matter has been since caryied further, however, by 
Laurent and Schleesing, who, by growing various plants in an 
air-tight apparatus under such perfect comtrol that they could 
analyse the quantity of nitrogen both in the plant and spil, and 
in the purified air, showed that the gain of nitrogen in the 
former during the progress of the experiments, is balanced by a 
corresponding loss in the latter. They further showed that 
only two kinds of plants could thus “fix” the nitrogen of the 
air. These are leguminous plants, and certain lower alge 
(perhaps mixed with bacteria) or allied forms. This fixation 
only occurs under certain definite conditions, moreover. The 
leguminous plants must be infected with the symbiotic “ bac- 
teroids,” and the algæ must be exposed freely to the air and 
light in the apparatus : even a thin layer of the sterilised sand 
e@ employed sufficed to stop the action of the alge. 

Laurent and Schlcesing found no fixation in the case of arti- 
choke, oats, tobacco, mustard, cress, or any other plants ex- 
perimented with ; and their experiments, taken as crowning the 
edifice of evidence accumulated by them and numerous other 
obserwers, have, been fairly regarded as proving that leguminous 
plants, at any rate, and perhaps certain lower algze, do some- 
how “‘ fix” the free nitrogenof the atmosphere and assimilate it. 

Koch and Kossowitsch have recently claimed to confirm the 
above results of Laurent and Schleesing with alge, and it 
should be mentioned that Frank had previously stated that such 
fixation by lower cfyptogams occurs. Unfortunately we are as 
yet uninformed what species of algee are exactly concerned here, 
and no one has cultivated@hem pure and confirmed: the results. 

~ It will be noticed that, so far, all that is established is that the 
infected leguifMinous® plants, and the alge of sorts, Alms the 
known soil (usually sterilised sand to which known additions are 
made), soméwhere and somehow gain in nitrogen at the expense 
of the free nitrogen of the atmosphere. 

‘Now come, the other aspects of the controversy, which is 
raging chiefly around the question as to exactly where and how 
this gaseous nitrogen is fixed. 

Obviously several possibilities could be suggested. 

(1); The gaseous nitrogen could be conceived as directly fixed by 
, the plant which gains in nitrogen—as absorbed by the protoplasm 
of the living cells exposed to the air—e.g. the cells of the leaves of 
the leguminous plant, or those of the algze on the surface of the 
soil, This view is actively maintained by Frank and a fe sup- 
porters, who go as far as is possible in this direetion, and really 
again raise the old question which originated with De Saussure, 
and was rightly regarded as refuted by Boussingault and Lawes 
and Gilbert. 

(2) The gaseous nitrogen could be conceived to be fixed in 
the soil by means of bacteria or lower algee (we have seen these 
are lefteindefinite), and, when it has been converted into nitro- 
genous compounds of some kind in the soil, eventually absorbed 
by the roots of the leguminous or gther higher green plant in the 
ordinary course of events. The priffcipal champion of this view 
is Berthelot, who claims to have proved that certain soil-bacteria, 
and lse the*organisms of the gguminousgoot-nodules, have the 
power of fixtng the free nitrogen of the air, and so enriching the 
soil in nitrogenous compeunds. In this connection, of course, 
~ the whole question of nitrification and de-nitrification in the soil 
be jnvolved with the question of the fixation of 
free nitrdfen from the etmosphere. 

e (3) The fixation of the atmospheric nitrogen could be con- 
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ceived of as a powemful act of fhe machinery of the leguminous 
plant, Mrged go the necessary expenditgre of energy by the 
stimulating action of the gymbiotic organism in its roots. Thjs 
view, held especially by iW clidceer: Praamowski, and others, 1s 


‘also shared by Frank, who believes that it is only in their being 


thus stimulated to greater activity that the leguminosz differ 
from many @ther plants, which, he says, also fix the atmo- 
spheric nitrogen directly, but to so much 4ess an extent that the 
experimental proof of their power to do dt is far more difficult. 

(4) Another possible view i® that the root-organisms act 
merely as accumulators of nitrogenous material, which has been 
derived from atmospheric nitrogen fixed and combined in the 
soil, by physical or chemical processes, or in the open ground 
by the action of soil-organisms; and the leguminous plant, 
benefits by devouring (if we may employ this word) the ba 
teroids eventually, and profiting by their stoPes®f nitrogenous 
material, . 

Let us now take these four possibilities in order, and examine 
them a little more in detail. | ° 

The first view rests almost entirely on the statements of 
Frank, of Berlin, who brings forward a number of experiments 
which in his opiniog show that many higher plants, in addition 
to the leguminosz, are capable of directly assimilating the free 
nitrogén of the atmosphere. For instance, Frank gives results 
showing that oats, buckbeans, spurrey, turnips, mustard, 
potatoes, and Norway maplg are all capable of fixing atmo- 
spheric nitrogen. 

Most of Frank’s experiments were made in the opet air, the 
pots of plants being simply sheltered from rain ; but in some 
cases, he affirms that he got positive increa%e of nitrogen with 
mustard-plants under bel]-jars, properly shut off #om the outer 
air, and through which purified air was drawn. 

Apart from these latter, and in spite of Frank’s assertion 
that the quantities of combined nitrogen in the air are so im- 
measurably small that they may be neglected, it seems fair to 
object that, in the present state of science, we cannot trust ex-_ 
periments in the open air to decide such a point ; while, with 
regard to the experiments with mustard, it must not be for- 
gotten that not only the old results of Boussingault and Lawes 
and Gilbert are entirely and emphatically opposed to them, but 
the exceedingly careful recent experiments of Schlossing and 
Laurent, made with all modern appliances and methods, showed. 
the contrary—no signs of fixation of nitrogen could be obtained 
in oats, tobacco, cress, mustard, cabbage, spurrey, and potato, 
the very plants Frank used. 

Frank replies that completely normal plants cannot be grown 
ugder such closely covered glass vessels as these experimenters 
use, but he accepts their positive results in all cases, Frank’s 
contention is that the*plant must be very vigorous, and near its 
maturing point, before it has power to energetically seize and 
‘* fix” the atmospheyic nitrogen ;ebut (without denying that “t 
is possible that the utmost vigour may not be as yet attainable 
under the conditions necessary for culture in closed glass re- 
ceptacles of limited capacity) it is impossible to overlook the 
danger that in experiments in the open air, the time which must 
necessary elapse before Frank’s critical period of maturity on 
the part of the plant is reached, is long enough for all sorts of 
disturbing influences ‘to come in, especially if any kind of 
“fixation” in the soil, such as Berthelot asserts, really 
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occurs: the root-hairs would take up, and the plant absorb, e 


, nitrogenous bodies asefast as they were formed in the soil 


around them, while there would be ample time for the 
development of many generations of micro-organisms in the 
medium. s . 

In view of the tenacity with which the belief in a direct ab- 
sorption of atmospheric nitrogen is cherished by many foresters 
and agricultfirists, it seems imperative that critical experiments 
should be persevered in; as matters stand, we cannot accept 
Frank’s position as proved, or even as rendered probable. 

The possibility mentioned above as an explanation of the 
danger of accepting Frank’s results would be rendered a 
certainty if the recent researches of Laurent and Schloesing, 
Koch and Kossowitsch, and Berthelot, in part supporting 
earlier statements by Frank himself, turn out to have been 
properly interpreted. ë 

Laurent and Schlœsing—and their results are confirmed by 
Koch and Kossowitsch—declare that sterilised sand, devoid of 
nitrogenous material, when covered with a geowth of certain 
green and blue-green alge, probably mixed, hqwever, wally 
does “fix” the atmospheric nitrogen, gnd gains in nitrogen- 
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compounds, but? dtily if the algal growth is freely exposed to 
the atmosphere in the closed chambers employed. » These 
statements confirm Yarlier, but less definite? experimental 
r&ults by Frank » and the latter h& recently expressly stated 
that certain fungi—e.g. Penicillium cladosporioides—can flourish 
in a medium to which no nitrogen but that of the atmosphere 
‘has access. e 

Berthelot goes further, and claims to hawe established that 
several species of soil.bacteria and fungi, including the fungoid 
organism of the leguminous tgbercles cultivated separately, 
can ‘* fix” free nitrogen ; and ifthe analyses of the small quanti- 
ties of materials in his flasks survive the criticism of the chemists, 
it seems difficult to refuse credenc® to the views he puts forward; 
but, as in most of these cases, it is the enormous difficulties of 


“Analyses which lie at the root of the matter. 


Moreover, elifferent observers differ Considerably on this 
question. Beyerinck, while regarding it as probable that the 
nodule-organisms ‘‘ fix” atmospheric nitrogen, admits that he 
does not prove it; and jin Laurent’s special investigation into 
this question, he left it also uncertain ; while Immendorf failed 
to satisfy himself that these organisms can flourish without 
organic compounds of nitrogen ; and Frank insists that they do 
not thrive at all without organic nitrogeMous food-materials. 
Moreover, it must not be overlooked that other observers, e.g, 
Gautier and Drouin, have given evidence pointing to possible 
phenomena of ‘‘ fixation” of nitrogen by compounds of iron and 
other substances clinging to particles of the sand employed, 
which may interfere with the accuracy of conclusions drawn 
from experiments where sterilised soil in the open air is 
concerned. e ) 

When we @eflect how very minute these organisms are, and 
what excessively small quantities of nitrogen they need for their 
life-purposes, we cannot be surprised at the difficulties met with 
in these investigations. But, however far from proved we may 
regard the question of fixation of free nitrogen by soil organ- 
isms, it is perfectly clear that here is a most pressing question 
for further experimental research, and agricultural and forest 
practice are alike keenly interested in having the question 
defffittely answered. 

Fhe third possible view—that the leguminosz are able 
to force free nitrogen into combination with other elements, 
owing to the energetic action of their protoplasmic machinery 
stimulated by the symbiotic fungoid organism—deserves 
more consideration than may at first sight appear, especially 
to those who are not fanflliarised with the remarkable pheno- 
mena of symbiosis generally. 

In the first place, the fact that leguminous plants amply 
provided with the root-nodules do ‘‘fix” the atmosphéric 
nitrogen, under conditi®ns in which the game plants devoid of 
the nodules fail to increase their supplies of nitrogen, is far 
Setter established than any,of the other cases discussed, and 
must now be accepted as proved by the e®periments of Frank, 
Hellriegel, myself, Lawes and Gilbert, and especially by the 
recent splendid investigations of Laurent and Schleesing. 

It is true that Frank says the symbiosis is not absolutely 
necessary for the fixation to proceed, but even he declares that 
the leguminosz are stimulated to greater powers of nitrogen® 
fixation by the nodule-organisms, 

A curious and’significant confirmation of the symbiosis theory 
comes from the experiments of Nobbe, Schmid, Hiltner, and 
Hotter, who find that Ælæagnus plants, the roots of which 
develop nodules due to the invasion ofa fungus totally different 
from‘the one causing the leguminous nodules, also “‘ fix” and 
assinfilate the free nitrogen oé the atmosphere, as shown by 
their growing and flourishing much better and more rapidly 
than E/eaguus plants side by side with them, but not infected 
with the root organism. It will be interesting tẹ see if further 
research shows similar results with any of the physiologically 
similar root-outfrowths, due to very different fungi, met with 
in Zaxodium, Podocarpus, Alnus, Funcus, and many other 
plants, including some vascular Cryptogams. è 

Now comes the -question, in what part of the leguminous 
plant does the actual ‘‘ fixation ” of the free nitrogen occur? 
Frank stands practically alone in claiming the leaves to be the 
organs concerned. Nearly all other observers regard the roots 
as the region, and the nodules themselves as the actual seat of 
fixation. 

Kossowitsck has even attempted fhe heroic task of deciding 
between legves and roots, by enclosing the former or the latter 
respectively in air-tight regeptacles, shut off from thenon-enclosed 
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parts, in which gases devoid of nitrogen were circulated., He 
could not always keep the apparatus “perfectly ge@s-tight, how- 
ever, and this and other failures mefwith in these exceedingly 


difficult experiments, undoubtedl¥ weakens the force of*his , 


conclusions that it is in the roots and not in the leaves that thet 
process occurs, though it does look as if the balance of evidence 
Obtained fairly support his conclusfon so far as it goes. ° 

There are facts, however, to be gathered from the microscopic 


analyses of the root-nodules, as furnished by myself and others, ® 


which have been in great part overlooked in the discusgions on 
this subject, and which, although not conclusjve, seem to sup- 
port the view,thaf the seat of fixation may be in the nodules 
themselves. ‘For instance, the nodules are supplied with a 
regufar system of conducting vascular bundle% communicating 
with those of the roots; then their cells, during the period of 
incubation of the symbiotic organism, are abundantly supplied 
with starch ; further, the cellsin which the fungoid organism is 
vigorously flourishing are evidently exceedingly active, as may 
be deduced from their large size, brilliant nuclei, protgplasm, 
and sap-vacuole, all of which show signs of intense metabolic 
activity, lasting for considerable periods. The fact that the sap 
expressed from these active tissues is alkaline, has been inter- 
preted as in accordance with Loew’s suggestion that the living 
protoplasm, in pres@nce of an alkali and free nitrogen, can 
build wp ammonium nitrite, or some similar body. Be this as it 
may, there can be no question as regards the infected nodule- 
cells being centres where intense physiological activity is going 
on; and it seems impossible to avoid the conclysion that the 
vascular supplies from the roots into the nodules bring to these 
cells water in which various salts, carbo-hydrates, &c. are dis- 
solved, and carry off from them the soluble prodycts of 
metabolism. 

Presumably these products of metabolism include nitrogenous 
bodies. 

In the ordinary course of events, theory teaches that these 
nitrogenous bodies—e.g. amides, preceded by simpler, coms» 
pounds—are built up by the machinery of the ordinary living 
cell-protoplasm from carbo-hydrates and nitrates, the energy 
necessary for the metabolism being derived chiefly (if not en- 
tirely) by the oxidation of part of the carbo-hydrates supplied. 

This constructive metabolic work of the protoplasm isean act 
which we cannot explain in detail. We can only dimly perceive 
that it must be due to some remarkable power the protoplasm 
possesses—and in virtue of which it is an illimitable machine 
much more economical in its actions than any apparatus we can 
construct—of so placing the atoms and molecules of the nitrate, 


S @) 


carbo-hydrate, water, &c. with which it works, that they are e 


enabled to undergo movements into which we cannot as yet force 
them in the laboratory. S 

The whole matter seems to depend on gome peculiar mode of 
presentment of the atoms and molecules concerned ; and we can 
see no further than that this can be done in the living cell, be- 
cause the protoplasm is a suitable engine for thus bringing the 
combining elements into the necessary positions in spate. 

Now, if this is so, there seems no exclusion of the possibility, 
at any rate, that the cell-machinery may be so stimulated into 
greater activity that it can even force the notoriously inert 
nitrogen molecules, properly presented, into combinations with 
other molecules, resulting in the production of nitrites, amides, 
or similar bodies in ascending order. 2 

The whole matter no doubt resolves itself into some such 
question of a properly adapted engine sufficiently supplied with 
energy. The matter seems capable of explanation, in some de- 
gree, if we remember that carbo-hydrates and oxygen are 
present in abundance; the real difficulty is with the machinery, 
for we cannot as yet picture the exact construction omworking 
of such an engine, as physiology nevertheless impels us to 
suppose the cell-protoplasm must be. 

It may be remarked, by the way, that the likeness of the 
living protoplasm to an enginé,sin the sense implied, emay hold 
good whether the former is an ‘‘ emulsion,” in the sense of the 
defenders of that hypothgsss, or a ‘‘ structure,” in the sense of 
those who refuse tle emulsion hypothesis. 

The fourth of the possible views as to the means by which 
free nitrogen beconfes available to the leguminoys plant, how- e 
ever, reminds us that, although the evidence points-to the 
stimulated leguminous plant as the Best, established example of 
one capable of domg this work, there aré other possibilities. 

Berthelot’s recent insistance that certain soil-bacteria cin fix? 
free nitrogen, taken with Frank’s, Lautent and Schicesing’s, and 
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Koch” afl Kgssowitsch’se experiments, make it impossible to 

deny that the above hypotieesis gas to the powers of the proto- 

plasmic machinery may appl to the cells@of some lower organ- 

isms, without symbiosis coming into play at all. The 

æmarkable facts bro&ght to light regarding sulphur-bacteria and 

jron-bacteria by Winogradsky, and the still more unexpecteds 
results this observer obtained with nitrifying organisms, show 

ə that the machinery of the cell can avail itself of sources of energy 

undreamt of by earlier observers, If, by the oxidation of 

sulphur & sulphuretted hydrogen, or of lower iron-compounds, or 

of ammonia, certafn of these organisms can obtain the energy 

necessary to set going machinery capable of so*pre$enting other 

molecules of theeelements they take up to one another ¢hat 

organic compounds result, it is by no means inconceivable that, 

at the cost of carbon-compounds which they oxidise powerfully,e 
the necessary energy can be obtained to force even free 

nitrogen into combinations. 

It is equally conceivable that in the case of ¢he leguminosz, 
the symbiotic organism is really more of a parasite (it is neces- 
sarily a parasite in some degree) than is assumed in the third 
view, and that, at the expense of the, carbo-hydrates so richly 
furnished to it by the host plant, the fungoid organism alone 
supplies the machinery for forcing the nitgogen into combina- 
tion, and that when it has stored up relatively large quantities, 
owing to its activity in the incubators—the root-nodules—pro- 
vided for it by its host-plant, and is diminishing in resisting 
power, the latter at length turns round and absorbs the 
stores, 

The chief objection to this view is that the gains in total 
nitrogen seem to be greater than would be thus explained, 
unless fhe organisms in the soil outside the roots are also fixing 
free nitrogen. 

Such then, put too shortly as regards the numerous experi- 
mental facts, are some of the chief ideas agitating the scientific 
world on this question, a question which, be it emphatically 

$tated,*promises to be of more importance to agriculture in the 
future than any legislation as to prices, &c. that we can conceive ; 
for if it turns out that the acquisition of free nitrogen by the 
land, or, what amounts to the same thing, the plants growing 
on it, gan be economically promoted, the farmer and forester 
may have the control of sources of real wealth not yet dreamt 
of. Unquestienably there is ap enormous amount of careful and 
very difficult experimental work to be done before we arrive at 
the solution of the various vital questions raised ; but the as- 
tounding results obtained during the last decade by a few earnest 
workers promise brifliant results in the future. 
° , H., MARSHALL WARD, 
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THE HAR DALAM CAVERN AND ITS 
OSSIFEROUS CONTENTS. 


f e 
[T is now about half a century since Admiral Spratt first 
recorded the discovery of the Maltese ossiferous cavern de- 
posits in which, at a later period, Prof. Leith Adams found so 
remarkable an assemblage of mammalian and other remains. 

The fauna which was then brought to light was’ of a most 
unique and interesting character, consisting of three species of 
‘elephants, one of which Æ. falconeri was, when full grown, no 
larger than an average size Newfoundland dog ; two species of 
hippopotamus, one A. minutus, about the size of a siall 
donkey, several species of gigantic swans, large dormice, land 
tortoises, cranes, vultures, &c. 

These gemarkable discoveries in an area so circumscribed at- 
tracted much attention in the scientific world, and considerable 
interest was evinced in them; and this the more so as that Dr. 
Falconer was at that time engaged in determining certain organic 
remains which had been found in similar deposits, and under 
similar conditions, in Sicily. ‘fhe result of the explorations in 
the two islands was to demonstrate,that Malta had, at no very 
remote period, been direcjly in conne&tion with the continental 
areas on the European side, and indirectly with those of Africa. 
e Brilllant, however, as were the gliscoveriessmade by Spratt and 

Adams, many*difficulties of vital interest. to the archzeologist, the 
geologist, and the physicalegeographer were left unsolved when 
Adams departed from®these islands in 1872 
Maltese archaSSlogigt, then carried on the work for a short time, 
*but finally 4bandoned it p and from that time to the arrival of 
Dre John Murray, in 1889, nothing further was done. In that 
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and the following yer, Dr. Mitray undertook a thorough in- 
vestigat@n intogthe marine strata of the islands, and recognising. 
the value of the work that gtill remained to be done in the Plejs- 
tocene beds, he urged the clesirability of@a c&reful examination 
of them being made. Several interesting discoveries of Pleisto- 
cene deposits had already been made by Mr. John H. Cooke, in 
the island of Gozo; and accordingly, at the suggestion of Dr. 
John Murray, and*with the assistance of fhe Royal Society, Mr. 
Cooke undertook to carry on the work. e 

In the spring of 1892 the eaca¥ation of a large cavern situate- 
in the Har Dalam Gorge was commenced, the results of which. 
have materially assisted in cleaying up many of the more debat- 
able problems which had been left unsolved by previous workers, 
These results have been embodied, by Mr. Cooke,in a memoigg 
which was communicated to the Royal Society. f 

The gorgein question is one of many gorges of €rosion, whit 
are to be found in the low-lying and denuded areas of Malta and 
Gozo. It issituated in the eastern part of Malta, and debouches 
on the. broad, extensive bay of Marsa@cirocco. It forms the- 
drainage channel of a catchment basin of considerable area, but 
owing to the very small annual rainfallof the islands the stream 
that now courses thigugh it for a few occasional hours in the 
winter season is insignificant in size, and impotent as an eroding. 
agent, ° 

But it was not always so. The rounded boulders, the water- 
worm debris, and the curvilingar undercuttings with which the 
sides of the gorge are scored, as well as the character of the caves- 
in the vicinity and of their deposits, allattest to the fornfer action 
of torrential volumes of water such as could only have been. 
formed during the existence of climatic contitions of a much 
more severe and humid nature than those that now’endure, The- 
cavern, which has been named after the gorge in which it occurs, 
is situated 500 yards from the shore on.the northern side of the- 
gorge, and consists of a main gallery, 400 feet in length, when 
it ramifies in various directions, forming smaller tunnels and 
chambers, which follow the jointings and bedding planes of the- 
rock. One branch fissure is 250 feet in length, 15 feet high, and 
just wide enough for a man to pass along it, widening gy at 
intervals into dome-shaped rock chambers. 

Two of the other galleries are of considerable height, but do- 
not exceed 20 feet in length ; and they were filled with débris to- 
within r ft. Gin. to 2 ft. of the roof with a reddish plastic clay, 
kept moist by percolation from the roof, the sides of all the gal- 
leries being encrusted with a stalactitig lining. 

The mouth of the main gallery is 26 feet wide and 10 feet 
high, and has been used during late years as a cattle shelter, the- 
a boa being walled up and provided with a doorway. It 
widens inwards into a spacious chamber,60 feet wide and 17 feet 
high, having a branch %n the right hand, which was filled to the- 
roof with alluvial soil and boulders. a 

The roof of the cayern was fornterly covered with stalactites, 
but most of them have been broken off by the action of the tor- 
rents that invaded the cave, and they were afterwards buried in 
the floor deposits, 

These stalactites and their corresponding stalagmitic bosses. 
were observed at three different levels, each being covered by 
fresh alluvial deposits, indicating the intermittent character of 
the floods that invaded the cavern and the Jong periods that 
elapsed between them. ; 

The deposits met with vary considerably in different parts of 
the cave. At. the furthest extremity they are mainly composed 
of red loam ; inthe middle of large boulders, broken stalactites,- 
and old pottery enclosed in clay ; towards the entrance ofa grey 
indurated marl with abundant°remains of land shells, roots of 
plants, bones of deer, and boulders. 

The cave is everywhere strewn with enormous quantities of 
waterworn bdéulders, similar to those met with so abundantly 
in the valleys and gorges of the islands. e . , 

From the differential characters exhibited by the earher and: 
later layers, it was evident that the deposits belonged to two 
distinct epoths, each of which was characterised by a special. 
fauna. ` 

In the lower series were found the remains of Ursus (arctos ?), 
Elephas mnadraensis, Hippopotami pentlandi, Canis (equalling 
a wolf in size), Cervus elaphus, var. ‘barbarus, end Human 
remains ; while the upper series was found to abound in the re-- 
mains of man and domestic animals—pig, goat, sheep, Jes, 
small land chelonian, and»Cervus elephus, var. bdrbarus. 

The discovery of the carnivorz was specially siguéficant. *As- 
early as 1859 Spratt had observed that meny of the bones that 
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he had exhumed bore traces of having been gnawed ; and later 


on Adams made similaSobservations. s 
Motwithstanding, however, the nst diligent research ex- 


tending over a period of twenty years, no further evidences of 


the presence of carnivore were forthcoming. Thesewere the 
first remains met with. e 
__ Equally interesting was the discovery whigh was made in 
Trench v. Among the remains which were exhumed Mr. 
Arthur Smith Woodward has dgtermined the third metacarpal 
of man. It was found at a depth of 3 ft. 6 in. from the surface, 
and underlying a layer containing pottery. It is probably of 
‘great antiquity, having been extracted from one of the earliest 
layers in the cavern. 
e That these deposits are of great antiquity there can be no 
-‘d&bt, The satæ of mineralisation in Which the bones were 
found was most complete ; and when, in addition to this, the 
height of forty feet above the gorge bed at which the cavern is 
at present situated be considered, in conjunction with the ex- 
tremely slow and gradual character of the processes of erosion 
which were engaged in cutting down the bed of the gorge to 
its present level—-when these, and the other equally important 
points regarding the great changes in climMe that have taken 
place between this and then be duly weighed, the authore¢hinks 
that he would be justified in referring the Har Dalam deposits to 
a considerably remote epoch. 

Such then in brief are a few of fhe evidences bearing on the 
prehistoric history of the Maltese Islands which these excavations 
have supplied us with—evidences which have added one more 
arch to the bridge veith which the geologist and the archeologist 
in the Maltese Islands are endeavouring to span the gulf which 
at present divides their labours, 


GEOGRAPHY IN CAUCASUS. 


A RECENT volume of the Memoirs (Zapiski) of the Caucasian 

Branch of the Russian Geographical Society (vol. xv,) is 
of more than usual interest. It opens with a paper, by Mr. 
Koin, on the old beds of the Amu-daria, accompanied by a 
map-which shows the consecutive decrease of the area of the 
Caspian sea since the beginning of the Post-Pliocene epoch. 
It is known that the Russian geologist was first to point out 
that what had been previously described as old beds of the 
Amu are not beds at all, but elongated channels occupied 
once by the salt waters of the Caspian. The writers of anti- 
quity were not wrong in representing the Caspian sea as a 
basin, elongated from west to east, and in ignoring the exist- 
ence of Lake Aral as a lake separated from the Caspian. At 
the beginning of the Post-Pliocene epoch,,and perhaps later on 
as well, the Caspian sent eastward two wide gulfs, one of which 
r€ached the longitude of Mgrv, and covered what is now a 
depression in the south of the Kara-kum eltvated plain ; while 
another gulf, stretching north-eastwards, included Lake Aral 
and what is now the delta of the Amu, as far as Khiva and 
Pitnyak. Thus, it was not the Amu which reached the Caspian, 
‘but the sea which reached the river by extending much further 
eastward than it does now. The Chink, which has so often been 
‘described as an old bed of the Amu, was the northern coast of the 
dara-kum gulf ; While the river-like beds of the Sary-kamysh de- 
pression were narrow channels through which the waters of Lake 
Aral occasionally found their way into,the Caspian, long time 
after the two great lakes had been separated from each other. Mr. 
Konshin’s little map very well illustrates the subsequent changes 
of the*form of the Caspian. Itemay only be added that an ex- 
ploration of the Ust-urt, and especially of the chain of lakes 
which crosses it from west to east—connecting, so to say, the 
‘Caspian with Lake Aral~-is extremely desirable ; a seems very 
probable that another channel of communication between the 
two great lakes Will be discovered in that direction as well. 
A. V. Pastukhoff’s communication about his ascension on the 
Elbrus and the Khalatsa peak, in July, 1890, is alsg full of in- 
‘terest, and is accompanied by excellent photographs and a map. 
‘On the top of this latter peak, which reaches 11,915 feet, the 
party was overtaken by a snowstorm, during which they were 
surrounded by a most beautiful display of electric fires; all 
their fur coats, their hair, their moustaches, as well as the poles 
of their tents and all metallic things, yere enveloped in luminous 
discharges, which came to an end only after a discharge of 
thupder. The thunderstorm was terrible, especially one dis- 
charge of globular ghunder, which rendered all the party 
senseless for a time, 
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Dr. Dinnik’s descriptions of his jourfiey in Wes@era Gssetia, 
as well as in Pshavia and Khevswria, fre full of vaiuable oBser- 


vations, especially as regards glacie@ and traces of an extensie <, 


previous glaciation of the main chain. nd Mr. Filipoff’s 
remarks relative to the present er Ses of level in the Caspian, 
show that the leve] oê the sea is confinually oscillating in its dif- 


ea 


"erent parts, and never remains quite horizontal; it depends 


very much upon the different winds. ° 
Mr. N. Alboff’s reports of his botanical exploratigns in 
Abhasia and Lazistan are most valuable, thg more so as his 
conclusions rejatiye to the flora of West Caucasus, very dif- 
ferent from those arrived at by MM. Krasnoff and Kuznetsoff, are 
based on most elaborate studies and extensive collections, 
Another important paper is contributed to the same volume 
by K. N. Rossikoff, on the desiccation of lakes on the northern 
slope of Caucasus. These lakes belong to three different cate- 
gories. Those onthe coasts of both the Caspian sea and the 
sea of Azov have originated from old lagunz, or in thegleltas 
of the rivers. They attain but a small depth (34 fathoms is 
the maximum depth observed), and many of them are brackish. 
The lakes of the Steppe-region occupy distinct depressions of 
the surface, and are fed by little temporary streams and under- 
ground water. And,*finally, there is a small number of lakes 
at the fotings of the Main Ridge and in the mountain region 
itself, Now, all the Jakes relative to which there are reliable 
observations made during the years 1881 to 1891, are decidedly 
in a period of desiccation. Most of the lakes ofgthe Steppe- 
region have either entirely disappeared, or are living the last 
years of their existence ; they will exist no more in a few years. 
The lakes scattered at the foot of the mountains are qJso in 
decrease ; their levels have sunk during the last eight years of 
the above period by an average of ninety inches. As to the 
lakes of the mountain region, their desiccation seems chiefly to 
depend upon the destruction of forests, These facts entirely 
confirm the widely-spread belief that the climate of Caucasus is 
becoming more and more dry during the last forty or fifty years. 
The volume is concluded with an extensive paper by Dr. 
Pantyukhof, full of most valuable anthropological measurements 
of representatives of the various nationalities and tribes of 
Caucasus, and accompanied by many engravingse e 





ISOPERIMETRICAL PROBLEMS? 


Dido, B.C. 800 or goo. ® 


Horatius Cocles, B.C, 508. e e 


Pappus, Book v. A.D. 390. 

John Bernoulli, A.D. 1760. @ 

Euler, A.D. 1744, f 
Maupertuis (Least Action), b. 1698,0d. 1759% 
Lagrange (Calculus of Variations), 1759. 

Hamilton (Actional Equations of Dynamics), 1834. 
Liouville, 1840 to 1860. a 


‘THE first isoperimetrical problem known in history Was prac- 

tically solved by Dido, a clever Phoenician princess, who 
left her Tyrian home and emigrated to North Africa, with all 
her property and a large retinue, because her brother Pygmalion 
murdered her rich uncle and husbane Acerbas, and plotted to 
defraud her of the money which die left. On landing in a bay 
about the middle of the north coast of Africa she obtained a , 
grant from Hiarbas, the native chief of the district, of as much 
land as she could enclose with an ox-hide. She cut the ox-hide 
into an exceedingly long strip, and succeeded in enclosing 
bet ween it and the sea a very valuable territory? on which she 
built Carthage. 

The next isoperimetrical problem on record was thre@or four 
hundred years later, when Horatius Cocles, after saving his 
qpuntry by defending the bridge until it was destroyed by the 
Romans behind him, saved his own life and got back into 
Rome by swimming the Tiber wnder the broken bridge, and 
was rewarded by his grateful countrymen witha grant of as much 
land as he could plough romrfl in a day. 

In Dido’s problefi the greatest valfe of land was to be en- 
closed bya line of given length. If the Jand is all of equal 
value the general solition of thè problem shows hat heş line e 
of ox-hide should be laid down in a circle. It shows also that 
ifthe sea is to be part of the boundary, Staying, let us say, south- 

e 


1A lecture delivered at the Royal Institution, May 12 1893, bya.ord © 
s ə 


Kelvin, Pres. R.S. i - 
2Called Byrsa, from Búpoa, the hide of a buf. (Smith's “ Tii of 


Greek and Roman Biography and Mythology,” artįple ‘ Dido.” è 
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s ward from agy given poiftt A ofthe coast, the inland bounding line Ning hundred years after the time of oratius Cocles we find, 


musat its far end cut tife ‘cost line perpendicularly. Here, 
e thén, to complete our solut®n, we have a very curious and in- 
è teresting, but not qt all easy, geometrical question to answer :— 


*What must be the radius of a circular arc A D C, of given 

e length, and in what directi8n must it leave the point A, in ordêr 
tlfat it may cut a given curve A B C perpendicularly at some un® 

è known point c? I donot believe Dido could have passed an ex- 
aminatjon on the subject, but no doubt she gave a very good 
practical solution, and better than she would have found ifshe had 





just mathematics enough to make her fancy the boundary ought 
to,be a circle. No doubt she gave it different curvature in different 
parts to bring in as much as possible of the more valuable parts of 
the land offered to her, even though difference of curvature in 
different parts would cause the total area enclosed to be less than 
it would be with a circular boundary of the same length. 
The Roman reward to Horatius Cocles brings in quite a new 
‘ idea, now well known.in the general subject of isoperimetrics : 
the greater or less #peed attainable according to the nature of the 
countr? through which the line travelled over passes. Ifit had 
been equally easy to plough the furrow in al] parts of the area 
offered for enclosure, and if the value of the land per acre was 
equal throughoat, Cocles would certainly have ploughed as nearly 
in a circle as he could, and would only have deviated from a 
single circular path if he found that he had misjudged its proper 
curvature, Thus, he might find that he had begun on too large 
a circle, and, in order to get back to the starting-point and com- 
plete the enclosure before nightfall, he must deviate from it on 
the concave side ; or he would deviate from it on the other side 
if he found that he had begun on too small a circle, and that he 
e had still time to spare for a wider sweep. But, in reality, he 
must also have considered the*character of the ground he had to 
plough through, which cannot but have been very unequal in 
different parts, and he would naturally vary the curvature of 
his path to avoid places where his ploughing must be very Slow, 
and to choose those where it would be most rapie. 

He must also have had, as Dido had, to consider the different 
value of the land in different parts, and thus he had a very com- 
plex prfblem to practically solve. He had to be guided both 
by the value of the land to be enclosed and the speed at which 
he could plough according to the path chosen; and he had æ 
very brain-trying task to judge what line he must follow to get 
the largest value of land encloSed before night. 
pn These two very ancient stories, whether severe critics will 

call them mythical or allow them %o be historic, are never- 

è theless full of scientific interest. Each of them expresses a 
perfectly deftmite case of the great isoperymetrical problem to 
whic# the wleole of dynamics is reduced by the modern mathe- 
matical methods of Euleg, Lagrange, Hamilton and Liouville 
(Liouville’s Journal, r@yo-1850). In Dido’s and Horatius Cocles’ 
prohlems, we®*find perfect illustrations of all the fundamental 
š principles effd detdils ofthe generalised treatment of dynamics 

which we have learned from these great mathematicians of the 
eighteenth and nineteenth: centuries. 
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in the fifth Book of the collected MatMematical and Physigal 
Papers of Pappus of Alexandria, still amothé idea belonging to 
isoperimetrics—the economy of valuable material used for 
building & wall ; which, however, is virtually the same as the 
time per yarå of furrow in Cocles’ ploughing. In this new case 
the economist is*not a clever princess nor a patriot soldier, 
but a humble bee who is praised in the trtroduction to the book 
not only for his admirable gbe@lience to the Authorities of his- 


Republic, for the neat and tidy manner in which he collects - 


honey, and for his prudent thoughtfulness in arranging for its 
storage and preservation for future use, but also for his know- 


more honey than a square or a triangle with equal quantities 
building material in the walls,” and for hig cHoosing on (Ms 
account the hexagonal form for his cells. Pappus, concluding 
his introduction with the remark that bees only know as much. 
of geometry as is practically useful toethem, proceeds to apply 
what he calls his own superior human intelligence to investiga- 
tion of useless knowledge, and gives results in his Book V. 
which consists of fifty-five theorems and fifty-seven propositions 
on the areas of various plane figures having equal circumferences. 
In this Book, written originally in Greek, we find (Theorem 
IX. Proposition X.) the expression “‘isoperimetrical figures,” 
which is, so far as I know, the first use of the adjective 
‘* isoperimetrical ” in geometry ; and we may, I believe, justly 
regard Pappus as the originator, for mathematics, of zsoferd- 
metrical problems, the designation technically given in the nine- 
teenth century! to that large province of mathematical and 
engineering science in which different figures faving equal 
circumferences, or different paths between two given points, or 
between some two points on two given curves, or on one given 
curve, are compared in connection with definite questions of 
greatest efficiency and smallest cost, 

In the modern engineering of railways, an isoperimetrical 
problem of continual recurrence is the laying out of a line 
between two towns along which a railway may be made gt the 
smallest prime cost. If this were to be done irrespectively of 
all other considerations, the requisite datum for its solution 
would be simply the cost per yard of making the railway in any 
part of the country between the two towns, Practically the 
solution would be found in the engineers’ drawing-office by 
laying down two or three trial lines tg begin with, and calculat- 
ing the cost of each, and choosing the one of which the cost is: 
least. In practice various other considerations than very slight 
differences in the cost of construction will decide the ultimate 
clfoice of the exact line to -be taken; but if the problem were 

> Ld . 
put before a capable engineer to find very exactly the line of 
minimum total cost, with an absolutely definite statement of the 
cost per yard in every part of theecountry, he or his draughts- 
men would know perfectly how to find the solution. Having 
found something near the true line by a few rough trials they 
would try smal] deviations from the rough approximation, and 
calculate differences of cost for different lines differing very little 
from oneanother. From their drawings and calculations they 


ledge of the geometrical truth that a *‘ hexagom can ites gt 


*vould judge by eye which way they must deviate from the best 


line already found to find one still better. Aft last they would 
find two lines for which their calculation shows no difference of 
cost. Either of these might be chosen ; or, according to judg- 
ment, a line midway between them, or somewhere between them, 
or even not between them but near to one of them, might be 
chosen, as the best approximation to the exact solution of the 
mathematical problem which they care to take the lab6ur of 
But it is clear that if the price per yard of the line 
were accurately given (however determined or assumed) there 
would be an ebsolutely definite solution of the problem, and we 


can easily understand that the skill available ina good engineer’s. 


drawing-office would suffice to find the solution with any degree 
of accuracy that might be prescribed ; the minuter the accuracy 
to be attaingd the greater the labour, of course, You must not 
imagine that I suggest, as a thing of practical engineering, the 
attainment of minute accuracy in the solution of a problem thus 
arbitrarily proposed ; but it is interesting to know that there is. 
no limit to the accuracy to which this ideal prolem may be 
worked out by the methods which are actually used every day 
by engineers in their calculations and drawings. l 

The modern method of the ‘calculus of variations,” brought 


into the perfect and beautiful analytical form in whch we mow 


have it by Lagrange, gives for this payticulgr problem a theorem 
i Example, Woodhouse’s ‘‘Isoperimetrical Problems,” Cambridge, 1810. 


+$ 


1 





1 è e 
t a ° 
0 e 
e E 
( å ° : 6 J ® e 
M 897 ° NATURE °* j 
ARCH 29, I 94 o VATU F ° o 517 
e © e ea * 
which would be very pr to the E if œ were | given length, to try Dido’s problem éor yourselves, simplifying 
reguired to produce exceedingly accurate drawing of the | it, however, by doing #vay with te rugged coast line for part 


required curve. ‘Phe @irvature of the curve at any point is con- 
vex towards the side on which the price per unit length of line 
is less, and is numerically equal to the rate per mile perpen- 
dicular to the line at which the Neperian logarithm of the price 
per unit length of the Itne varies. This statment would give 
the radius of curvature in fraction of a mile. If we wish to 
have it in yards we must take Sheerate per yard at which the 
Neperian logarithm of the price per unit length of the line 
varies. I commend the Neperian logarithm of price in pounds, 
shillings and pence to our Honorary Secretary, to whom no 
eg oub,it willepresent a perfectly clear idea; but less powerful 
A would prefer to reckon the price in pence, or in pounds and 
imals of a foufid. In every possible case of its subject the 
‘calculus of variations” gives a theorem of curvature less 
simple in all other cases than in that very simple case of the 
railway line of minimumefirst cost, but always interpretable and 
intelligible according to the same principles, 

Thus in Dido’s problem we find by the calculus of variations 
that the curvature of the enclosing line varigs in simple propor- 
tion to the value of the land at the places through which it 
passes ; and the curvature at any one place is determined by 
the condition that the whole length of the ox-hide just com- 
pletes the enclosure. è 

The problem of Horatius Cocles combines the railway 
problem With that of Dido. In it the curvature of the boundary 
is the sum of two parts; one, as in the railway, equal to the 
rate of variation ptrpendicular to the line, of the Neperian 
logarithm of The cost in time per yard of the furrow (instead of 
cost in money per yard of the railway); the other varying pro- 
portionally to the value of the land as in Dido’s problem, but 
now divided by the cost per yard of the line, which is constant 
in Dido’s case. The first of these parts, added to the ratio of 
the money-value per square yard of the land to the money-cost 
per lineal yard of the boundary (a wall suppose), is the curvature 
of the boundary when the problem is simply to make the most 
you can of a grant of as much land as you please to take pro- 
vided you builda proper and sufficient stone wall round it at 
your own expense. This problem, unless wall-building is so 
costly that no part of the offered land will pay for the wall 
round if, has clearly a determinate finite solution if the offered 
land is an oasis surrounded by valueless desert. It has also a 
determinate finite solution even though the land be nowhere 
valueless, if the wall is sufficiently more and more expensive 
at greater and greater distances from some place where there qye 
quarries, or habitations for the builders. 

The simplified case of this problem, in which all equal areas 
of the land are equally valuable, is identical with the old well- 
known Cambridge dynamical plane problem of finding the 
motion of a particle relatively to a line of reference revolving 
uniformly in a plane: to which belongs that considerable part 
of the ‘‘ Lunar Theory” in which any possible motion of the 
moon is calculated on the supposition that the centre of gravity 
of the earth and moon moves uniformly in a circle *und thee 
sun, and that the motions of the earth and moon are exactly 
in this plane. Rhe rule for curvature which I have given 
you expresses in words the essence of the calculation, and 
suggests a graphic method for finding solutions by which not 
uninteresting approximations! to the ousped and looped orbits 
of G. F. Hill? and Poincaré? can be obtained without dis- 
proportionately great labour. 

In the dynamical problem, the 4ngular velocity of the revolving 
line of reference is numerically equal to half the value of the 
land per square yard; and the relative velocity of the moving 
particle is numerically equal to the cost of the wail per lineal! 
yard in the land question. 

But now as to the proper theorem of curvature for each case ; 
both Dido and Horatius Cocles no doubt felt it instinctively and 
were guided by it, though they could not put it into @vords, still 
less prove it by the ‘‘ calculus of variations.” It was useless 
knowledge to the bees, and, therefore, they did not know it; 
because they had only to do with straight lines. But as you are 
not bees I adgiise you all, even though you have no interest in 
acquiring as much property as you can enclose by a wall of 


e 
ı 1 Kelvin, “On Graphic Solution of Dynamical Problems.” PAi? Mag. 
1803 dend half-year). 
2 Hill, “Researches in the Lunar Theory,” Part 3. ‘‘ National Academy 
of Sciences,” 1887. ° sa 
3 t Méthodes Nouvelles dela Mécanique Céleste,” p. 109 (1892). 
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of your boundary, and completing the enclosure by the wall ° 
itself. ‘Take forty inches of thin soft black®hread with its endse 
notted together and let it represent the wall; lay it down on a, 
elarge sheet of white paper and try to enclose the greatest area 

with it you can. You will feel that you must stretch it ina ¢ 
circle to do this, and then, perhaps, you will like to "read 
Pappus (Liber V. Theorema II. Propositio II.) to fin? mathe- 
matical demonstration that you have judged rffhtly for the case 
of all equal atea? of the enclosed land equally valuable. Next 
try aecase in which the land is of different value in different 
parts. Take a square foot of white paper and divide it into 144 
guare inches to represent square miles, your forty inches of 
endless thread representing a forty miles wall to enclose the 
area you are to acquire. Write on each square the value of that 
particular square emile of land, and place your endless thread 
upon the paper, stretched round a large number of 8mooth 
pins stuck through the paper into a drawing-board below it, 
so as to enclose as mugh value as you can, judging first 
roughly by eye and then correcting according to the sum of 
the values of completg squares and proportional values of parts of 
squares enclosed by it. In a very short time you will find with 
practical accuracy the proper shape of the wall to enclose the 
greatest value of the land that can be enclosed by forty miles of 
wall. When you have done this you will understand exactly 
the subject of the calculus of variations, and those of you who 
are mathematical students may be inclined to read Lagrange, 
Woodhouse, and other modern writers on the subject. The 
problem of Horatius Cocles, when not only the different®values 
of the land in different places but also the different speed of 
the plough according to the nature of the ground through which 
the furrow is cut are taken into consideration, though more 
complex and difficult, is still quite practicable by the ordinary 
graphic method of trial and error. The analytical method of” 
the calculus of variations, of which I have told you the result, 
gives simply the proper curvature for the furrow in any parti- 
cular direction through any particular place. It gives this and 
it cannot give anything but this, for any plane. isoperimgtrical 
problem whatever, or for any isoperimetricaf problem on a 
given curved surface of any kind. , e 

Beautiful, simple, and clear as isoperimetrics is in geometry, 
its greatest interest, to my mind, is in its dynamical applications. 
The great theorem of least action, somewhat mystigally and 
vaguely propounded by Maupertuis, was maghificently developed 
by Lagrange and Hamilton, and by them demonstrate to be 
not only true throughout the whole material world, but also a 
sufficient foundation for the whole of dynamical science. 

It would require nearly another hour if I wefe to explain to 
you fully this grand generalisation for any number of bodies 
moving freely, such as the planets and satellites of the solar 
system, or any number of bodies connected {by cords,,links, or 
mutual pressures between hard surfaces, as in a spinning-wheel, 
or lathe and treadle, or a steam engine, or a crane, or a machine 
of any kind ; but even if it were convenient to you to remain 
here an hour longer, I fear that two hours of pure mathematics 
and dynamics might be too fatiguing. 
force limit myself to the two-dimensional, but otherwise wholly 
comprehensive, problems of Didoand Horatius Cocles. Going 
back to the simpler included case of the railway of minimum cost 
betw&en two towns, the dynamical analogue is this :—For price 
per unit lengtl of the line substitute the velocity of a point 
moving in a plane under the influence of a given conservative 
system of forces, that is to say, such a system that when material 
particles not mutually influencing one another are projected 
from one and the same point in different directions, but with 
equal velocities, the subsequent velocity of each is calculable 
from its position at any instant, and all have equal velogities in 
travelling through the same place whatever may be their 
directions. The theorem of, curvature, of which I told you in 
connection with the zailwa$ engineering problem, is now simply 
the well-known elementary law of relation between curvature 
and centrifugal force of the Eee ofa particle. e : 

The motion of a particle in a plane is, as Liouvill® has pr8ved, 
a case to which every possible problegj of dynamics involving 
just two freedoms to move can be reduced. But to bring you 
to see clearly its relation to isoperimetrics, I muse tell you of o 
another admirable theorem of Liouvillg’s, reducing™to a still ° 
simpler case the most general dynamics of two-freedoms motiag. 
Though not all mathematical experts, I am®sure you can all per- 


I must, therefore, per- e 
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fectly underftand the simpligty of the ‘problem of drawing 
the shortest line on any gigen convex surface, such as the sur- 


* yface of this block of wood (shaped to illustrate Newton's 


edynamical theory of the elliptic motion of a planet round the 
e500) which you see on thg table before you. I solve thẹ 
problem practically by stretching a thi eord between the, 
two points, and pressing it a little this way or that way with my 
fingérs till I see and feel that it lies along the shortest distance 
betweeh them. And now, when I tell you that Liouville has 
reduced to this sblendidly simple problem of drawing a shortest 


line (geodetic line it is called) on any given eurved surface | 


every conceivable problem of dynamics involving only two 
freedoms to move, I am sure you will understand sufficiently to 
admire the great beauty of this theorem. ® 

The doctrine of isoperimetrical problems in its relation to 
dynamics is very valuable in helping to theoretical investigation 
of an exceedingly important subject for astrenomy and physics 
—the®stability of motion, regarding which, however, I can 
only this evening venture to show you some experimental illus- 
trations. i 

The lecture was concluded with experiments illustrating — 

(1) Rigid bodies (teetotums, boys’ tops, ovals, oblates, &c.) 
placed on a horizontal plane, and caused to spin round on a 
vertical axis, and found to be thus rendered stable or @nstable 
according as the equilibrium without spinning is unstable or 
stable. 

(2) The s@bility or instability of a simple pendulum whose 
point of support is caused to vibrate up and down in a vertical 
line, investigated mathematically by Lord Rayleigh. 

(3}@The crispations of a liquid supported on a vibrating plate, 
investigated experimentally by Faraday; and the instability of 
a liquid in a glass jar, vibrating up and down in a vertical line, 
demonstrated mathematically by Lord Rayleigh. 

(4) The instability of water in a prolate hollow vessel, and its 
© stabisity in an oblate hollow vessel, each caused to rotate rapidly 
round its axis of figure,’ which were announced to Section A of 
the British Association at its Glasgow meeting in 1876 as results 
of an investigation not then published, and which has not been 
published up to the present time. 

e 
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Lewisian Gneiss.—The most ancient rocks in the British 
Islands, forming what is known as the Lewisian Gneiss, have 
now been mapped Continuously throughout the whole of their 
extent on the mainland, from Cape Wrath to the Kyles of 
Skye. They have been found to occur there in two distinct 
conditiqns. Along the western borders of Sutherland and 
Ross they form an irregular platform on which all later forma- 
tions rest. The detailed work of the survey has brought to 
light the fact’ that this platform had an exceedingly uneven 
surface before the very oldest of the sedimentary formations 
were laid down upon it. Mountains of gneiss from 2000°to 
30co feet high, with wide and deep intervening valleys, 
* already existed before the period of the Torridon Sandstone, 
and were submerged beneath the waters in which that Sand- 
stone was accumulated. But to the east of this primevat topo- 
graphy, owing to the gigantic dislocations which have now been 
traced for upwards of 100 miles from the northern shores of 
Sutherland into Skye, large slices of the deeply buried gneiss 
have Deen torn off and have been driven westward upon 
fractured and crushed rocks of much later date. There are thus 
areas of gneiss which have been moved and have undergoge 
much . consequent internal rearrangement, while to the 
west of these the old platforfh, still in great part covered with 
the younger formations, has been left unaffected and reveals 
the condition of the oldest rocks @& the time when the earliest 
of these over-lying formations was deposifed upon them. 

“The mapping of this region Jas shown jhe Lewisian Gneiss to 

o 


1 NATURE, 1877, vol. xv. p. 297, ‘‘On the Precessional Motion of a 
Liquid.” s 

2 Annual Report of the Geolozical Survey for the year ending 

By Sir Archibald Geikie, F.R.S., Director General. 

From the R¢port of*the Science and Art Department for 1892. (Some of 

those portions of the Rébort which describe the scientific results of the 

Starvey operations during the last few years are reprinted here). (Continued 
from page 497-) A a 8 
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consisteof what were probably masses of various deep-seated 
igneous rocks, "which, partly by segregat#@n and intrusion, and 
partly by subsequent inteħse mechanicag deformation, have fn 
large measure acquired a gneissic structure. An order of 
sequence has been made out among the more marked types of 
erupted matefial, and it has been further ascertained that the 
structures superifduced by crushing fave taken place at 
successive periods of great disturbance. e 

Some of the most imporgan@ observations in the area of the 
ancient gneiss are those made in the Loch Maree district. 
Mr. Clough has found there a group of rocks quite unlike the 
usual types of the Lewisian séries. They consist chiefly of fine 
mica-schist, quartz-schist, graphite-schist, and limestone, an 
may be altered sedimentary rocks. If such should prove ‘ox 
their origin they et ele a special intere§t as being by#Mr 
the most ancient vestiges of detrital deposits yet detected in this 
country. The relation of these rocks to the normal types of 
gneiss around them have not been very satisfactorily 
determined. 

In the course of the examination of the old gneiss where it 
lies undisturbed below the unmoved Torridon Sandstone, the 
officers of the Survey have ascertained that it had undergone 
succesive disruptions and much mechanical deformation before 
the deposition of that Sandstone, that in short it had already 
acquired all its present strugture and had been irregularly and 
deeply laid bare by denudation. We are still unable to say 
how far the earliest foliated arrangement of the gneiss may be 


' due to movements such as those of flow-structure within a 


plutonic magma, in which the component Minerals have segre- 
gated out. But there can be no doubt that after ny such early 
structure had been established other structures were superinduced 
upon the gneiss by subterranean movements, Evidence of 
these disruptions and of their effects has now been accumulated 
over the whole area of the mainland. 

Torridonian,—-The striking mass of chocolate-coloured sand- 
stones, which enters so prominently into the scenery of the 
west of Sutherland and Ross-shire, has now been mapped 
throughout its extent on the mainland, with the exception of a 
small area in the west of the latter county which remains to be 
completed. Like the far more ancient gneiss on which these 
strata rest with so marked an unconformability, they are met 
with in two distinct conditions. To the westward, where they 
have escaped from the great dislogations already referred to, 
they lie in almost their original undisturbed positions, insomuch 
that one can hardly at first realise that their relative antiquity 
can be so great as it demonstrably is. They resemble portions 
dt the Old Red Sandstone with which at first they were identi- 
fied, and this resemblance extends eveh into the practical uses 
that may be made of them. Along many parts of the West of 
Sutherland and Ross-shire the thick bedded chocolate-colour#@d 
freestones would furnish an excellent building stone in practically 
unlimited quantities. 

An important group of shales has been found to occupy a 
prominent place towards the base of the Torridon Sandstone 
in Western Ross-shire. This group has now been followed to 
the sea-coast, and has been found by Mr. Clough to attain a 
still larger development in the southern part of the island of 
Skye. They there contain thin bands of impure limestone, and 
one of their members of much interest, forming only a thin bed, 
consists largely of gras of magnetite and zircon. A diligent 
search for fossils has recently been made by Mr. A. Macconochie 
in this lower shaly group of the Torridon Sandstone, but 
hitherto with scarcely any success, certain doubtful tr&ck-like 
markings being the only indications of possible organic remains 
which have been met with. i 

In mappmg the Applecross district, where the Torridon 
Sandstone rises into an imposing group of mountains, Mr. 
Horne has encountered some singular volcanic orifices on a sand- 
stone plateau about rooo feet above the sea.. Two small 
€ necks “gwhich rise there through the Torridon rocks, are filled 
with blocks of the sandstone mingled with occasional bombs 
of basalt, the whole being set in a dark green and grey paste 
of similar materials. The fragments of sandstone have been 
subjected to considerable alteration, for they Dave a glazed 
aspect, while their quartz-grains have acquired a milky opalescent 
or blue tint. There is go indication of the agesof these two 
volcanic vents, but they may with some probabelity be assigned 
to the widespread Tertiary series which has left sych promjnent 
memorials in the opposite island of Skye. 

During the past year in the district between Loch Kishorn 
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and the head of Poth Carron soe tracts ofeTorridon Sandstone 
have been mapped, where the effects of the great displacements 
upon the internal stru@lure of the sandstone are Well displayed. 
In*that region, by the affect of these Stupendous movements, a 
wide area of Torridon Sandstone and old gneiss has been 
inverted and pushed bodily westwards so as now to lie*upon the 
Cambrian formations. This inversion is seen on & great scale 
in the district of Loch €arron$ where the Tomidon Sandstone, 
pushed over the quartzites and limestones, dips eastward for 
several miles until its base passe@under the overturned Lewisian 
gneiss, The actual inverted unconformable junction of the 
gneiss and sandstone can still be traced in various places, though 
elsewhere it has been effaced by itMense deformation, And not 
gly, may the inverted unconformability be recognised, but it 

n bè shown that an overlap of the older parts of the Torridon 
S¥adstone takas place against the uneven surface of the over- 
lying gneiss. Messrs, Peach and Horne, who have mapped 
this remarkable structure, find that the sandstones have been 
crushed and have becomg partially schistose, with a develop- 
ment of mica and other minerals along the planes of movement ; 
also that pegmatitic veins of quartz and felspar have been 
formed by segregation in rents of the strata. 

The same intense subterranean movements have profoundly 
affected the structure of the overlying masses of old gneis® As 
these rocks are followed eastwards for several miles they 
appear more and more sheared, until at last they are succeeded 
by siliceous granulitic flagstones, such as have been named by 
the surveyors ‘‘ Moine-schists.” On the south side of Loch 
Carron, Mr. Peach has recently obtained evidence which, if con- 
firmed by further ræearch, will have an important bearing on 
the interpretation of these schists, which have hitherto presented 
a very difficult problem. He finds that from the nature of the 
schists and their mode of occurrence in that locality, they appear 
to be altered Torridon Sandstone, which has been caught and 
enclosed within a great synclinal fold by the mass of old gneiss 
as it was driven westward. They consist of material similar to 
that of the undoubted Torridon Sandstone, where it has been 
affected by the greater movements, and they show in many places 
that Mey have been originally pebbly felspathic grits. To the 
eastward of this zone of probably clastic material other huge 
masses of the Lewisian gneiss have been pushed up’and more 
or less deformed. 

Eastern or Younger Gneiss.—While the chief part of the 
working season in the north-west Highlands has been devoted 
to the prosecution of the crflical work in the districts just referred 
to, some progress has also been made in the mapping of the 
area of the eastern or younger schists (Moine-schists), which, 
brought forward by the higher thrust-planes, spread over % 
large an area of Sutherl@nd and Ross. Ihave referred above 
to the extreme difficulty of ascertaining what has been the origin 
ofthese schists, and to the suggestive observations of Mr. Peach 
which may eventually lead to the recognitich of these rocks as 
altered sediments. When the officers of the survey some 
years ago made a few preliminary traverses across the north of 
Sutherland, before beginning to map that region in detail, they 
were disposed to believe that certain belts of coarse,gbanded, 
gneisses which appear on the coast, were portions of the old 
gneiss that had escaped the crushing which produced the peculiar 
granulitic structufe of the so-called Moine-schists. Closer 
examination and detailed mapping of these rocks have led 
Mr. Horne to modify this view. He regards it as certain that 
altéred sediments form an integral portion of the granulitic 
schists and gneiss of that district. But he also finds that these 
schists"nd gneisses are traversedeby abundant belts and veins of 
foliated and unfoliated granite, showing no cataclastic structure. 
From these larger portions of granitic material countless minute 
folia of the same substance have proceeded along she foliation 
planes of the schists. Hence three distinct types of gneiss have 
been produced : (À granitoid gneiss or gneissose granite ; (2) an 
intermediate type consisting of alternations of granulitic and 
granitic materials; (3) well-banded biotite-gneiss. ẹ If these 
Kirktomy gneisses really belonged to the Lewisian system, it 
would follow that the granitic types thus developed must be 
later than the granulitic schists and gneisses. If, on the other 
hand, as is most probable, they are of post-Cambrian age, then 
we must admit that in rocks of this type petrographical 
characters cannot be regarded as furnishing by themselves a 
reliable chronolegical index. 

Sepists of Central and Southern Heghlands,—In the Central 
and Southern Highlands, accumulating evidence, both in the 
field and, as already Stated, from microscopical research, goes 


NO. 1274, VOL. 49| 
° 


; NALURE | i 








+ 


e 2 è +% 
Í ( r : 


519 





to show that the main mass of the rocks composing t trefion are 
a thick and varied series of sedimgntarg deposits which, together 
with their associated ig@eous materis, have undergone extén- 


sive metamorphism, The degree ofalteration sometimes reaches 4 
a point beyond which the original clastic stru&ures are no longer ® 
But even wlrere this is te case with some members e 


tyaceable. 

f the series, othess are found associated with them which can 
e recognised, and which indicate the persistence of the sevgral 
Stratigraphical groups. An area where there has been hardly 
any metamorphism has recently been mapped by MrJ. B. 
HiH jin the district of Loch Awe. The roc&s in that tract 
consist of grit¢, phyllites and limestones, which in their un- 
altereg condition resemble ordinary Palzeozoic sed¥mentary strata. 
These have been traced by Mr. Hill continuously into the crys- 
tagline schists of the central Highlands. 

Much attention has recently been given to the eruptive rocks 
associated with the schists of the central and southern Highlands. 
Some of these areedark basic sills, which were injected before 
the plication and metamorphism of the surrounding rocks, 
others are later granitic intrusions, probably of different epochs 
of eruption. That a gradation from basic to acid composition 
within the same eruptive mass may sometimes be detected, in- 
dicating probably the order of consolidation of the component 
materials of an igneous protrusion, has been well shown by 
recent Work of Messrs. Dakyns and Teall. Mr. Barrow’s work 
in Forfarshire has brought to light the existence ofa vast number 
of comparatively small bosses, veins, or lenticles of a granite, 
with both white and black mica, and usually showifig a more or 
less distinctly foliated structure. He has also found numerous 
intrusions of a biotite gneiss, Both these rocks are accompanied 
by an alteration of the surrounding schists. ? 

Furassic.—In pursuance of the plan of feld-work sketched in 
previous reports, Mr. H. B, Woodward was stationed in the 
Isle of Raasay, for the purpose of mapping the various members 
of the Jurassic series there exposed. He had nearly completed 
this survey when the short season came to an end, h&ving 
traced the limits of the Great and Inferior Oolite, the Upper, 
Middle, and Lower Lias, and the Red Rocks underlying the Lias 
which are probably of Triassicage. In the course of his work he 
discovered a hitherto unsuspected bed of Oolitic ironstone jn the 
upper part of the Middle Lias. A thickness of 4 feet 6 inches 
was seen by him, but the bed may, possibly be a Ħttle thicker. 
In geological position this bed corresponds with the well known 
Cleveland iron-ore and other seams, An analysis, made by Mr. 
A. Dick, junr., under the superintendence of his father Mr. 
Allan Dick, who made in 1856 one of the tarlier analyses of 
the Cleveland ore, showed the Raasay stone to contain 4% little 
more than 30 per cent. of metallic ir@n, the proportion in the 
Cleveland ore ranging from 30 to a-little above 33 per cent. 

Glacial Deposits.—In Scotland the mapying of@he superficial 
deposits has gone on simultaneously with that of the solid rocks 
underneath, and in some parts of the country,,where these 
deposits are especially complicated, the progress of thę survey- 
ing is necessarily somewhat retarded. In the north-west 
Highlands some singular evidence has been obtained as to the 
thickness and flow of the great ice-sheet, at what seems to have 
been the time of maximum glaciation. Not only are the sides of 
the mountains well ice-worn, but there is evidence that the frag- 
ments of the characteristic Moirfe-schists of the interior of 
Sutherland and Ross have been carried up westward across 
the great ridges, thus proving that the axis of movement of 
the i@ did not coincide with the present watershed of the 
country. e 

Some interesting relics of the later or valley glaciers have 
been mapped at Loch Torridon. Mr. Hinxman has traced the 
moraines down to the latest raised beaches of the wes! coast, 
Mr. Peach finds evidence that in the north of Sutherland glaciers 
centinued to shed their moraines in the sea at the time of the 
formation of the 50-feet Raised Beach. Some of the high-level 
terraces of the River Naver in thaf district appear to have been 
‘formed between the edge of the ice and the side of the valley 
at a time when a glacier assed down the bed ofthe valley. 
Successive eee. Poren in this way as the glacier shrank 
backwards, may neveg have reached across the valley, though 
similar shelves of gravel may now occur on either side. = 
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The most importđnt recent work of the staff of fee survey of oè 


Ireland has been a re-examination of certaitf portans of the 

country with the view of determining how far the gneisses anjl 

schists represented on the maps could be cosrelated with those 
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of Great Brit@in, and in Particular whether any of them could 
be geparated from the rest and @ompared.with the Lewisian or 
Anglesea gneisses of undofStedly pre-C'ambrian age. When 
lie mapping of thesg rocks by the Survey was begun many years 
ago, no attempt had been made by geologists to distinguish the 
“various pre-Cambrian groups of rock nowe known to exist if 
Britain, and when the survey of the country was completed by 
the mapping of Donegal, all that could be definitely stated about 
the schists of that region was that they were in the main meta- 
morphosed sedimentary deposits, like those of the central and 
south-western Highlands of Scotland, of whiqh they were 
obviously a prolongation. No certain trace could there be found 
of any nucleus of still more ancient rocks upon which these 
altered sediments had originally been deposited: It was recog- 
nised, however, that in other parts of Ireland rocks had been 
met with: in the course of the survey which presented some 
resemblance to so-called ‘‘ Archzean ” masses, but of which the 
stratigmphical relations and petrographical characters had not 
been worked out. It was thus possible that isolated areas of pre- 
Cambrian rocks might be detected if diligently sought for, and 
that in this way traces might be recovered of the earliest 

topography of the region. l 
Some progress has now been made in thfs interesting search, 
and successful results have been obtained, whereby the neapping 
of the older formations has been materially improved. In the 
west of Tyrone and the adjacent borders of Donegal a group of 
rocks was fownd to present many of the typical characters of the 
Lewisian gneiss of the north-west of Scotland. Mr. McHenry, 
who first suggested the true nature of these rocks, was instructed 
to mag them out in conjunction with Mr. Kilroe. They. were 
found to occupy a clearly defined area and to be easily separable 
from the schists and quartzites of Donegal which are classed with 
the metamorphosed rocks of the south-western Highlands of 
Scotland. Unfortunately no distinct line of contact between the 


@two groups of rock was traceable, though there could be little 


* 


doubt that they must be separated by a great unconformability, 
and that the older gneiss had already acquired much of its present 
character before the deposition and metamorphism of the younger 
schistose series. 

Prébably theemost important tract yet examined is that of the 
long ridge which runs from Sligo to Castlebar, and of which the 
Slieve Gamph or Ox Mourttains form a conspicuous portion. 
Here Mr. McHenry has found that at the base of the younger 
Series coarse conglomerates occur, made out of the gneiss, and 
lying apparently ingviolent unconformability upon the older rock, 
If thissobservation is confirmed, it will establish an important 
point, not only in Irish but in British geology. It will show 
that the metamorphosed &dimentary rocks which form now the 
schists that byjid up ghe central and north-western Highlands of 
Scotland and the north-west of Ireland lie upon the uneven sur- 
face of an ancient gneiss, which presents the characters of the 
Lewisian gnéiss of Sutherland and Ross-shire. 

® 





SCIENTIFIC SERIALS. 


American Journal of Science, March.-—Continuity of the 
glacial epoch, by G. F. Wright. In opposition to the author’s 
view that the erosion of the rocky gorge of the Ohio river and 
its tributaries was preglacial, Prof. Chamberlin has maintained 
that the most important part of this rock erosion wasinter- 
glacial. The author summarises the leading dacts concerning 
the American glacial epoch by supposing that the earlier por- 
tions of the tertiary period were characterised by low altitude 
of land and warm temperature up to near the pole. <A period 
of slow continental’elevation of the regions which are now 
covered by glacial drift was in progress late in the pliocege 
epoch., During this stage the fiords of northern Europe and 
America and the extensive rdcky gorges, like those of the upper 
Ohio and its tributaries, were eroded. Owing to this elevation’ 
glacial conditions chayacterised a the higher latitudes of 
North America and Western Europe. Tffe glaciated area then 
bekan to sink until the land wgs, north of the great lakes at any 
rate? severa? hundred feet. lower than it is now. The channels of 
the Allegheny, the Susquehanna, and the Delaware rivers were 
silted up by glagial débris, but were re-excavated by torrents of 
clesr waterSfuring the re-elevation of the ontinent consequent 
upon the Melting of same thousands of feet of ice. There were 
deubtless many oscillations of the ice-frént both during the 
general advance an@ the general retreat of the ice-sheet, but 
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there dges not seem to be any evidence of oscillations of the ` 


front sulficient®o break the proper contiguity of the period.— 
Deformation of the Lund? Beach and birthsof Lake Erie, Wy 
J. W. Spencer. The inferred rate of ferrestrial deformation 
in the Niagara district being 1°25 feet a century, it appears that 
before Niaga. Falls can have receded past the Devonian ridge 
near Buffalo, the grainage of the upper Jakes will have been 
turned into the Mississippi valley, ;which may require 7000 or 
8000 years,—Six and seven-day weather periods, by H. Helm 
Clayton. The observation $f barometric minima reveals many 
instances of six and seven-day periodicities lasting several weeks, 
and sufficiently striking to be easily recognised. In the case of 
successive individual storms, it was found that during an interval 


of about twenty-seven days, corresponding with a solar rot&tion%e 


the storm tracts wert found in groups, in eachof which 
cyclones all followed the same general direction, and were 
separated from each other by intervals of six or seven days, or 


Symons s Monthly Meteorological Magazine, March.—A wet 
February in Edinburgh, by the Editor. In different parts of 
Edinburgh observatipns of rainfall have been made for 116 years, 
the wettest previous February being 5'21 inches, in 1848, while 
this year the fall amounted to 7'62 inches at one station, or more 
than four and a half times the average.—Mild winter weather, 
by A. B. M. The writer poigts out that for a long time past 
(since the beginning of the century at least) we have had a con- 
spicuously mild first quarter of the year every twelve of thirteen 
years. The average mean temperature for London for the first 
quarter for 130 years, according to Buchan® is 39°'8; the first 
quarter quoted is 1809, 42°'1, and the last 1884, 48°'6. Accord- 
ing to this we might expect the first quarter of 1896 or 1897 to 
have a high mean temperature. With the exception of the first 
year, 1809, the mild quarters have been followed by fine, hot 
summers, 


L Anthropologie, tome iv. No. 6, November-December, 
1893.—In 1894 Dr. Topinard was requested by the New Yor 
Herald to give his opinion as to the qualities that shoti be 
possessed by (1) the perfect man, and by (2) the coming man. 
He replied to the first question in a brief note which has since 
been embodied, with about 150 others of a similar character, 
in a work entitled ‘‘ Ideals of Life,” by Dr. Wallace Wood, of 
New York. Dr. Topinard now discusses the subject at greater 
length in an article on ‘‘ Certain inférences and applications of 
Anthropology.” From a natural history point of view, ¢he 
perfect man is he who, with the highest sense of his own 
ptrsonality, can best adapt himself to circumstances, and 
possesses personal adwantages which asure him, in the struggle 
for existence, pre-eminence over his fellows, over other spectes, 
and over the agencies and powerg of nature. It is he who h@s 
the soundest mind*in the healthiest body, and commands, 
especially, the greatest power of estimating the importance of 
his actions, and of making them conduce to the utmost to the 
satisfaction of his necessities, his interest, and his pleasure. 
From thg social point of view, che perfect man is he who is the 
best adapted to that state ; who possesses in the highest degree 
sentiments of fellowship, of justice, of altruism, of the distinc- 
tion between good and evil, of duty, &c. which have been 
bequeathed to him by his ancestors, and which form the 
essential basis of our,social organisation; who regards these 
principles as articles of faith, and makes them the invariable 
rule of his own conduct. From the psychological point of 
view, the perfect man is heevhose brain is the healthiest, the 
most philosophic, the most capacious, and the most active ; 
who comprehends and retains the most, and who can, with the 
best effecte draw upon his storehouse of knowledge at a 
moment’s notice. —M. Ch. Féré contributes a short note on the 
relation of the length of the trunk to the*® height, in which 
he shows that the relative proportion becomes gradually less as 
the statuge increases.—M. Salomon Reinach continues his 
criticism of the Eastern Mirage, and discusses, in this number, 
the influence exercised by Egypt and Assyria on the civilisation 
of Eastern Furope.—M. G. De Lapouge describes sixty-two 
crania taken from a modern cemetery at Seg! Canes These 
crania had been previously measured by Dr. Wilser, directly 
after they had been cleangd, and very shortly after their removal 
from the vault, and it was agreed that these tw@ anthropologists 
should publish the results of their observations igdependently, 
so that the modifications produced by drying might be studied, 
and that an estimate might be formed of the different results 
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given by the craniometric methods of Broca an@ Jhering. M. 
Impouge measured thé skulls exactlyeone year after Dr. Wilser, 
and during the whole”of that time they had been thoroughly 
dried under the sunny roof of his laboratory at Montpelier. He 
also made a double series of measurements of the length and 
breadth of the skulls, first, hy Broca’s methgd, with a pair of 
calipers, and secondly, with Ammon’s sliding compass, and 
after the method of Jhering, in, precisely the same manner as 
Dr. Wilser’s observations had b@en made. The results ob- 
tained are exceedingly interesting, and show that, in competent 
hands, it is a matter of perfect indifference which instrument is 
used, and that: although, as one would naturally expect, the 


etephalic indêx is slightly greater when Jhering’s method is em- 


oyed, yet the difference is so small as to bt almost insignificant. 
By Jhering’s method the mean index of the series is 82°54, 
while Broca’s index is 81°87. Both the length and breadth of 
the skull appear to be somewhat increased by drying, and the 
value of the cephalic infex is a little raised, that obtained by 
Dr. Wilser from the fresh skulls being 81‘84, while M. 
Lapouge’s measurements of the dried skulls gave an index of 
82°54. It will be observed that the @ifference is almost 
exactly the same as the excess of Jhering’s index over Broca’s. 
The flattening of skulls under the influence of desiccation is 
a phenomenon well known to all anthropologists, and in the 
ease of these Karlsruhe skulls th® mean diminution .of height 
was more than a centimetre, so that, although the hygro- 
metric conditicns under which skulls are measured do not 
seem to affect the gephalic index of a series to an appreciable 
degree, the yertical and transverse indices of damp and dry 
crania are not comparable with one another. 





SOCIETIES AND ACADEMIES. s 


LONDON. 


Physical Society, March 9.—Prof. A. W. Rücker, F.R.S., 
President, in the chair.-~-Prof. O. Henrici, F.R.S., made a 
communication on mathematical calculating machines, especially 
a new harmonic analyser. After mentioning the general 
principles on which such machines are based, the author 
showed a new arithmometęy devised by Prof. Selling, in which 
the jerky motions of the numeral wheels common in such instru- 
ments are eliminated, and the operations simplified. Another 
arithmometer of very compact design, named the ‘‘ Brunsviga,” 
had been placed on the tgble by Prof. Boys. The simple and 
ingenious ‘‘ hatchet” integrator was then Shown. It resembles 
a small hatchet with a tracing-point projecting at right angles 
to, andat the end of, the handle. Moving, the point from near 
the centre of mass of any closed curve, round the curve once 


ə» and back to the starting-point, the distance between the initial 


and final positions of the hatchet-head is a measure of the area 
of the curve. The instrument has been found very useful for 
indicator diagrams. A Hine and’Robertson’s planimeter (lent 
by Prof. Perry), an Amsler planimeter combined with a pento- 
graph for measurigg small areas, an Amsler integrator to give 
areas and first moments, and a beautiful sphere and cylinder 


è rolling-integrator of great accuracy, by Coradi of Ziirich, were 


shown, as well as an ingenious integraph devised by Abdank 
Abakonowitcz, Passing on to harmonic analysers, Prof. 


Henrici explained the object of such instruments, viz. to deter- - 
' mine the coefficients in Fourier® expansion for any periodic 


curve, i 
y=A,+A, cos 0+ A, cos 20+... +B, sind+By syn 26+... 


and briefly describ@d Lord Kelvin’s instrument now in use at 
the Meteorological Office. This machine gives the first term 
and three pairs of coefficients A and B, but is large apd expen- 
sive. The author had endeavoured to devise a simple and more 
portable instrument, and now described the various stages in 
the evolution of his new analyser. Using Clifford’s method of 
wrapping the curve round a cylinder, he saw that by imparting 
a simple harmdhic motion to a plane tangential to the cylinder, 
which plane carried an Amsler planimeter whose tracing-point 
followed the intersection of the plané with the curve, as the 
cylinder rotated, any coefficient A,, or By could be determined. 
This arrangement had considerable friction, and only gave one 
coefficient ata time; if also necessitated readjustment of the 
period of the harmonic motion for each pair of terms. Another 


NO. 1374, VOL. 49] 


+ 


, NATURE `. : . 





y o ® è * 
i \ ° i 


+ : è 
, e 
521 


machine founded on igtegratior b parts was then constricted, 
in which the relative periods of cyYfinder and registering wheel 
was adjusted by a disc and roller, the motign being transmitte 
to the wheels by bands driven from the disc spindle. This gave 
“A,, and B,, at ong operation. Mr” A. Sharp used this machine 
for some time and then designed an inversion of it, in wHich 
the curve was laid out flat and the machine rolled overit. «This 
arrangement greatly facilitated the multiplication of registering 
wheels, and thereby enabled several pairs ofecoefficients to be 
determined af opce. The first machine of this kind showed 
several small errors which were avoided in a second instrument, 
a specimen of which, made by Coradi, was exhibited and de- 
scribed. A rectangular frame carried on three rollers (two 
being fixed to the ends of a long axis) traverses the paper in 
the direction of y, and the tracing point is fixed to a carriage 
which moves on_the frame in a direction perpendicular to y, 
z.e. in the direction of 0. A band is attached to this earriage 
and imparts a motion proportional to @ to two horizontal axes 
(one for the A coefficients, and one for the B’s), placed above 
and parallel to the long reller axis above mentioned. Each of 
the two axes carries five pinions having teeth in the ratios I, 2, 
3, 4, 5, respectively,” which gear with crown wheels fixed to 
yerticad spindles. The latter, therefore, rotate through angles 
proportional to 6, 20, 30, 48, and 5@ To the lower ends of 
these spindles horizontal rings are attached, in which the bear- 
ings of a registering wheel are formed ; each wheel rests on a 
cylinder carried by the long axis, and rolls or slides thereon 
according as its axis is parallel or perpendicular to that of the 
cylinder. Moving the tracing-point once round the curvg gives 
five pairs of coefficients. By changing the driving-band to other 
pulleys so as to turn the pinions at different rates relative to the 
§ movement, the 6th, 8th, roth, and 7th and oth pairs can be 
determined. The chief drawback of the instrument is that the 


registering wheels are not easy to read, whilst the back-lgsh ofe 


the crown wheels and pinions introduces small errors. In the 
latest form of instrument toothed wheels are dispensed with, 
and glass spheres carried in frames on the vertical spindles roll 
on the horizontal cylinders ; each sphere actuates two register- 
ing wheels on fixed areas at right angles to @ach other, and 
these give respectively the sine and cosine coefficients. The 
number of vertical spindles is therefore halved, and the instru- 
ment greatly simplified. These details have been introduced by 
Coradi. A working drawing of another analyser, designed by 
Mr. Sharp, which gives the amplitude and gpoch of the curve 
resulting from each pair of terms in Fourier’s expansiqn, was 
exhibited, The discussion on Prof. Henrici’s communication 
was postponed until next meeting.°Mr. H. Wilde, F.R.S., 
then exhibited and described his ‘‘ magnetarium,” This con- 


sists of a hollow geographical globe, wound all over the inner - 


surface with insulated wire in planes parallel to the equator. 
Within this globe is a sphere wound with wire on its surface, 
and having its axis inclined at 234° to that of the oute? globe. 
By means of epicyclic gearing the spheres can be made to rotate 
at slightly different rates. When electric currents of suitable 
strength are passed through the two windings, the magnetic 
condition of the earth can be imitated, both as regards distribu- 
tion at any epoch, and the secularevariations. A better result 


was obtained by putting sheet iron over the land areas, and a . 


still closer approximation by using thin iron over the water 
areas., A magnetic chart and tables giving the magnetic ele- 
ments at various places for different epochs as determined 
by the magnetarium were shown. The author mentioned 
that recent observations by the United States Survey 
at Ascension Island, :and by Prof. Thorpe in Senegembia, 
had confirmed results obtained by his instrument. The 
President said he had tried the apparatus, and found the 
Sfoerian oval closely imitated. The secular variations at 
Greenwich were also well shows. In South Ameriea the 
approximation was not so good. In reply to a question by Mr. 
Blakesley, Mr. Wilde said he preserit position of the pole of 
the inner sphere was 84° W., 67° N. œ 


Geological Socie#y, Marche7.—Dr. Henry Woodward, 
F.R.S., President, in the chair.—The Secretary announced 
that a portrait of the late Sir Richa®l Owen had been pre- 
sented to the Sociesy by Mr. Ernest Swiin.—The following 
communications were read :—The systematic eposition of the 
Trilobites, by Mr. H. M. Bernard. The author, in“his work 


on ‘The Apodide,” endeavoured to show that dus wag’ 


the ancestral form of all existing crustacea except fhe ostracoda, 
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ang as such might be expected to throw lgght upon the trilobites. 
Since the publication of this Work he had been studying theorgani- 
gation of the trilobges themselves, and the results were given in 
the present communication. „ He discussed the great variability 


*in thenumber of segments shown by the tril®biges ; the formation 


of the head by the gradual incorporation of trunk-segments ; 
t} e-Wending round ventrally of the first segment ; the ‘* wander- 
ing” ofethe eyes ; the existence and modification of the ‘‘ dorsal 
organ”; and especially the character of the limbs. As a 
result of this discussion, he stated that the zoopgigal position of 
the trilobites can now be fixed with considerable probability. 
The features described serve to connect the trilobites with 
Apus. Apus must be assumed to lie low in the direct line up 
from the original annelidan ancestor towards the modern crus- 
tacea, and the trilobites must have branched off laterally from 
this line, either once or more than once, in times anterior to the 
primitsve Agus, as forms specialised for creeping under the 
protection of a hard imbricated carapace, obtained by the repe- 
tition on every segment of the pleura of the head-segments, 
which together form the head-shielf. The trilobites may be 
briefly described as fixed specialised stages in the evolution of 
the crustacea from an annelidan ancestor “with its mouth bent 
round ventrally, so as to use its: parapodia as jaws. Thè Presi- 
dent agreed with Mr. Bernard that the earlier trilobites pre- 
sented forms with very numerous segments, but pointed out that 
the later on@s showed signs of advance in having fewer free 
thoracic rings and a well-developed pygidial shield. He had 
always cherished the idea that the Isopoda might have branched 
off atgome distant time from the Trilobita, and he drew atten- 
tion to such points of structure as the pores in the free cheeks, 
which were present in such isopods as Spheroma and Serolis, 
and in such trilobites as Phzliipsia, Griffithides, Ampyx, and 
' Trinucleus, The Rev. T. R. Stebbing agreed with the author 


@in thaking that the trilobites have little connection with the 


isopods, though theresemblance was sometimes striking, and was 
often favoured rather than otherwise by the character and posi- 
tion of the eyes. Prof, G. B. Howes said that he believed the 
discovery of the terminal anus in the trilobite dealt the death- 
blow*to the association of the trilobites with the arachnoid 
series. He believed that the facts and arguments brought for- 
ward by the author of the paper proved the trilobites to be 
crustacea, and fully justified their association with Apus as an 
early offshoot on the crustacean line. Mr. Malcolm Laurie also 
spoke, 2nd the agthor replied.—-Landscape marble, by Mr. 
Beebyelhompson. The Cotham stone isa hard, close-grained, 
argillaceous limestone with conchoidal fracture. The dark 
arborescent markings of fhe stone rise from a more or less stra- 
tified dark bage, spread out as they rise, and terminate upwards 
in wavy banded portions of the limestones. In some specimens 
two ‘‘landscapes ” are seen, one above the other, each rising 
from a distintt dark layer. The author described the micro- 
scopical®and chemical characters of the rock, and its mode of 
occurrence, and discussed the explanations which have been put 
forward to account for its formation, especially that of Edward 
Owen, who in 1754 gave the first published description of the 
Cotham stone, and that advanced by Mr, H. B. Woodward in the 
Geological Magazine for 189% He then proposed a new expla- 
nation to account for the formation of the rock, and maintained 
that its peculiar characters are due to interbedded layers of 
vegetable matter, which decomposed and evolved carbonig acid 
gas and marsh gas. This decomposition continyed while several 
inches of new sediment were laid down, the result being that 
arborescent markings were produced along the lines taken by 
the es@aping bubbles, and that the upward pressure ot these 
gases, after their escape had been prevented by increasing 
coherence or greater thickness of the upper layers of sediment, 
caused the corrugations in the upper surface of the stone, Efe 
further* discussed the composition of the stone, and described 
experiments which he made to illustrate his views. Mr. H B. 
Woodward, Prof. T. Rupert Jon@s,gMr. F. A. Bather, and Mr. 
Monckion spoke upon the subject of the paper, and the author 
replied.—Op the discovery of molluscs in the Upper Keuper at 
Shrewley, jp Warwickshire, 1% the Rev? P. B. Brodie. Mr. 
R. B. Newton read a ppa at the meeting of the British Asso- 
ciation at Nottingham th 1893, on some lamellibranchs found 
at Shrewlas by the author of the present paper and Mr. 
Richardse’ Thise paper gave details of the section where the 
Shells were found, andtheir interest and importance were pointed 
Sut, no shells havigg been previously detected anywhere in the 
New Red Sangis'one in this country. 
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Entomological Society, March 1g—Colonel Swinhoe, 
Vice-President, in the chMir.—Dr. D. Sharp, F. R.S., exhibited 
a collection of white ants (Termites), formed by Mr. G. D. 
Haviland 4n Singapore, which comprised about twelve species, 
of most of which the various.forms were obtained. He said 
that Prof. Grassy had recently «made, observations on the 
European species, and had brought to light some important 
particulars; and also that in thegiscussion that had recently been 
carried on between Mr. Herbert Spencer and Prof. Weismann, 
the former had stated that in his opinion the different forms of 
social insects were produced Wy nutrition. Prof. Grassi’s ob- 
servations showed this view to be correct, and the specimens 


now exhibited confirmed one of the most important poifits inte 


his observations. Dr. Sharp also stated that Mr. Havila 
found in one nest eleven neoteinic queens—that is to say, 
individuals having the appearance of the queen in some respects, 
while in others they are still immature. Mr. Haviland gave an 
account of the structure of some of the nests, and stated that two 
of the species of white ants exhibited certainly grow fungus for 
their use, as described by Smeathman, many years ago, in the 
Philosophical TranSictions. Mr. H. Goss remarked that the 
fact thet the different forms of social insects were produced by 
nutrition was known to Virgil, who referred to it, and to the 
subject of parthenogenesis in bees, in the ‘‘ Georgics,” book iv. 
Mr. McLachlan, Colonel Swhhhoe, Mr. Champion, Mr. Jenner- 
Weir, and Dr. Sharp continued the discussion.—My. O. E. 
Janson exhibited specimens of Dicranocephalus adanisz, Pascoe, 
from Sze-chuen, Western China, and D. dag-yz, Auz., recently 
received from the neighbourhood of Moupin, gn the same 
district ; he observed that, although the latter had been quoted 
by Lucas, Bates, and others, as a synonym of adamsi, the two 
species were perfectly distinct; the females of both were unknown 
to the authors when describing them, and presented a remarkable 
difference. —Mr. C. O. Waterhouse exhibited, for Mr. E. A. 
Waterhouse, a specimen of Colias edusa resembling C. 
erate, a continental species, which was taken on Wimble- 
don Common; a varied series of Chrysophanus famkeas, 
from Barnes Common; and a series of Lycena arion, from 
Cornwall.—-The Rev. Canon Fowler read a paper entitled 
‘Some New Species of Membracide.’’—Mr. F. Merrifield reada 
paper entitled ‘‘ Temperature Experiments in 1893, on,several 
Species of Vanessa and other Lepidoptera.” He said that the 
results tended to confirm Dr, Dixey’s®onclusions as to the origin 
of the wing-markings in the Wymwphalide, brought out many 
ancestral features, and in some cases were very striking. There 
wes much difference in sensitiveness between the seasonal 
broods of the same sgecies, even in Vsc-album, although both 
broods of that species passed the pupal state in the wa mer part of 
the year.-~Dr, Dixey read a paper entitled ‘‘ On Mr. Merrifiel@s 
Experiments in Teneperature- variation as bearing on,Theories of 
Heredity,” which was supplemental to the, previous paper. 
Colonel Swinhoe, Mr. Hampson, Mr. Jenner-Weir, Mr. 
Merriheld, and Dr. Dixey took part in the discussion which 
ensued. e 


Linnean Society, March 15.—Prof. Stewart, President, in 
the chair.—Mr. Clement Reid exhibited some cones of Scotch 
fir, and also some carbonised pine wood from a peat moss at 
Parkstone, Dorset. He said the pine had become extinct in the 
South of England after® Neolithic times, and had been reintro- 

‚duced only recently. 
be due to forest fires. He foynd that every piece of ping wood 
imbedded in the peat moss was similarly charred, while portions 
imbedded in sand were little altered, and he suggested that the 
appearance of burning might, possibly be due to the action of 
the growing peat, and have nothing to do with fire. A dis- 
cussion followed, in which Messrs. Carrutherse Hanbury, Christy, 
and others gave reasons for adhering to the older theory. Mr. 
Carruthers exhibited a diagrammatic table showing an accurate 
counting $f the annual rings of growth in three gigantic specimens 
of Wellingtonia, Seguota gigantea, from which he calculated the 
age of the trees (see p. 507). A section of one in the British 
Museum (Natural History), fifteen feet in diameter, which wasa 
living tree when cut down, he estimated to be 9330 years old, 
As illustrative of the size to which these trees grow, he mentioned 
that he had measured two in America, one of which was 92 
feet and the other 77 feet in circumference. A discussion 
followed on the conditions which accelerated®or ret&rded 
growth, and Mr. G. Murray, if rep to a suggestion of 
Mr. Reid, pointed out that a number of experiments had 


Its extinction was commonly supposed to: 
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been made on various trees to test their rate of grow under 
different conditions oÑ weather and temperatur€, but that the 
r&ults varied to such 4n extent as to®afford no basis for sound 
conclusions. Mr. A. B. Rendle exhibited the fruit of Melo- 
canna bambusoides from the Mauritius, where it ha@ been in- 
troduced, and gave some account of its structure®and mode of 
growth, referring to the figure of it given by Roxburgh in his 
“ Plants of the Coast pf Coromandel ” (pl. 243), under the name 
Bambusa baccifera.—Mr, C. B.eClgrke gave the substance of a 
paper “‘on certain authentic Cyperacee of Linnæus,” describing 
the results of his examination of the type specimens in the Lin- 
nean Herbarium, with suggestior® for some rectifications in the 
nomenclature. Referring incidentally to the history of this 
ko he regretted the additions which had been made to 
Wince the deatheof Linnæus, and the introduction of plants 
which Linnæus had never seen. In the discussion which fol- 
lowed, Mr. Carruthers and Mr. Daydon Jackson explained under 
what circumstances thesg additions had been made, and showed 
that it was antecedent to the collection coming into the posses- 
sion of the Society, since which time no alteration in its con- 
dition had taken place.—Mr. George Brebner read a paper “on 
the development of the mucilage-canals of The Afarattiacee,” in 
which, with the aid of some excellent lantern slides, he Showed 
that these canals are schizogenous intercellular spaces arising 
from the separation of cells, and are lined by a persistent epithe- 
lium, The secretion is thus the product of the activity of 
living calls, and not the result of cell-degradation. An interest- 
ing discussion followed, in which Dr. D. H. Scott, Prof. Rey- 
nolds Green, and @thers took part, and the meeting adjourned 
to April 5. @ 

Zoological Society, March 20.—Prof. G. B. Howes in 
the chair.—The Secretary exhibited and made remarks on a 
photograph of a young male Indian bison (Sos gaurus), pro- 
posed to be sent home as a present to the Society’s menagerie 
by Major G. S. Roden.—Mr. F. G. Parsons read a paper on 
the myology of the Hystricomorphine and Sciuromorphine 
rodents, and stated that it was based on the dissection of the 
muscies of examples of twenty-one species of rodents, belong- 
ing to many families of the Hystricomorpha and Sciuromorpha, 
made at the Society’s gardens. The results of these dissections 
had been compared with the writings of other observers, and 
arrangéd, firstly under the heads of the different muscles, and 
secondly under those of ghe different families. The arrange- 
ment of the muscles coincided in a marked manner with 
the usual classification of the order, and seemed to depend 
much more upon the affinities of the animals than upon thgir 
habits and mode of life. The muscles which seemed most 
characteristic of the two principal sectioi®s were the masseter, 
ge long flexors of the foot, the sterno-scapular, and the 

igastric. Three genera of the Dipodide had been examined, 
and were found to resemble the Hystricomorpha in many 
respects, while in others they approached the Sciuromorphine 
type.—A communication was read from Babu Ram Bramha 
Sanyal, containing remarks on a rare carnivorous mammal 
of Borneo (Cyxogale bennetti), based on a specimen livéng in the, 
Zoological Gardens of Calcutta.—A communication was read 
from Dr. R. W. Shufeldt, containing. an account of the 
osteology of certain Cranes, Rails, and their allies, with 
remarks upon their affinities. -A communication was read from 
Mr. O. V. Aplin, containing field-wotes on the Mammals 
of Uruguay, made during his recent expedition to that 
country. 


& 

Chemical Society, March 1.—Dr, Armstrong, President, 
in the chair.—The following papers were read :—The aerial 
oxidation of terpenes and essential oils, by C. Te Kingzett.— 
The amides of sodium, potassium, and lithium, by A. W. 
Titherley. Sodamide, NaN Ha is obtained as a white crystal- 
line mass by passing ammonia over sodium at 300°-400° 5 no 
sodium nitride, NaN, or disodium amide, NaN H, could be 
prepared. Potassamide, KNH is similarly prefared, and 
sublimes at 400°. Lithamide, LiNH,, is obtained in the same 
way, and has similar properties to the sodium and potassium 
amides. 


Quekett Microscopical Club, March 16.—Mr. A. D. 
Michael, Vice-President, in the chaig.—The secretary said they 
had received a# donation which required something more than a 
formal ackngwledgment. As members were aware, the club’s 
collection was undergoing revision, and Mr. Morland, who 
had undertaken the Diatomacez, had presented a series of 
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thirty-seven slides to replace o her found to b&bad or,want- 
ing. A special votes of thanks to Mr. Morland was cargied 


unanimously. The chairman, on fehalf of the subscribers, pre- ® 


sented Mr, F, A. Parsons with an address end a valuable gol 


p as a testimonialeto his zealays endeavours as secretary of 


he excursions sul-cOmmittee, during the last ten years, to make” 

the gatherings a success, Coupled with these was a special series 
of pond-life, prepared and presented by Mr. C. F. Rousselet. 
Prof. Edlinger’s photographic and drawing apparatus, made by 
Leitz, was exhibited by Mr. C. L, Curties.—-Messrs. Swift ex- 
hibited and descyibed their new biological microscope, which 
had the posterior limb of the tripod doubled agd rotating on a 
pivot, thus giving increased steadiness to the stand, and at the, 
game time enabling it to be packed in a smaller case. It was 
explained that the pivot was provided with a strong spiral 
spring, which would prevent it becoming loose, and also take up 
any wear at the gearing surfaces.—-Mr. E. M. Nelson’s paper 
on ‘‘the determination of the foci of microscopical objéctives ; 
lantern and camera lenses by arithmetical formule,” was taken 
as read.—Mr. H. W, King read a paper on ‘‘ Amoeba.” A 
discussion ensued, in which Mr. J. D. Hardy, the chairman, and 
the author took part, 


CAMBRIDGE. 


e 
Philosophical Society, March 12.—Prof. T, McK. Hughes, 
President, in the chair.—Dr, W. H. R., Rivers showed appa- 
ratus devised by Prof. Hering to illustrate (1) cofour-blindness 
of peripheral retina; (2) mirror-contrast; (3) influence of 
strength of illumination and of contrast on quality of colour; (4) 
diagnosis of colour-blindness.—-Mr. J. C. Willis exhilsited a 
plant of Deherainea smaragdina in flower. The flowers are in- 
teresting on account of their green colour, their large size and 
disagreeable smell. They are extremely protandrous. In the 
early stage the extrorse anthers completely surround and hide the 
stigma; later on the stamens bend away and come to sest om 
the corolla, and the flower is now female. From its colour 
scent, &c. it is probably adapted to large flies.—~-Notes on the 
Bunbury Collection of Fossil Plants, by Mr. A. C. Seward. 
Attention was called to the exceedingly interesting and repre- 
sentative collection of fossil plants recently acquired by the 
Botanical Department through the generosity of Lady Buntury. 
Among the plants exhibited at tht meeting were several type 
specimens from the coal-measures of the Sydney coal-field, 
Cape Breton ; also some figured specimens from English rocks 
of Carboniferous and Jurassic age. One ofethe Jurassic species, 
Pecopleris exilis, Phill. was briefly described, and it waseointed 
out that Sir Charles Bunbury’s accgunt of this plant and his 
figure of the sporangia was entirely supported by a re-examin- 
ation of the figured specimen. The generic ngme of Klukia, 
recently instituted by Raciborski for certain species of Mesozoic 
Schizaceous ferns, was therefore preferable to the older pro- 
visional genus fecopferis, originally adopted fot this Jurassic 
species, —Note on the liver-ferment, by Miss M. C. ebb. By 
extraction with glycerin Claude Bernard obtained from liver a 
ferment which converted glycogen into sugar, but the properties 
of this sugar were not described. In the present research it was 
found that pig’s liver, rapidly dried, produced dextrose when 
allowed to act on starch or glycegen. In all cases whether an 


extract or the dried tissue itself was used, the product of thee 


action on starch or glycogen always gave crystals of phenyl 
glucesazone with phenyl hydrazin, and the reducing power 
increased only slightly on boiling with acid ; hence the conclusion 
was drawn that one product of the action is dextrose. As far as 
they have gone, experiments with fresh liver have yielded the 
same result, è 
DUBLIN, i 

e Royal Irish Academy, February 25.—Dr. J. K. Ingram, 
President, in the chair.—A paper was read by the Right Rev. 
Dr. Graves, on the discovery in fhe south of Ireland of a stone 
with a most perfect Ogham inscription.—-Mr. Henry Dixon 
read some notes on the p@tuliar method of the development of 
the axillary buds & Vanda teres. The buds in developing 
break through the loger part of the petioles, andappear below 
the lamin of the subtending“eaf opposite to the lamha of 
the leaf next below it. This manneg of development was also 
found in Dendrobium @rides and sevegal species of Vanda, 
The chains of cell8, with siliceous bodies found %ecompanying 
the sclerenchymatous fibres of the bupdles*in mamy Monoco- 
tyledons, were defected in the leaves but not in the stem of 
this orchid. The development of these cells was found to'be 
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the same as Frat describedgby Prof. Strasburger in Cocos flexuosa, 

Inetracing the outer stem bundles downgvards, onè occasionally 
y was found to end in the” woody fundamental tissue of the 
estem without fusing with.another from a lower leaf. In the 

cylindrical leaf of Vanda gres the bilgteral symmetry charac- 

teyistic of most leaves was replaced by®an imperfect radia 
symmetry; the upper surface of the leaf is, however, repre- 
sented by a longitudinal groove inthe lamina. In Dendrobium 
terettfMium almost perfect radial symmetry was found, 
the upper surface being represented by a canal running 
axially down the leaf; the walls of this cagal gor the greater 
part of its lengyi are in close apposition, and are lined, with 
epidermal cells, having a strongly marked cuticle. The de- 
velopment of this leaf was found to correspond with that of 
V. teres, except that the collar of tissue from which it arisés 
enlarges uniformly, and not, asin V. ¢eves, mostly on that side 
on which the lamina stands. The leaf in Bypssavola Hadweni 
is an €nteresting connecting link between that of Dendrobium 
teretifolium and Vanda teres ; the distal portion of the leaf is 
circular on cross-section, lower down a deep groove represents 
‘the upper surface, while at a still loWer point the sides of the 
groove fused over it and the groove becomes a ‘‘canal”’ pass- 
ing obliquely inwards into the leaf, till*it finally occupies an 
almost axial position. The memoir was illustrated by®a large 
series of drawings representing the various structures referred 
to, and a selection of these, of which photographs had been 
made, were @hrown on the screen. Both papers were referred 
to the Council for publication in the Proceedings of the 
Academy. 
@ PARIS. 

Academy of Sciences, March 19.—-M. Loewy in the chair. 
—The death of General Favé was announced by the President. — 
An apparatus illustrating the horizontal movements in walking, 
by M. H. Resal,—On intestinal absorption and the lacteals of 


® the wt, by M. L. Ranvier.—Observations of the planets 1894, 


AX Wolf, AY Wolf, AZ Courty, BA Charlois, made at 
Toulouse Observatory (Brunner equatorial), by M. E. Cosserat, 
—Observations of the new planets BB (Charlois, Nice, March 
8) and AX (Heidelberg, March 1), made at Lyons Observa- 
tory by MG. Le Cadet.—On the variations of the Peltier effect 
produced by magnetisation, by M. L, Houllevigue. A 
theoretical consideration of the cases of iron and bismuth 
longitudinally and transversely magnetised and nickel longi- 
tudinally magnetised, with copper as the second element.of the 


couple. The equation Vr= | ¢ (T,M) dT furnishes a general 
solution of the probleme'‘to find, at any temperature T, the 
difference of potential between a soft metal and the same metal 
in a field M,”ewhich*the author is examining experimentally, — 
New method of studying electric convection in gases, by M, N. 
Piltchikoff. „A point discharge is directed on to the surface of 
castor ojl, and the depression of this surface studied under vary- 
ing conditions.—Application of the vectorial method to the 
study of apparatus giving intermittent secondary currents, by 
M. A. Blondel.—The sonochromatoscope, a new apparatus, by 
M. Maurice de Thierry.—On the general law of the solubility 
of normal substances, by M. H. Le Chatelier. A mathematical 
paper in which one of the Weductions is as follows : If latent 
heat of solution were independent of temperature and concen- 
tration, the normal curve of solubility of any given substance 
_ would be the same in all solvents.—On a new automaticeppa- 
ratus for measuring simultaneously the weight, and volume of 
liquids, by M. Louis Bedout.—On the molecular weight of 
ferric chloride, by M. P. Th. Muller. The raising of the 
boiling points of alcohol and of ether by dissolved ferric chloride 
show that the molecular weight at the boiling point of alcohol 
is represented by the formula FeCl,; in the case of ether 
solutions, the molecular weight diminishes with the increase in 
dilution.—-On the compositidn and heat of formation of the 
hydrate of nitrous oxide, by M. Villard. The composition of 
this substance corresponds to the formula N,O.6H,O. Two 
determinations of its heat of formatio gave 77°84 cal. and 
79°76 cal. fer 1 gram of water,—-On thallium hypophosphates, 
*by™. A.eJoly. The salts®Tl,H,P,0, and T1,P,O, are de- 
scribed. The latter degomposes with liberation of heat when 
heated to 250°; TigP,.O, = 2TIPO, + 2Ti.—On the distribu- 
tion of stragfis in metals under stresses, by M. FE, Osmond.—-On 
A -dibromepropidnic agid, by M R. Thomas Mamert., CHBr, 
¢H,.CO,H is obtained by the action of fuming hydrobromic 
acid on CHBr: CW.CO,H at r00°. It melts at 71°.—On the 
1 | 
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influenge of the method of Sistribution of manures on their. 
utilisation by® plants, by M. A. Prung.—Researches on the 
pathology of pancreatic @iabetes, by M. M, Kaufmann. — Rhe 
glucose formation exciting nerves, by . Morat and Dufourt. 
~~On the*anal sacs of Ophidians, by M. Portier.—Anatomy of 
the trachears system of the larve of Hymenoptera, by M. 
Bordas. This system may be represented as formed by two 
long lateral parallel cylinders, giving off numerous transverse 


branches, united anteriorly byga large trunk, and posteriorly by ` 


two unequal branches forming a perirectal ring.—On the de- 
generation of the genital products among the Polyclinidz, by 
M. Caullery.—Bacillary magadies of several plants, by MM. 
Prillieux and Delacroix.—On Pterophyllum, by M. B. Renault. 
—On the gabbros and amphibolites.of the bed rock of*Belld@e 
donne, by MM. L. Duparcand A. Delebecque.—;The. tectonghe 


zones of the Alps of Switzerland and Savoy, by M. Emile . 


Haug.—R esearches 


on mud overflows, by M. Stanislas 
Meunier. 
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THE NEW PHARMACOPGIA OF, THE 
UNITED STATES. ¢ 


T he Pharmacopæia sof the United States of America. 
Seventh decennial revision 1890), (Philadelphia, 
Pa., 1893.) 

TBE history of the various editions of the United 

e States Pharmacopeeia presents some points of 

in Wrest. The frst Pharmacopceia, published both in 

Latin and English, appeared in 1820, and so obviously 

filled a want that a second edition was supplied in 1828. 

The original intention was to issue a second Pharma- 


- copceia in 1830, but in consequence of serious difference 


of opinion amongst the delegates to theeconvention, the 
design was nearly frustrated. The contending parties 
were for a time unable to reconcile their differences, 
and two works were produceds one in New York, and 
the othey in Philadelphia, neither of which received 
Official sanction. However, towards the end of the year, 
a second national*Pharmacopceia was published in New 
York, and was reissued, in a slightly amended form, in 
Philadelphia in 1831. Ten years elapsed before any 
further steps were taken, but in 1842 unanimity prevailed, 
and the third revision appeared. The Pharmacopcia 
of 1851 gave such satisfaction that in 1855 it reached 
a second edition. In 1873 there appeared what is 
o ficially known as the fifth revision, which was fol- 
lowed in 1882 by a sixth Pharmacopceia. The present 
issue is called the seventh decennial revision of 1890, but 
did not’come into force until January 1894. 

The mode of obtaining materials for the revision of 
the United States Pharmacopoeia differs somewhat from 
that employed in this country. To give it the requisite 
degree of popularity ag a national undertaking it is con- 
sidered desirable that every State should assist in its 
preduction. A number ofyniversities, associations, and 
medical societies are invited to send delegates to a 
general meeting at Washington, which appoints certain 
permanent officers and a committee for the revision and 
publication of the work. It appears that the delegates 
from the more distant States do not asa rule appear in 
person, but they are technically represented, and any 
friction between the often conflicting interests of the East 
and West is avoided. In the case of the present revision 
the first meeting was held early in 1890, and the requisite 
matermls being at hand, the ework was completed with 
commendable dispatch. The committee were fortunate 
in having for their chairman Dr. Horatio C. Wood, of 
Philadelphia, an accomplished pharmacologist, and the 
author of a wofk on the physiological action of drugs, 
which is a model of lucid reasoning based on scientific 
research. Before adjourning, the conventi@n made 
arrangements for publishing a supplement at the end of 
five years, and for the issue of a complete revision 
in 1900, e 

Several matters of considerable importance engaged 
the attentioneof the framers of the present edition. 
Firgt and foremost was the question of establishing a 


fixed proportion, dt poSsibly of fixing the limits of the 
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active principles in the preparations, of the more active 
drugs capable of being accurately aSsayed. The matter 
was very fully discussed, but afteg carefully investigating 
the various processes, which from time to time had been 
suggested either as general methods of assay or as being 
applicable to speeiat drugs, the convention came to the 
conclusion that reliable measures resulting in even 
approximately uniform results when carried oyt by 
different observers were available only in ¢he case of a 
very small number of drugs. It was considered necessary 
that particular caution should be exercised th this matter, 
seging that pharmacopceial requirements and assay pro- 
cesses are often made the basis of legal proceedings by 
public inspectors and others entrusted with the duty of 
enforcing the refulations relating.to the adulteration of 
food and drugs. It was determined to apply the pro- 
cesses of assay to three drugs only, opium, nux vomica, 
and cinchona, and their preparations, leaving the ex- 
tension of 'the systém to some future date. The com- 
mittee Were of opinion that there was a fair prospect of 
being able to add materially to this list at the next 
revision. 

It was deemed undesirable to make the enes of 
uniform strength, for it was feared that more harm would 


‘be done by so radical a change than would be confben- 


sated for by the advantage of ensuring simplicity and 
uniformity. It will be seen that the committee were 


careful not to introduce drastic remedies in matters of Š 


policy. 

The adoption of the metric system in the directions 
for making the various preparations is distinctly a move 
in the right direction, whilst we note with pleasure that 
ne term “official ” has superseded the ,old word 

 officinal.” 

Certain minor alterations respecting the spelling, mode 
of printing, and interpunctuation to be followed in the 
use of botanical names were adopted in accordance with 
the suggestions of the Paris Cedex of 1867. It was 
decided that species names should be printed with a 
small initial letter even if derived from geographical 
names. Certain exceptions were made to this rule, as 
when the specific name had itself at any previquis time 
been a genus name— Datura Stranionium, to wit—or 
when the species name is derived from the name of a 
person, or when it is an undeclinable noun. 

The changes which have keen made in the body of 
the work call for detailed notice. In the first place we 
find that ninety drugs and preparations have been 
“ distnissed,” presumably on the ground that they are 
‘valueless, or are no longer extensively employed. The 
majority of them, it must be confessed, will not be missed. 
It is probable that few physicians in this country§ at all 
events, have any knowledge of the therapeutical 
properties of azedarach, cydonium, or magnolia. We 
are surprised, however, to “find extract of malt in 
the list of expurgated, gemedies. There is probably 
no drug more extensively employed, and from which 
greater benefit has been eictived in alp forms eof 
wasting diseases. We are justified in tonclutling 
that it has been omitted not fi®m any want of faith 
in its medicinal value, but from the difficulty,which ] has 
always been experienced in accurately definite it. The 
arguments against introducing it into the last edition of 
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the Rritish Pharmacopoeia were purely pharmaceutical, 
and werefin no way @nngcted with any disbelief in its 
therapeutical propertieg The extlusion of Ignatia will 
be regarded with feelings of regret by many prescribers 
who have been accustomed to coysider it of much vajue 
in the treatment of hysteria and Other affections ing- 
dental to women. It undoubtedly contains active prin- 
cipleg identical with those of nux vomica, but therapeuti- 
cally the twos drugs appear not to be interchangeable. 
Thuja, again, although comparatively 4ittfe known, has 
many enthudfastic supporters. The evidence in*favour 
of these drugs, it is true, is purely clinical, and rests on 
no firm pharmacological basis. 

The list of articles added to the Pharmacopeeia, some 
eighgy-eight in number, is of importahce as indicating 
the measure of popularity which certain drugs have 
obtained in the United States., The selection will meet 


with the approval of the great majority of therapeutists: 


i this country. We note with pleafure that the bromide 


lactate and iodide of strontium have receiveé official 


recognition. These salts, thanks to the researches of 
Paraf-Javajl, can now be obtained in a state of abso- 
lute purity. The bromide especially is extensively 
employed, and has, to a great extent, superseded the 
othér bromides in the treatment of epilersy and other 
convulsive disorders. It rarely produces a rash on the 


.skin, or any of the other symptoms included under the 


term “bromism.’? The lactate is said to be useful in 
Bright’s disease and .chronic albuminuria, whilst the 
iodide is of much value in the treatment of tertiary 
syphilis. Strophanthus, the pharmacological action of 
which was ṣọ exhaustively worked out by Prof. T. R. 


_Fraser, of, Edinburgh, very properly receives admission, 


its value as a substitute for digitalis ensuring its ready 
acceptance. Convallaria, another member of the digitalis 
group,eis not so generally used, and of late years has lost 
rather than gained popularity. Its admission may per- 
haps excite some surprise ; but if there is a difference: of 
opinion respecting the value of any particular drug,-it is 
as well to err on the side of liberality. Rosorcin is an- 
which has hardly maintained its early 
reputasion. but it is still extensively employed in 
Germany, and its admission may fairly be considered 
justifiable. -Lanoline, cocaine, menthol, naphthol, and 
salol have passed into the category of domestic remedies, 
and are so largely used that they could not be overlooked. 
Nitrite of sodium, the introduction of which some years 
ago excited much controversy, has slowly but surely 
established itself in public favour, and has now an 
assured position as a therapeutical agent. We find, 


‘with some surprise, that pepsin, the manufacture of 


whicÊ has been carried to an amazing pitch of perfection 
by American chemists, is now for the first time admitted 
into their Pharmacopoeia. The method of estimating “ts 


‘activity differs materiallyfrom that recommended in the 


British Pharmacopeeia, the standard being considerably 
higher, so that many of our commewcial pepsins would 
hardly pags muster in America. ,ancreatin, now so 
largely ertployed for predigesting milk and other foods, 
takes its place beside pepsin. The ever-popular anti- 
febrin is igtroduced under the name of acetanilidum, but 
welookėů vaift for antipyrine, sulphonal, saccharin and 
many other remedies of undoubted value. The explana- 
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tion of the absegce of some recently i@ttoduced remedies. 


mayebe found in the statement contained in the preface 
that “ in accordancegwith the posfive instructions of the 
convention those of the new syn etic remedies: which 
cannotebe produced otherwise than under patented:pro- 
cesses, or*which are protected by proprietary rights, are 
not admitted “into the Pharmacopoeia.” Pure terebene 
and terpin hydrate, whichclearly åo not come under the * 
ban, are admitted without question. It is clear that the 
framers of an official publication, such as anationa] 
Pharmacopeeia, exercise a wise discretion in refusing : 
admit drugs the exact composition of which is urfkno 
whilst their mode of manufacture is “practically a 
secret. 

In conclusion, we must offer our sincere congratula- 
tions to the committee and those who have assisted in the 
work on the admirable manner in which their gigantic . 
task has been aecomplished. 

@ 
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TWO BOOBS ON FORESTRY. 


No. 2. Tree Pruning. A Treatise on Pruntng Forest 
and Ornamental Trees. By A. des% Cars. Translated 
from the seventh French edition by @. 5. Sargent, 
Professor of Arboriculture in Harvard University, 
U.S.A. (London: Rider, 1893.) 

No. 3. Practical Forestry. By Angus D. Webster, 
Wood Manager to the Duke of Bedford. (London: 
Rider.) 

M ESSRS. RIDER AND SON are publishing® series. 

of technical handbooks, the first of which’ dealt. 
with the-economical transmission of power, and Nos. 

2 and 3 have just been issued. Des Cars treatise on 

pruning is in many ways an excellent little book, which 

has been thoroughly well translated by Prof. Sargent, 
and it contains sixty plates admirably illustrating the 
text. 

The book is wrétten in a most persuasive style, and no 
landowner with trees in his hedgerows, or some parcelg of 
woodland, will read it without being tempted to set to 
work straightway and prune his trees. Des Cars some- ,, 
what ambitiously considers pruning as “a means of 
growing the greatest number of full-grown trees on a 


è| civen area, and making them attain their greatest value 


in the shortest time without injury tọ the underwood 
beneath them.” l ` 

The first fifty-six pages of the book deal with the oak, 
the species usually grown in Britain and in the north of 
France as standards over coppice ; and from an ingidental 
remark, it may also be considered applicable to the elm 
and ash, though no distinction is made regarding syca- 
more or ther trees which do not recover heaoily: from 
pruning. ° 

Only three pages are given to soft-woods, poplars and 
coniferss and for firs and spruces Des Cars very wisely 
advises that pruning should be restricted to dead and 
dying branches, to be cut off close to the trunk, so as to. 
prevent the knots which interfere with their growth, and 
eventually produce holes in boards and planks. His. 
advice regarding pine$ is not quite so sound, for though 
it is quite true that when grown isolated ghey deyelop 
large branches, yet no one wanting pine timber would 


<= 
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dream of growing the trees far apart. Pruging off the 
lar$e branches of is@lated pines,*which Des Cars says 
can be safely reduced to half or one-third of their length, 
provided foliage branches are left above the section to 
draw up the sap, wjll notimprove the timber of these 
trees ; nor certainly, gs Des Cars says, render them fit for 
masts and spars, which can®ow@ly be obtained from the 
densely-planted and slowly-grown pine-forests of Northern 
Europe. ` 

e: To returw to the treatment proposed for oak trees: 
Des Cars will ngt persuade forestersethat large living 
branches can be pruned off without danger to the future 
quality of the timber, however carefully the operation 
may be performed. št is safer to restrict pruning, in 
the case of oak, to dead or dying branches, or to branches 
still too young to contain any heart-wood, and which 
therefore heal up speedily. Broillard) one of the best 
of French foresters, who has recently written an excellent 
book! on forest management in France, praises the 
hedgerow oaks of England e$pecially because they are 
left with*their natural crowns intact. If oaks are to be 
trained, it shouldbe done whilst they are young. Having 
premised the danger of too great enthusiasm for pruning 
on the part of inexperienced persons, there can be no 
doubt that it may sometimes be necessary to prune large 
branches of neglected roadside avenue trees, which, 
however, should have been done whilst they were still 
only formed of sap-wood ; and in such cases, and in all 
casemof pruning small branches, Des Cars is an ex- 
cellent guide, and thoroughly explains how the pruning 
should be effected, his main ideas being to prune close 
to the stem, and in merely shortening branches to leave 
a sap-lifter above the wound, to maintain life in the 
shortened branch, Findlly, all wounds should be dressed 
with coal-tar. For carrying out the work, De Courval’s 
strong heavy pruning hatchet is recommended, and the 
use of the saw deprecated, as requirigg much practice to 
qse skilfully; but it is better only to employ skilful 
woodmen to prune treesgand then the saw is generally 
the better instrument to use. 

“Webster's Practical Forestry ” is another useful little 
book, giving the experience of a practical man who has 
devoted his lifetime to the every-day duties of a®forester, 
It is not, however, by any means an exhaustive treatise, 
and, curiously enough, not a word is said about pruning ; 
but the author wisely advises that wherever trees are 
grown for their economic value, they should be kept 
close with an unbroken leaf-canopy, so that the lower 
branches may be killed outright for fully one-half the 
length of the stems. 

Nothing is said about coppice or cgppice with 
standards, whigh are the commonest modes of growing 
woods in England. 

The efficacy of drainage on forest growth is too much 
insisted on, while the opinion of French foresters on 
moisture in the soil may be summarised as follows from 
Broillard’s book, already quoted :— 

Dry land% will only produce timber under dense growth 
of shady trees, which keeps the soil somewhat moist in 
summer. ° 

Soils. which in summer never dry below 6-8 inches 


1 “Le traitement des bois en France,” par Ch. Broillard, ancien pro- 
fesseur a l’école forestière. (Paris: Berger Levrault et Cie, 1894. ) 
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allow most forest species to thrive. Moist Sils, which 
when pressed in thehand alweys leave some trace ‘of 

moisture, are the most fertile, and suit,the pedunculate f 
ogk, the ash, and the elm. ö 


e Wet soils, usitally saturated with water, provided the Í 


latter is in movement, and therefore aërated, as alongthe 
banks of watercourses, suit alders, willows, and peplars. 
Marshes are usually unproductive, båt they afford 
moisture to neighbouring lands, and fine trees are found 
along’ their borders. Thus drainage is ‘only required 
where there is not enough fall of the ground for the water 
to move about, and, provided the water does not stagnate 
the roots of forest trees are the best drainers of a soil. 
Webster gives some useful notes on’ trees adapted for 
various soils and for town planting, and ranks the 
maiden-hair tree (Gzzkgo biloba) and Azlanthus glandu- 
losa next to the plane as trees flourishing in spite of 
the smoke of largë cities. He also gives an excellent 
list of trees adapted to grow exposed to sea-breezes, 
of which Pzaus Laricto is the best among conifers, and 
Norway maple and sycamore among broad-leaved trees. 
The larch, it appears, when grown on gravel generally 
becomes rotten at the core, and Webster’s advice to 
study the relationship of trees and soils is greatly needed in 
England, where it is frequently the practice to plant alter- 
nate lines of spruce, Scotch pine, larch, and beech without 


any regard to the different demands they make on the soil, 


His complaint of preferential railway rates to foreign 
growers, which have rendered osier-beds unremunera- 
tive, points to a great obstacle to forestry in the United 
Kingdom. An Irish land-agent recently said that i¢ was 
impossible to send wood from the interior tosthe ports at 
a profit; and if our railways cannot provide cheap goods 
Carriage, it is time that canal extension ona large scale 
were proposed for the transport of oar heavy* country 


produce, and that existing canals were withdrawe from ® 


the control of the railway companies. 
x ə W. R. FISHER. 


RECENT RESEARCHES ON SACCHARO- 
MYCETES. 
Micro-Organisms and Fermentation. By Alfred Jör- 
gensen (Copenhagen). Translated from the third 


edition in German by A. K, Miller and E. A. Lenn- e 
(London: F. W., 


holm, and revised by the author. 
Lyon, 1893.) 
Tae development of bacteriology is closely linked 
together with the advances made in our knowledge 
of fermentation, which was first placed on a truly 
scientific basis through the far-reaching investigations of. 
Louis Pasteur in his “Etudes sur la bière.” He propounded 
the doctrine that every fermentation and putrefaction is 
caused by micro-organisms. * This is an accepted theory 
now, if by fermentation we understand alcoholic fermen- 
tation. For thewe are other processes of fermentation 
which are producgd by unorganised substgnces, whose 


chemical nature is as yet {ndefinable, such* as péyalin, ° 


The part played by micro-organisms as 
inmysigry. At’ one, 


pepsin, trypsin. 
ferments in disease is still shroude 


time it was thought that they produce 2 specific lesion bye 


means of basic bodies allied to the vegetable alkalqds, 
but differing from them in, chémic&l composition and a 
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reactions, to which tlfe name “ ptomaines ” was given, 
and which were carefully®investigated by Brieger. When 

eHankin discovered an albumose amongst the metabolic 
e products of anthrax bacilli, the ptorhajnes were regarded 


© ‘ ` e > 
whth suspicion, and toxalbumins in the form of albumoses,® 


peptones, globulins, separated from artificial cultures of 
pathogenic bacteria, and pronounced to be the true toxins. 
The fact that*in snake venom and some vegetable 
poisons, such as abrin and ricin, simifar toxalbumins 
were obtained, lent still further interest to the whole 
question, and our path seemed perfectly clear. Duclaux, 
of Paris, at all times raised objections of great weight 
against this conception of toxalbumins,and the recent 
works*f Buchner, Sidney Martin, and others tend to show 
that the toxins of most pathogenic micro-organisms are 
ferment-like bodies, not reactingeas ordinary albumoses, 


' peptones, globulins, or albumins when the germs are 


grown in non-albuminous substances. è 

Dr. Jörgensen’s work discusses the phenomena of 
alcoholic fermentation only and especially as applied to 
the brewing@f beer, and does not give a general account 
of fermentation in all its aspects, physiological or patho- 
logicaj, as we had hoped from the title of the book. The 
Danish savant is, however, hardly responsible for the 
slight disappointment which we experienced on finding 
that the scope of the book, which numbers over 250 
ages. is limited to alcoholic fermentation, for the German 
word “ Gahrung” is generally used to signify this special 
kind of fermentation. Though this book appeals in the 
first instance to scientific brewers, and none the less to 
practital ones,eit contains much of special interest to the 
biologist, bacteriologist, and chemist.. The greatest 
merit is the collection and summary of Hansen’s 
work on yeasts, and we must be grateful to the 
transiatots for ehaving given us the results of 


“the patient and laborious investigations made at the 


Carlsberg Laboratory ifan English rendering. Hansen 
cleared the hopeless confusion existing. regarding the 
saccharomycetes by finding methods for obtaining pure 
cultures and separating and distinguishing various allied 
forms wlfich, though hitherto included under the same 
name, were mere impurities. He rendered a great service 
to botany and biology by giving an accurate description 
of the sporulation of these organisms, their various 
forms of spores, and theér germination, facts which 


ee “enabled him to differentiate between various groups of 


is 
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saccharomycetes. Amongst the latter only organisms 
are found capable of rapidly and vigorously fermenting 
maltose, and the yeasts for breweries and distilleries must 
thereforg be sought among them, and a suitable species 


must always be selected for each particular kind of beer. . 


Hansen studied also and discovered groups of wild 
yeasts which produce diseases in beer, such as bitter 
taste and turbidity, and he showed that these unwelcome 
guests are capable of doing harmgonly when introduced 
into the wort at the corimencement of férmentation. He 
has also pointed out ways ang means wo avoid and pre- 
vent disease*in beer. Dr. Jörgensen carefully describes 
the various species agd Parieties of saccharomycetes and 
éoruleé, and point of special interest is the tendency of 
many amors them tœ form mycelia or, pro-mycelia, a 
ten@ency which by Klein and others has also been ob- 


®served in schiz@emycetes, such as diphtheria, tubercle, and 
e e 


Lad e 


anthrax bac#li. For industrial purppses absolutely pure 
and carefully selected “yeast te should be used for 
brewing. This is already done by many breweries on 
the continent and in America.. In England, however, 
we are slow in gpplying scientific rgsearch to industrial 
pursuits, and though a number of breweries already use 
Hansen’s system, it caneh@rdly be said that it has re- 
ceived the attention it deserves, and chance, tradition, 
and blind empiricism still govern too much the manufac- 


ture of beer in England. As Prof. P. Frankland gays: , 


“Scientific accuracy and the certainty, of success a 
only be introduced into the industry of brewing with a 
due appreciation of these brilliant researches.” 

Dr. Jorgensen has treated his sabject in a thoroughly 
scientific and withal clear and concise manner, which 
suffers but little, if at all, from the translation. To brewers 
and those interested in the mycotic chemistry of brewing, 
the book will be welcome, and to those who are not able to 
read the works of Hansen in the language in which they 
have ben written, it will Se invaluable. We hope that 
this work will assist in banishing empiricism fifom the 
English systems of beer fermentation, The general 
application of Hansen’s method is merely asquestion of 
time. A. A. KANTHACK. 





OUR BOOK SHELF. 


A Year amongst the Persians. Impressions as to the 
Life, Character, and Thought of the People of Persia, 
received during twelve months residence in that country 
in the years 1887-8. By Edward G. Browne, M.A., M.B., 
Lecturer in Persian to the University of Cambridge 
(London: A and C. Black, 1893.) 


Mr. BROWNE'S studies lie in the*realms of metaphysics 
and linguistics, subjects which appeal readily to the 
cultured Persians of the cities. Hence he has obtained 
more insight into the intellectual sidg of Persian life than 
falls to the lot of most foreigners visiting the Shah’s 
dominions. His sympathies are wide, and his tact cong 
siderable, for he succeeded in winning the confidence of 
the persecuted Babis and down-trodden Guebres of 
Shiraz and Yezd without incurring the enmity of the 
official classes. The story of these people and their be- 
liefs is admirably told, but from its nature it lies outside 
fhe scope of critical consideration in this journal. 
Amongst the Guebres or Zoroastrians of Yezd Mr. 
Browne recognised the most perfect representatives of 
the ancient Persian race, the physical type being kept 
pure by the unceasingepersecution to which the sect has 
been subjected since the commencement of Moham- 
medan supremacy. These people are in constant gom- 
munication with their kinsmen the well-to-do Parsis of 
Bombay, who occasionally revisit the country of their 
origin. The glimpses of the habits and customs of 
Persian life and thought are singularly vivid, and although 
the author rather avoids mere topograplfical detail, his 
brief. sketches of the cities in which he sojourned are 
powerfullyedrawn and strikingly accurate. The great 
want of the country appears to be irrigation, which is 
carried on at present very partially and in a wasteful 
manner. Near Kashan a stream was found carefully 
dammed at intervals to cause the water to owerflow the 
bank and trickle into the channel below heavily charged 


with mud, the reason assigned being that muddy water ` 


evaporates less rapidly than clear. 5 
While the book is generally free from error, we note a 

slip, hardly to be expected of a Cambfidge graduate, on 

p. 463, where he speaks of a hole a yard square, when the 
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obvious meaning is a yar® cube, {This obscures the 
point of a very goog story in which mathgmatic&l and 
le@al reasoning ard shown to differ in their results. 
‘There are some curious stories of magic which would 
have repaid fuller investigation. . 


Ld 
Nature Pictures fox Liite People. BYW. Mawer, and 
others. (London: The Sunday School Association. 


SOME parts of this book ar€ very good ; others impress 
us much less favourably. In order to test whether the 
little people for whom the book is intended were interested 
in its contents, we gave it to a few average boys to read, 
* and “found that their verdict was the same as that ex- 
pæssed above. «The authors frequently assume that their 
young readers are familiar with things not commonly 
seen, and with expressions not usually found in children’s 
reading-books. Forenstance, one section of the book Is 
headed ‘Awrdépv€ and begins with the sentence, “ Rara 
avis in terris indeed!” This is very well ih its way, but 
is out of place in a book of this character. Also, the 
numerous small witticisms and puns do not add to the 
interest or value of the descriptions. “ You will wonder,” 
we find in an account of whales “notwithstanding all 
you have read, how the big “whale in the picture was 
drawn eut of the sea and placed upon that rock. Ihave 
an opinion of my own upon the subject, and will confide 
it to you: the aist drew him up there.” The following 
specimen is®also unattractive, if not misleading. “ When 
collecting those tiny shells which you find ready per- 
forated for threading into necklaces, do you wonder why 
they are so perforated? If so, let me tell you. The 
little creature which lives in the shell is the favourite food 
of those bigger ones which have been introduced to you 
as Roaring Buckies—namely, whelks, as well as purples : 
and@o get out the sweet morsel—oh! so sweet—with 
their tongues (or what you may call their tongues) they 
file out the little round hole, and then—oh!” There is 
much brilliant writing of this character, the style being 
after that in Kingsley’s “ Water Babies,” and a very long 
way after. In our gpinion, however, the best parts 
are those #of containing composition of the kind 
quoted. Several excellent illustrations, and two or three 
simply-worded and interesting sections, are the book’s 
only redeeming featiyes. ? 
* 


e 
LETTERS TO THE EDITOR. 


{Zhe Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of rejected 
manuscripts intended for this or any other part of NATURE? 
No notice is {aken of anonymous communications. } 


The Foundations of Dynamics, 


DYNAMICAL investigations are ofte? made to depend upon 
the following three propositions, viz., ‘he principle of linear 
momentum, the principle of angular momentum, and the prin- 
ciple of energy. un treatises which are concerned with ordinary 
mechanical systems, sich as rigid bodies, elastic solids and 
frictionless Auids, the word energy is generally employed in the 
restricted sense of mechanical energy, and is confined to two 
particular species, viz. kinetic energy arising from such motions 
of the system as can be controlled by ordinary mechanical 
agencies, and potential energy arising from the configuration 
of the system or from its position in space. All ot@er forms of 
energy, such as molecular kinetic energy arising from the pro- 
duction of heat by friction, and chemical potential energy 
contained in fue], explosive compounds, &c., are excluded from 
consideratio®. In systems of this kind the sum of the kinetic 
and potential energies is an invariable quantity, and this pro- 
position may be termed the ørinmpie of the conservation of 
mechanical energy. 

it is important to recollect that the principle of momentum 
is a proposition of @widet character than the principle of the 
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conservation of mechanical energy, for the former proposition 

is true when the system possesses visgosity or int&rnal friction . 
which gives rise to a capversion & mechanical energy intoħeat, A 
From this fact it follows that the pfinciples of momentum and ., 
energy cannot be regarded as axiomatic, but depend upon 
gertain propositions of a more fundamental character, which 


ought to be capable Sf explaining why it is that the principle of» 


momentum is true in the case of viscous systems, whilst the 
principle of the conservation of mechanical energy does nothold © 
good. e © ¢ 

In order to examine this question we shal) start with New- 
ton’s three Laws of Motion, which will be regarded as funda- 
mental axioms, and shall first inquire how fay they will carry 
us; and we shall find that when we consider the motion of 
asses of matter of finite size, Newton’s Laws are not sufficient 
to enable us to determine the motion unless the matter is in the y 
ideal state of a frictionless or perfect fluid. In all other cases 
an additional hyppthesis is necessary. 

To clear the ground, it may be well to point out that the 
parallelogram of forces is a direct consequence of Newton’s 
second law, and that the parallelogram of couples is a conse- 
quence of the parallelogram of forces ; whence all the, pro- 
positions relating to the composition of forces and couples, in- b 
cluding the one whicf enables any system of forces and couples 
to be ®ompounded into a wrench, are deductions from the 
second law. 

There are two methods of investigating the motion of a mass 
of matter of finite size. In the first place, we mag suppose the 
matter to consist of very small discrete masses under the influ- 
ence of molecular forces, together with bodily forces, such as 
gravity and the like; inthe second place, we may regagd the 
mass as a continuous one which may be subdivided into small 
differential elements of volume. We shall consider the subject 
from the first point of view. 

Let #2, wz. be the masses of any two elements (x3, 34, 21), 
(£a Jar 2), their co-ordinates referred to fixed axes; let Ris 
be the molecular force of wy on i, Ro, of mt, On mq; also let 
F, be the bodily force acting on #4. 

By Newton’s second law, the forces R,., Fy may be resolved 
into components fio, Sis Ayo, and X,, Yy, Z, parallel to the 
axes ; also by the same Jaw, the equations af motion ef the 
elements are ‘ 


mx =X tfetfist. +. 
Mača = Xa + fa + fog t... } . EEE S 
as ° : z = ; d « Ld ry P 
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Tt follows from Newton’s third law thag the molecular force 
of wt. on z} is equal in magnitude and opposite in direction to 
that of #7, on a; whence fio = — fy, &e. Accordingly, if we 
add the system of equations (1) it follows that allsthe molecular 
forces disappear, and we obtain ° 

(3) 


SMLS AX) o a EW a eS ee 


Equation (3) is the analytical expression for the principle of 
linear momentum, and from the above investigation it follows 
that this principle is a direct gonsequence of the second and e 
third laws. 

Since the equations of motion of a perfect fluid can be deduced” ee 
from the above principle, it follows that the whole theory of 
the hydrodynamics of frictionless fluids depends solely on New- 
ton’s second and third laws. 

We must next consider the principle of angular momentum. 
From (1) and (2) we obtain e 
Smax ~ yX) = SY — YX) + Sor + Fare -fai Jats a) 
By the third law the last four terms may be written , 


Aiara = V1) — Silt ~ Hp 6 ee es 
which represents one of fhe components of the couple due to 
the mutual action of wz, and mo, ï . 

Now Newton’s thjrd law states that the action of #21 O@ ma 
is equal and opposite to that Of wg on wz; buteit malees no ® 
assertion to the effect that the mutual] action consists of a force 
acting along the line joining them. An gssumption of this kind 
would limit the generality of the law, and wouta be ong of a, 
somewhat doubtful character, for in yiscouS systégas there are e 
grounds for thinkihg that this mutual action may consist in part 

- @ 
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of a’ fdece perpendictlag to the line joining two elements. If 
in ang parti€ular case thamutgal force between two elements 
di# act along the line joining,them, all the expressions of the form 


*4(5) would vanish; but the point to which I particularly wish to 


ecall attention to ® that he principle of angular momentum 
cannot be deduced from Newton's laws, dul a further hy pothesy 
ts Mecessary. ° 


. e 
We have not yet considered Newton’s first law, and if we 


discard the hypothesis that the mutual action between two 
elements consists of 4 force acting along the line joining them, 
the next step is to inquire whether the first law will assist us. 
We have already pointed out that all the molecular forces ? may 
be compoundedeinto a wrench. Now Newton’s first law agserts, 
in effect, that when the mass is at rest or is moving uniformly 
in a straight line, this wrench is zero; but the first law is limites 
to these two cases, and asserts nothing with regard to what 
happens when the mass possesses acceleration, and it 1s easy to 
see that when the mass is in either of the stetes contemplated 
by Nefvton’s first law, the molecular forces are not the same as 
when it is in other states. For example, the molecular forces 
exerted across any section of a pendulum rod, which is oscil- 
lating, are not the same as when the rod is held at rest in any 
of the positions which it assumes during itg motion. Newton's 
first law does not therefore help us. We have, however, proved 
by Newton’s second and third laws that the force constifuent of 
the wrench due to molecular forces is zero; and if we assume 
that the couple constituent is also zero, the sum of all such 
terms as (5} Will vanish, and (4) becomes 


Sax — yx) = B(x¥Y — 7X)... . (6) 


whicheis the analytical expression for the principle of angular 
momentum. ‘ 

The latter principle may therefore be deduced from Newton’s 
laws with the aid of one or other of the following additional 
hypotheses, viz. :=— l 

@ (a) Ghe molecular action between two elements consists of a force 

acting along the line joining them, Or, 

(b) The resultant couple due to molecular action ts zero, whether 
the mass of matter be at rest or tn motion, 

We must lastly consider the principle of energy. 

Assuming that the bodily forces have a potential, we easily 
deduce from {1) and (2)— 


+ 
d ee E daN ; 
h garna a a od ia T. (fie + Ais +.) 
+e + Singh I te + (Sar + hog +) ten e (7) 
whence if T denote the kinetic energy, and F denote the right- 
hand side of (7) the equation becomes 


dT aN 
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The function F is an unknown quantity which it is impossible 
to determine Without making some special hypothesis respecting 
the consfftution of matter or the law of molecular force. We 
shall presently show that F is zero when the matter is rigid. In 
the case of a viscous liquid it can be shown by means of the 
general equations (which depend upon the principles of linear 
and angular momenta, combined with a certain hypothesis con- 
cerning molecular action) thet F is the dissipation function ; 


e whilst, in the case of an elastic solid it can similarly be shown 


that — F represents the time variation of the potential energy 
due to strain. That F is zero when the matter consists, of a 
rigid body can be proved as follows :—Let wy w, wg be its 
component angular velocities about the axes ; then 


è dy = Ay — (Pa ~ Plog + (23 — z1)wg 
and the terms in F depending on the mutual action of m, and 
m, become 


o (Fie + Jati ~ Jalta H1)@3 + Sor(Ze — Zw. 
+ similar terms in g and 4. 
This may be written— ce 


o 
3 (Ae tjat = w/a ~ V) — ga Sip Ss 
° e > 

» 1 It seems hardly necessary to suppose that the mutual action between 
two elements consists of a coz /@e as well as a force: for even in the case of 
magnetized matter, we may regard each element as the limit of a pair of 
positive and ne@ative ones which are rigidly conne€ied together, and we 
may deduce thé theorem that the mutual action between two magnetic 
elements consfts of a couplesby considering the forces between each pair of 
sinple elements. 
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By the third law @io + for 
sidiaryehypotheses (æ) or (4) 
wzi fore — 1) ~, salf 

vanish ; whence F = o, and (8) becomes 
r 7 T + V = const., 


which is the analytical form of the prindple of the conservation: 
of mechanical energy. A. B. Basser. 


=,0, and also &} either of the sub- 
alf the expressions of the form 
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The Artificial Formation of the Diamond. 


WITH your kind permissign I wish to make a few observa- 
tion on Prof. Joly’s interesting letter in your issue of March 22. 
in which he concludes from a consideration of the*curve tepre- @ 
senting the expansiom of diamond by heat that ‘‘the diamon is. 
a form of carbon which has been subjected to high pressure 
when crystallising,” and in which he remarks that these theo- 
retical considerations gave rise to experiments which he only laid 
aside finally upon hearing of M. Mof&san’s success. He also- 
says: “f M. M@issan has shown that the added condition of high 
pressure has rendered a method previously unsuccessful zow for’ 
the first time succossful,”’ (The italics are mine.) Prof. Joly 
here makes a claim for M. Moissan which I must say, in justice 
to that gentleman, he has never made for himself. 

If Prof. Joly will kindly turn to my paper on the “ Artificial 
Formation of the Diamond?’ in the Proceedings of the Royal 
Society, No. 204, 1880, he will find that pressure ig zoć an 
“ added condition,” and that M. Moissan has zog ‘‘ rendered a 
method hitherto unsuccessful for the first time successful.” 

Further, he will find that his theoretical deductions were 
practically demonstrated by me fourteen years ago, and I then 
described experiments showing that carbon, set free by metals. 
under great pressure, was denser and harder the higher the pres- 
sure, and my experiments culminated in the preparation of 
minute quantities of carbon identical in hardness, density, and 
action on polarised light with natural diamond. 

M. Moissan has done no more, but he has devised a process 
of great ingenuity which does not entail the danger and expense 
of mine, and which can be repeated with much greater chance 
of success. 

If Prof. Joly will turn to my paper, he will find that, like 
Moissan, I obtained my diamond in conjunction with a fused 
mass containing iron, and fused under extreme pressure. Again, 
in the Proceedings of the Royal Soaiety, of June 14, 1888, he 
will find that the Hon, C. A. Parsons there describes experi- 
ments which produced true diamond (thoroughly corroborated 
sigce the publication of his paper), and he proved conclusively 
that pressure is absolutely essential ; aad as his method is one 
which lends itself to the treatment of carbon in quantity at the 
necessary temperature and at any pressure, it is of much greate 
practical importancesthan Moissarf’s method. 

I have the highest admiration of Moissan’s work, not only 
with his electric furnace, but in the several fields in which he 
has distinguished himself; and as he has courteously admitted 
that I was the first to define the conditions and actually prepare 


eartificial diamond, I feel constrained to point out that both 


Parsons and I had fully enunciated the conditions which Prof. 
Joly attributes to Moissan. æ 

I quite agree with Prof. Joly’s concluding paragraph, and 
my researches led me about a year ago to the construction of. 
an apparatus capable df producing pressures up to forty tons 
on the square inch, in which I have good hopes of being able 
to melt carbon in quantity and produce diamond by fusion 
instead of solution. 

Carbon, at ordinary pressures, passes directly from the solid 
to the gaseous state, and only under enormous pressure can it 
be made to pass through the liquid state. i 

It would be premature for me to say more et present, but I 
hope you will kindly allow me to put these facts on record, as 
they seem to have been forgotten even by those who are work- 
ing in the Meld. J. B. HANNAY., 

Cove Castle, Loch Long, N.B., March 26. 
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I was in hopes that the limited claim for psiority which 
I made for M. Moissan would have secured me from controversy 
as tothe claims of previous workers. Although well acquainted 
with the paper to which Mr. Hannay refers m&, I had never 
derived from it the idea that Mr. Hannay attributed his restlts 
to the crystallisation of carbon out ofa maal, 
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While I regret, hang incorrectlp inferred Mr. Hannay’s 
claims, readers of the paper to which he refers will, I think, 
perceive that the error was not without some Justification. 
Trinity College, Dublin. J. Jory. 





. : e 
The New Comet, 
THE comet discovered here on*M&rch 26 was re-observed on 
the 27th, 28th, 29th, 3oth, 31st, and April Ist, and, and 3rd, 
and its places on four nights were determined as follows :— 


1994 o G.M.T. R.A. Decl. 

° c h. m, - ™ S. a 
w» March 26, .@ 930 «... 9 54 37 +32 13 
27 10 30 ... 9 58 32 +31 38 

30 9 50 , IO Q I2 .. +30 I 

3I 1115 . IO 12 48 +29 27 


The motion is becoming slower, whence it may be inferred that 
the perihelion passage occurred some time ago. 

The comet is small and faint, with a stellgr nucleus of about 
r2th magnitude and a short fan-shaped tail. It was discovered 
with a 10 inch reflector and comet eyepiece magnifying® thirty 
times. To my eye the comet is now decidedly more obvious 
than it was when first seen, but thjs may either be due to more 
favourable atmosphere, or to the fact that greater familiarity with 
an objecfis apt to render it plainer. 


Bristol, April 4. Š W, F. DENNING. 





® 
Sun-spot Phenomena and Thunderstorms. 


A SMALL portion of that most interesting field of research 
again dealt with in NATURE (vol. xlix. p. 503), perhaps 
requires to be trodden with caution. Of course alla priori 
reasoning as to probabilities of a connection between solar 
physics and the occurrence of thunderstorms may be laid aside, 
and. i, does not seem that writers on the subject have fallen into 
that kind of anti-scientific error, At the same time, we readily 
admit that a connection between solar activity and thunderstorm 
phenomena exists. But having devoted a little time to the 
consideration of the question, I may be permitted to make a 
remark. In the first place, so far as our observations at present 
extend, it is quite impossiple to find a distinct relation of time 
between prevalence of thunderstorms over our planet and solar 
periodicities. In the second place, thunderstorms have been 
classified, and much require further classification (to which, by 
the way, I am just about to contribute a few results of stud§), 
Artificial or conventional classification would by no means be 
ap object of pursuit to Dr. Veeder. Natural classification does 
not seem to bring us now at all near to the connection which 
we might anticipate. In fact, it seems to me that in reference 
to the thunderstorms mentioned in NATURE for March 29, 
1894, natural classification leads us away from the connection. 

April 2. W. CLEMENT LEY. 
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A Lecture Experiment. 


THE following experiment, to illustrate the anomalous con- 
traction and expansion of water due to decrease of temperature, 
I have found to be very striking :—- « 

A large test tube is fitted with a cork, through which a glass 
tube passes just far enough to allow a rubber tube to be 
attached. The rubber tube slfould be long enough to reach 
to the bottom of the test tube. Close the lower end of the 
rubber tube, and fill it and the glass tube with mercury up to a 
little above the top of the cork. Fill the test tulve with water, 
insert the rubber,tube, and cork and press the latter firmly in 
place, taking care that no air-bubbles are imprisoned between 
it and the water. The pressure of the cork against the surface 
of the water will cause the mercury to rise in the glass tube. 
Place the apparatus thus prepared into a freezing mixture of 
ice and salt. The mercury wilk fall slowly in the tube until the 
water has attained its maximum density, remain stationary for 
a moment, then rise on the further cooling of the water, and at 
the instant of freezing will make a rapid movement upward. 

Armour Institute, Chicago, U.S.A, J. C. FOYE. 

e 
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Centipedes and their Young. 

THE members of the Trinidad Field Naturalists’ Club will 

be glad if any of your correspondents can throw additional 
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light upon the followigg facts ôn the history of centip&dgs, 
which have recently come under théir notice ;— 

On September 17, 1892, Mr. Charles Lipert, of this town, 
sgnt to Mr. R. R. Mole a centipede (Scolopendra prasina) 
evhich enclosed ia a®circle formed of the fore part of its body 
a circular mass of young centipedes about the size of a haff- 
penny, and about quarter of an inch thick, The young enes 
were quite white. The old centipede was very viciouss The 
centipede and the young ones were exhibited ata conversazione 
of the Victoria Ingtitute the same evening. The old centipede 
did not alter her position at all, and on the ajst was packed 
up for transmission to the Gardens of the Zoological Society, 
london, Dr. Sclater wrote, on October 27, to Mr. Mole 
stating that the centipede was dead on arrival, and only one 
young one could be foundin the box. Mr. Libert informs me 
that he has once gr twice found young centipedes clinging to 
various parts of the body of an adult. Mr. T, D. A. Coekerell 
(late of Jamaica), of whom inquiries were made, said this 
habit was new to him. 

Ata meeting of the Trinidad Field Naturalists’ Club on 
July 7, 1893, the President (Mr. Caracciolo) exhibited a 
sketch of acentipede carrying its young between the legs of the 
anterio® twelve segments of its body. He stated that he 
received the centipede, from which the sketch was made, from 
Mr. Guiseppi on June 20. The creature protected her young 
in this manner until June 25, when she alteredd@er position, 
and lay flat over them. On June 30 she left them, ‘‘ but kept 
an eye on them.” When undisturbed the young centipedes 
formed a heap, in which they remained for four days. @They 
then gradually began wandering away from the heap, one by one, 
in search of food. There were about 140 young ones altogether, 

At the meeting of the Club on February 2, 1894, Mr.. Potter 
said he had been told by Mr. S. W. Knaggs that he had 
recently found a centipede coiled up spirally on itsel 
attempting to uncoil it a number of pellets of small size fell 
from its under-surface. These bore the appearance of eggs. 
He subsequently found others clasped by the numerous legs 
against the creature’s under-surface. The pellets, or eggs, were 
situated all along the under-surface of the body, and dr&pped 
from it on its being uncoiled. 


a” 


One 


e 
Several text-books and works ðn natural history have been. 


consulted with the view of finding out more about this interest- 
ing habit, but without success ; and in most books it is stated 
that centipedes lay their eggs under dead l@aves, or Ma dark 
corner, and manifest no further concern about them. e 
F. W. URIcH, 
Port of Spain, Trinidad, B. W. I., March 6. 


PROF. IRA REMSEN ON CHEMICAL 
LABORATORIES. 


OX January 1 the Kent Chemical Laboratory was 
dedicated with appropriate exercises, The beau- 
tiful building was thrown open to inspection, and many 
passed through its rooms expressing admiration. Its 


plans were explained and a general account was given * 


of the uses to which it is to be put. Honour, “as is 
most justly dye,” was paid to the generous donor, whose 
name from this day forth will be intimately associated 
with progress in chemistry in this country. The exer- 
cises of yesterday have led by an easy step to tho#e of to- 
day, and a chemist is called upon to give the Convoca- 
¢ion address. What theme more natural to him, or more 
appropriate, than “The Chemical Laboratory ?,’ It is 
to this theme that I ask your attention. My purpose 
is to treat the chemicglelaboratory, not from the ma- 
terial point of vaew, but in its broader aspects, as far 
as I may find this possible. I shall attempt to answer 
briefly three questions, andehese are:~ =. ` eè 

(1) When and how did chemical laboratories come to 
be established in universities ? e 

(2) What part have chemical laboratories played in 
the advancement of knowledge ? wo Ta 


r Address delivered by Prof. Ira Remsen on January 2, 1894, in cowmec- 


tion with the opening of the Kent Chemical LabSratory of the University š 


of Chicago, U.S.A, : 
e e ® 
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(3) What are the legitigate uses of the chemical labora- 


*4 tory of a university at the present time in this country? 


The first lab@ratory ever erected for the teaching of 


e chemistry—indeed, the &rst laboratoyy for teaching anty 


branch—was that of the University of Giessen, Germanys 


@ which owed its existence to the enthusiasm of Liebig. 


The story is an interesting one, and especially instructive 
on an occasiog such as this. Liebig was born in the year 
1803. According to his own account, heghagl a hard time 
of it in the schools. He says: “ My position at school 
was very deplorable; I had no ear-memory, and retained 
nothing or very little of what is learned through thes 
sense. I found myself in the most uncomfortable posi- 
tion in which a boy could possibly be; languages and 
everything that is acquired by their mtans, that gains 
praise and honour in the school, were out of my reach; 
and when the venerable rector of the gymnasium, on one 
occasion of his examination of my class, came to me and 
made a most cutting remonstrance with me for my want 
of diligence—how I was the plague ofmy teacher and the 
sorrow of my parents, and what did I think was®to be- 
come of me—and I answered him that I would be a 
chemist, the whole school and the good old man himself 
broke into @n uncontrollable fit of laughter, for no one at 
that time had any idea that chemistry was a thing that 
could be studied.” 

ThYs was truly an unpropitious beginning, yet this butt 
of his school was soon contributing more to the develop- 
ment of chemistry than any one ever had before or than 
any one ever has since. Filled with the determination 


ot study chemical things and phenomena, he left the 
o 


school where he had been such a failure, and entered an 
apothecary shop, but at the end of ten months the pro- 
prietor was so tired of him that he sent him back to his 
father. As Liebig said, he wanted to be a chemist, not 
a driggist. Me must have been about fifteen years of 
age when, in spite of his inadequate preparation in lan- 
guages, he was received as a student in the University 
of Bonn, and from here a little later he went to Erlangen. 
But he appears not to have been much better satisfied 


e at the university than he was in the apothecary shop. 


He speaks almost with contempt of the teachers under 
whom he studied. “ft was then a very wretched time 
for chemistry in Germany,” he says. “At most of the 
universities there was no special chair of chemistry; it 
was generally handed over to the Professor of Medicine, 
who taught ft, as much as he knew of it—and that was 
little enough—along with the branches of toxicology, 
pharmacology, materia medica, practical medicine, and 
pharmacy.” Referring to the equipment of the univer- 
sities for the teaching of chemistry, he says :. “ I remem- 


e ber, ata much later period, Prof. Wurzer, who had the 


chair of chemistry at Marburg, showing me a wooden 


ee ° table-drawer, which had the property of producing quick- 


silver every three months. He possessed an appasatus 
which mainly consisted of a long clay pipe-stem, with 
which he converted oxygen into nitrogen by making the 
porous pipe-stem red-hot in charcoal, and passing oxygen 
throug@it. Chemical laboratories, in which instruction 
in chemical analysis was imparted, existed nowhere at 
thattime, What passed by that name were more like 
kitchens. fitted with all sorts of furnaces and utensils 
for the carrying out of metallurgical or pharmaceutical 
processes. No one really undarsjood how to teach it.” 
After a comparatively short sojown in Erlangen, 
Liebig returned home fully persuaded that he could not 


e attaip his egids in Germany.e Some of the young men of 


that time had gone to Stockholm to study chemistry, 
attracted thither by fhefame of the great Berzelius. But 


e Liebig decided in favour of Paris. He ws then seventeen 


and a halfears*old, and, as we have seen, he could not 
haye been well prepared in chemistry, yét in a short time 
after his arrival, he made such an impression on Alex- 


* ander von Hutnboldt that he was admitted to the labora- 
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tory of one Of the mostgbrilliant Hep ists of the day, Gay- 
Lussac. He had previously begur? an* investigation on 
certain fulminating compounds to which his attention was 
first directed in a curlous way at his home in Darmstadt. 

Let me again use his own words; “In the market at 
Darmstadt I watched how a peripatetic dealer in odds 
and ends made fulminating silver for his pea-crackers. 
I observed the red vapours which were formed when he 
dissolved his silver, and that he added to it nitric acid, 
and then a liquid which sm lt of brandy, and with which he 


cleaned dirty collars for the people.” Gay-Lussac gladly ẹ 


joined him in the jnvestigation, and he gratefully refers to 
this opportunity. He acknowledges that tlfe foundaéfon 
of all his later work was laid in Gay-Lussac’s laboratory. 

And now to the main point. When Liebig was in his 
twenty-first year he received an appointment to a pro- 
fessorship ofechemistry at Giessen through the influence 
of von Humboldt. His opportunity had come. He de- 
termined to have% laboratory for teaching. The great 
advamtages he had reaped from his contact with Gay- 
Lussac showed him clearly that if students were to study 
chemistry at all it must bain a well-equipped laboratory 
in contact with a teacher. And so the first laboratory 
was built, and became one of the great forces of tHe world. 
Soon students flocked to the little univergity from all parts 
of the civilised world, and the most flourishing and power- 
ful school of chemistry that has ever existed was rapidly 
developed, One of the most brilliant pupils of this school, 
the Jate Prof. Hofmann, of Berlin, in speaking of its in- 
fluence, says: “The. foundation of this school forms an 
epoch in the history of chemical science. It was here 
that experimental instruction such as now prevails in our 
laboratories received its earliest form and fashion „and 
if, at the present moment, we are proud of the magnifi- 
cent temples raised to chemical science in all our schools 
and universities, let it never be forgotten that they all owe 
their origin to the prototype set up by Liebig.”, The 
foundation of this school marked an epoch not only in 
the history of chemical science*but in the history of 
science. The great success of this laboratory led natu- 
rally to.the building of others, and in a comparatively 
fe years a chemical laboratory, at least, came to be re- 
garded as essentialeto every univetsity. At first these 
were of necessity modest affairs. One of the earliest was 
that at Tübingen, in regard to evhich a curious fact may 
be mentioned. It appears that the ground available for 
Liebig’s laboratory in Giessen was not altogether well 
adapted to its purpose, and in consequence, one of the 
larger working-rooms received light from only one side. 

eWhen fhe laboratory of Tübingen was built later, 

that at Giessen.was copied in every detail even to the 
dark room, notwithstanding the fact that*there were no 
buildings in the immediate neighbourhood, and light in 
abundance was available. 

As time passed, the era of the palatial laboratory was 
introduced. Probably we shall be very near the truth 
if we fix the responsibilit’ of this era upon Bonn. 
Hofmann was called to Bonn from England, whither he 
had gone under the most flattering conditions, and, before 
accepting fhe new call, he had, no doubt, received 
promises with reference to a laboratory.e At all events, 
a building was erected, much finer than anything in the 
way of a laboratory that had ever appeared. As is 
customary in Germany, the professor’s dwelling-rooms 
were in the building, and so beautiful were all the arrange- 
ments, that when the King of Prussia passed through at 
the time of the formal opening, he is said go have re- 
marked, “I should like to live here myself.” Soon after 
this Hofmann built theelaboratory at Berlin, and again 
magnificence was the order of the day. “Statues and 
carvings, and tiles and frescoes, took thei? place °in 
the laboratory, and since then if Ge®many and France 
and Austria and Switzerland immense sums have 
been „expended in the erection not only of chemical 
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pee he physical, andgphysiological and petPographical, | mitted in the name of alcgemy—as much folly “s 
and anatomical, *and® pharmacological, and geological | committed to-day in the name of chemistry, and of 
laboratories. While of late years there has perhaps | medicine, and of other lines of work@-it is clear that ° 


been a reaction, and a tendency to somewhat simpler 

buildings than those that af one time were the fashion, 

it is still true that thé laboratories are semi-palatial, and 
a strict economist might figc ground for complaint, 
claiming. that results as good nffght have been obtained 
at smaller cost. It would hardly be profitable to discuss 
this point here. In this country we cannot be said in 
general to have been extravagant in building laboratories ; 

*certafnly not, if we keep the European standard in mind. 
Mast of the larger laboratories in this country are modest 
in their fittings, and the strictest economist could hardly 
find fault. 

If we had the powe to estimate the value of the work 
that has been done for the world by the sciegtific labora- 
tories, it is certain that the money spent for them, how- 
ever great the sum may be, would ap®ear to us ridicu- 
lously small. The scientific method, as it is called, has 
been spreadamong men, and has changed the whole aspect 
of things. The influence of the laboratory is felt in every 
branch of knowledge. The methods of investigation have 
changeds and everywhere the scientific method has been 
adopted. Who can tell what an enormous influence this 
has already had pon the thoughts and actions of men, 
and what stål greater influence is to be exerted? The 
laboratory has impressed upon the world the truth that in 
order to Jearn about anything it will not suffice to stand 
aloof and speculate, and that it is necessary to come into 
as close contact with that thing as possible. When the 
old philosopher wished to solve a problem, his method 
was to sit down and think about it. He relied upon the 
work@mgs of his brain to frame a theory, and beautiful 
theories were undoubtedly framed, and many of these, 
probably all of those which had reference to natural 
phenomena, were far in advance of facts known, and often 
directly opposed to facts discovered later. Minds were not 
hampered by facts, and theories grew apace. The age 
was one of mental operations, A beautiful thought was 
evidently regarded as something much superior to know- 
ledge. We have not learned to think less of beautiftl 
thoughts or of mentaleprocesses, but we have learned to 
think more of facts, and to Jet our beautiful thoughts be 
gwided by them. š 

And how did this come about? ft is curious that 
the scientific method of work, which is altogether the 
simplest, should be the last to be adopted by the world 
as it is by individuals. It would be impossible to 
determine all the causes that have led to this* result, 
but one of the immediate causes is undoubtedly to 
be found in tee fact that, at an early period in the 
history of the world, those who worked with their 
hands came to be looked upon as inferior to those who 
worked with their heads alone. This operated power- 
fully to keep those who were best fitted to advance 
knowledge, from adopting the simplest method, viz. that 
of studying things. One who engaged in experiment did 
it surreptitiously, or lost caste. 

Probably the most powerful force that first Jed men 
to experiment systematically was the conception of the 
philosopher’s stone, and out of the labours of the 
alchemists sprang experimental science. Strange as it 
may seem, it was the love of gold that led to theMevelop- 
ment of scientific methods of investigation. In some way, 
probably through superficial observations, men came 
early to think it possible that the ordinary or base 
metals coul@® be transformed into gold, and with this 
idea came the desire to experiment on the subject, 
and the experiments on this subject have been kept 
up antil the present century. So that in one sense, 
certainly, it is not,true, that “the love of money is 
the root of all evil.” While much folly was com- 
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the true alchemistewas as ardeft a worker as the world 
thas perhaps ever seen; he was engaged in experiment- 
ing. He was teaching the world that the way to a œr- 
rect knowledge of nature lies not in philosophyealone 
but through coming in contact with the things of nature, 
and becoming personally acquainted with them. Para- 
celsug speaks of the alchemists of his timeythus: “They 
are not given to idleness, nor go in a proud habit, or 
pbush or velvet garments, often showing their rings upon 
their fingers, or wearing swords with silver hilts by their 
sides, or fine and gay gloves upon their hands, but dili- 
gently follow thtir labours, sweating whole days, and 
nights ‘by their furnaces. They do not spend their time 
abroad for recreation, but take delight in their laboratory. 
They wear leather garments with a pouch, and an apron 
wherewith they wipe their hands. They put their 
fingers among coal§, and into clay, not into gold rings. 
They @e sooty and black like smiths and colliers, and 
do not pride themselves upon clean and beautiful 
faces.” i 

This is certainly the picture of a hard Worker, and 
as such we must look upon the alchemist. The work 
done by the alchemists was chemical work. It was 
allied very closely to the work done by chemists now- 
a-days. They hoped to find the philosopher’s stone 
among chemical substances, and the transformation 
they hoped for was to be accomplished by a chemical 
method. They consequently devoted themselves to 
careful study of all known chemical substanc€s, and 
in further studying the action of these substances 
upon one another they came into possession of new facts. 
There can be no doubt that we owe.to the alchemists. 
not only the foundation of chemistry, but tHe foundation 
of experimental science. In oyr superior way we smile 
at their futile labours to discover the philosopher’s stone, 
but the tremendous results reached by them must not be 
lost sight of. The theory of the philosapher’s stone was 
shown to be a false theory ; but what of that? Probably 
many of the theories now held are false, but they are none 
the less valuable. An idea is of vafue if it leads to active 


work. Working hypotheses are the steppigg-stones of: 


intellectual progress. The philosopher’s stone was more 
than a stepping-stone—it was a magnificent bridge. 
“Any idea,” says Liebig, “which stimulates men to 
work, excites the perceptive faculty, and brings perse- 
verance, ig a gain for science, for it is work that leads to 
discoveries. The most lively imagination, the most 
profound wisdom, is not capable of suggesting a 
thought which could have acfed more powerfully and 
lastingly upon the mind and powers of. man than 
did the idea of the philosopher’s stone. Without this 
idea ghemistry could not exist to-day in its present 
perfection.” , 

Let us now turn from the past to the present, and 
inquire, What is the province of a chemical labora- 
tory in a university in this country? The first Chem- 
ical laboratories had for their sole object the training of 
chemists, and consequently, the methods adopted in 
them were adapted to this end,alone. Afterwards, and 
indeed only quite recently, the importance of laboratory 
training in chemistry for, those looking forward to the 
study of medicinegcame to be recognised; and, still 
later, the idea that such training might be made a 
valuable part of a” general @ducation appeared. eAt 
present, then, a chemical laboratory is called upon to 
furnish opportunities (1) for the general student who does 
not expect to be@ome either a technical ch€gnist ora 
teacher of chemistry; (2) for the mgdical student ; (3) 
for him who expects to devote himself to the practice of 
chemistry, either in a chemical factory dt in an analytical 
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laboratory ; and (4) for hjm who is ¢0 devote his life to | at first’ is gfod scientjfic training, gnd that a course in 
© * * + * «as « . . > . . 
\teaching and investigation. In addition to furnishing | general chemistry is well suited to¥this purpose. Te 
these opportunitiès, it should also be a place in which | most recently established medical schools require train- 
einvestigation is constant]? carried of by the teachers and | ing in chemistry as one of the conditions of matricula- 
advanced students. tion, and it is distinctly understood that it is chemistry, 
® As regards the teaching of chemistry to general | and not medica? chemistry nor phy$iological chemistry, 
@ students much might be said, but it will be possible | that is wanted. > 
to touch upon enly a few points on this occasion. Most | ` The relation of the sci@nce of chemistry to the chem- 
of the teaching is of this kind, and,the subject is | ical industries is suggested by the next division of the 
under active giscussion, There can be no quegtion | subject. Here a most instructive object lesson was 
that much of the work done in schools and colleges is | afforded during the past summer by a visit to the 
highly unsatisfactory, many of the courses which are | chemical exhibits jn Jackson Park, where for the “time 
called scientific are most unscientific, and the student is | being the products of the earth were eoncentrated. lf 
often more harmed than benefited by his work. If} you had had an intelligent chemical guide he would 
a cougse in a science, whatever that seience may be, | have pointed out many an interesting product from 
* does not tend in some degree to develop a scientific | England, France, Russia, Italy,.and this country, but 
habit of mind in the student, it is not serving its legiti- | his enthusiasm would have been reserved for the ex- 
mate purpose. If the experience of twenty-one years in | hibit of the German chemical industries. He would have 
teaching in college and university in this country is | pointed outa grem variety of beautiful and valuable pro- 
worth anything, your speaker, who hfs during that time | ductswand you would, I am sure, have carried away with 
had to deal with many students from all parts @f the | you the conviction that the Germans excel the world in 
country, is justified in asserting that the minds of stu- | this line of work. The reason is not hard to find. Ithas 
dents who enter college are very far from being scientific, | often been discussed, but f would not be right to let this 
and the sanfe can be said of most of those fresh from the | opportunity pass without again calling attentien to it. 
‘colleges. By a scientific mind is meant one that tends to | Those who are familiar with the subject do not hesitate 
-deal with questions objectively, to judge things on their | to acknowledge that the reason why thé® chemical indus- 
merits, and that does not tend to prejudge every question | tries have reached such a flourishing condifion in Ger- 
by the aid of ideas formed independently of the things | many is that the pure science has been so assiduously 
themselves. Perhaps an anecdote, though trivial, will | cultivated. The value of pure science in the industries has 
make this clearer. In a book used by my classes fora num- | long been recognised there, much more clearly than in any 
eber akyears, there was one error that served as a simple | other country, and the scientific method has become es- 
test of fie condition of the students’ minds. Inthe direc- | tablished in the factories much to their advantage. Men 
tions for performing a certain experiment, the statement | deeply versed in pure chemistry, whose minds have been 
was made that a blue solution would result at one stage. | clarified by training in the university laboratorie® ‘are 
As a matter of fact, the solution referred to was always a | eagerly sought for in the factories. So thoroughly econ- 
bright green.” Each student being required to write out | vinced are the Germans of the value of pure science for 
an accurate description gf what he had seen, each one | the industries that in the polytechnic schools, the plan of 
_ in turn for a series of years described the green solution | instruction in chemistry is essentially the same as'in the 
as blue, disregarding the evidence of his senses, and | universities, and some of the best purely scientific work is 
accepting the eyidence of the printed word as more | done in the laboratories of these polytechnic schools.. We, 
e reliable. Occasionally one would appear whose con- | in this country, have yet to learn the importance of this 
science was troubled by the discrepancy, and who would | relation between science and industry, though undoubt- 
boldly assert that tHe book must be wrong, but the | edly some progress has been madeein this line. We still 
mumber of these ¢xceptions was insignificant. Surely | endeavour to make iron and steel chemists, and soap 
this tendency to disregard the evidence of the senses | chemists, and sugar chemists, and turn out hosts of rav 
is one that in the great majority of cases can be | products that are hot worth their salt. Training along 
overcome. “It would be better if it did not exist at | such narrow lines is a positive injury to the students. 
all, and it probably would not exist if our educa- | They are the victims of false pretences Let the training 
tional methods were what they should be. We need | be as broad as possible and as thorough as possible, and 
teachers properly trained for carrying on scientific | the student will at least not be crippled when he ought 
‘courses in our schools and colleges, and one of the | to be strengthened, 
* most important branches, of work in a university is Finally, a few words in regard to what is commonly 
ee ¢ the training. of such teachers. Many of the courses in | and properly spoken of as the highest work of the uni- 
the schools and colleges are at present too ambitious. | versity laboratory—the training of teachers and investi- 
The attempt is made in them to do in a small way just | gators. Here, agairf, we find that Germany leads the 
‘what is done in a large way in the most advanced | world, and to her we must look for guidance; and, as 
‘courses in universities. Instead of being what they | is well known, to her we have looked for guidance for 
should be, school courses and college courses, they are | many years past. Just as Liebig betook himself to 
reducéd university courses. Young men who have had | Paris, and Wöhler to Stockholm, so in turn Americans 
the advantages of advanced courses feel so plainly the | have betaleen themselves to Germany to work with the 
benefits they have received, that they naturally wish | great masters. This movement began soon after the 
~ ‘their qwn students in turn, whatever their ages may be, | establishment of the Giessen laboratory, and many an 
to get the same benefits. But time will not permit | American obtained his inspiration in that laboratory. 
° further discussion of this topig, and the main object | There ar living to-day a number of American chemists `’ 
» in referring to it ateall is to make it clear that the | who sat at Liebig’s feet; a still larger number look 
university laboratory has a great field of work in | back with pride to the time spent in the Göttingen 
e -congiectiog with the improwement of methods of teaching | laboratory, where Wé6hler’s was for many years the 
‘chemistry. master mind. Bunsen and Hofmann attracted large 
The teaching of ghefhistry to medical students suggests | numbers in their best days; and now Bayer in Munich, 
e a number ef thoughts, but they are rather of a special | Ostwald in Leipsic, Victor Meyer in Hgidelberg, and 
e -characterpand this branch of our subject may be passed | Fischer in Berlin, appear to exert the strongest influgnce 
oyer with the remark that there is pfactical agreement | upon American students. Most of the chemists holding 
è -zstothis point, thet what the medical student most needs | prominent places in this country have had more or less 
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prolonged trainiĥg in German universities, and it is not 
to be wondered at, therefore, that German methods have 
feund their way intdlour laboratosies. Indeed, there are 
some who appear to hold that, unless a method has a 
German tag on it, it is not worth considering, These 
hold, also, that the goal to strive foris the dewlopment of 
a laboratory like thebest in Germany. » 

For: many years,Americans have been returning to 
this country after having enjeyed the best opportunities 
afforded abroid. Each annual crop have at least one 
thought in common, and that, is, that chemistry in this 
country is ina deplorable condition, and that their labours 
are needed to bring about a reform. These young re- 
formers are, of course, quite out of joint with the country, 
arf often r€nder themselves incapable of bringing about 
the results they desire, by refusing to recognise what is 
good and endeavouring to build upon that. The true 
and efficient reformer is a believer in continuity. Pro- 
gress has always been by easy stages. The history of 
chemistry in this country shows that there has been a 
slow and steady advancement, and there is much pro- 
mise in the present. F 

We owe to Germany very largely the investigating 
tendency which is showing itself more and more every 
year, and while even now the amount of original work 
done, a§ compared with that done abroad, is small, it is 
quite natural thag it should be so. 

A large gart of the experimental work in Germany 
is done by advanced students and young chemists 
who are waiting for positions. It is by the aid of the 
former class especially that the professors work out 
their problems. Now, the number of advanced students 
of chemistry in this country is much smaller than in 
Germany, and the same is true even to a still greater 
degrge of young chemists waiting for positions, In- 
crease the number of these two classes here, and the 
amount of investigating work will be increased accord- 
ingly. But such increase must be determined largely 
by the, demand, and the demand for thoroughly trained 
chemists is by no means as large as in Germany. The 
most important reasoi for this has already been 
‘spoken of. The value of these thoroughly trained 
chemists in the industries has not yet been generally 
recognised. Indeed, those particular industries fh 
which the aid of sci€ntific chemists és specially needed 
do not exist to any great extent, so that there is very 
Iftle demand for such men. Most of the advanced 
students are looking forward to teaching, and the 
graduate departments in our universities must for years 
to come look to these men for re-enforcement. Plainly, 
the number of such students must be comparatively 
limited, or the supply will exceed the demand’ After 
completing their regular courses these students must 
secure occupatfon. The “bread and butter question”: 
is involved. But the number of places to be filled is 
limited, and every year young mep well fitted to take 
good places are left, at least for a time, without means of, 
support, and all their efforts ‘must go to securing 
positions ; and, further, whefi they secure their places, 
the conditions are for the most part unfavourable 
to the carrying on of higher work, and, although 
many of them struggle manfully for a time to keep 
up their enthusiasm, it gradually dies out for want 
of nourishment. 

All this is discouraging, of course, to the gdvanced 
students of chemistry, and to those who wish to study 
chemistry, and thus the number is necessarily kept 
down. It is a fair question whether the number of 
graduates npw studying chemistry is not unnaturally 
large. However this may be, it is clear that, as the 
amount of investigating work depends upon the num- 
ber of advan@ed students, the amount of this work must 
of fecessitg be comparatively small. More could be 
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done, no doubt, by teachers in celleges thrpughut the 
land, and the amount done by tlfese teachers is inoreas- 


ing year by year, bt it is digicult for them to secre s 


co-workers, and, with unaided hands, the amount of? 
chemical work that can be done by an individual is small.® 


* Some of the most ‘active worRers in Germany are, as-° 


*has been remarked, the young chemists, who are waiting 
These form a comparatively large class of © 


for positions. 
picked men--men who have a strong tendency toeinves- 
tigation, and in some way see their way c#ear to at least 
a sufficient eineome to “keep body and soul together.” 
Mosé of them have a hard struggle, thougle, on the other 
hand, some are men of means, whose ambition is not 
&estroyed by the fact that they have fortunes. These 
men, of course, are desirous of securing advancement,. 
and they know that their only chance lies in doing good 
work. It is thè tremendous competition amongethese: 
men that leads to the results for which Germany is- 
famed. 

Very well, you will say, if that is the secret, let us 
have that system here. But that is the very thing we 
cannot get. We may be able to secure a few able pro- 
fessor$ a number of bright advanced students, good 
laboratories, and supplies, but this intermediate class 
of active workers cannot be secured, save under condi- 
tions that do not exist here, and are not likely to 
exist here for many years to come. Abroad the university 
career is one of the most attractive open to men ; a pro- 
fessor is a very much respected member of the om: 
With- 
out entering into a detailed comparison between the 


university career in this country and abroad, we may 
accept the general statement that this career 


tsa®@ 
much stronger attraction upon students there tffan here. 
Then, too, the opportunities in other fields are more 


limited there, so that these two forces working together, 
lead a number of the ablest young men to choosg the 
university career, and to face the great difficulties which 
they know they will have to overcome before ‘they attain 


The first condition of that success is good work. 
There is absolutely no chance. for one who does 


success. 
done. 


not carry on investigation, nor for one who is lukewarm 
in hiswork. The school is a merciless one, but the xesults- 
probably justify the means. 


What possibility is there of introducing this system. 


in this country? Let the experimert be ¢ried. Offer 
young men of ability the privilege of teaching in a 
university and nothing else, and how many, think you, 
will avail themselves of it? 
men under most exceptional conditions should do so,. 
how long will they remain in the position? 
them it will be necessary to pay them at least enough to- 
live on, and then the very soul of the German system is. 


Or if some few excg¢ptional 


To keep- 


destroyed. In short, we have mur own problems to work 


out under conditions that we cannot control, and while 


we may be inclined to regret that we cannot have all 


that we should like to have ; while we in this generation 
at least mus necessarily be content to do with less. 


scientific work than those who have breathed the German 
atmosphere have been accustomed to, there is plgasure: 
in working out new educational problems, and there is 
satisfaction in causing the tree of knowledge to grow 
where before it languished. We have a great field to- 
cultivate. Itis fertile. Labour expended upon àt will 
yield rich harvests. So let us to work. Those who: 
have been in the chemigad field for years welcome the 
new workers, and eespecially such % body of workers as 
has been brought together in this University, May the 
great activity in chemical wd?k which has characterssed 
this University during its short life continue unabated. 
The Kent Chemical Laboratory is aleeady known of all 


the world, even *before its doors are opefig Mayeits. 
fame increase year by year. e ° 
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the ensuing meetieg of Convécation of the Univer- 
sity of Lopdon’ (on April to next), the rejection of 
the Gresham Commission scheme will be the subject of 





° the first motion. It is infended (if possikle) to propose dh 


amendment which will, in effect, be a declaration tha? 


Cofivocation generally approves of the scheme as enabling | 


the University to make extended provision for teaching, 
and for the advancement of learning, and for original re- 
search in London in accordance with, aad m furtherance 
of, the prin@iples already sanctioned by the several 
charters of the University. The following special, 
among other reasons, in general support of the Gresham 
Commission proposals, are now submitted to the 
consideration of your readers and the members of 
Conwocation interested in the welfar® of their Uni- 
versity :— 

(1) The original London University was intended to 
be both a teaching and a degredé-conferring body. 

(2) The University of the “30's” was open to collegiate 
candidates only, and was governed by a strictly profes- 
sorial body, consisting of the examiners, who forfhed the 
senate of the University. 

(3) Unger the charter of 1858 the non-collegiate 
student was admitted to the examinations, but the older 
system has never been abolished, nor has the principle 
thegeof ever been abrogated. 

(4) In the existing charter (Sec. 2) the object is 
declared to be “ zo hold forth . . . an encouragement for 
pursuing a liberal and regular course of education,” 

In Sec. 34 a long list of affiliated colleges is given, in 
the waxt section power is conferred to “alter, vary; and 
ainend sich list, and in Sec. 36 non-collegiate students 
are made admissible (except in medicine) “on such con- 
ditions” as the Senate may prescribe. 

(5) Under Sections 18-38, and following, the Senate is 
empowered to examine for, and confer degrees on such 
conditions as it may thigk fit (subject to general law and 
the charter) to confer ad cundem degrees, and grant 
certificates of proficiency. 

(6) ft is, therefore, clear that the University is still 
esseatially what it was originally—a collegiate Univer- 
sity, with the added faculty of admitting non-collegiate 
students “upon conditions.” The chief fault found with 
the collegiate system in 1858 was, in effect, that it was 
imperfectly established and insufficiently administered. 
It could have been reformed, and its maintenance was 


- guppowted by 531 graduates against 38 who advocated 


the admission of the non-collegiate, as well as of the 
collegiate, student. 

(7) It is equally clear that nothing in the existing char- 
ters prevents the University from establishing special 
examinations (if need be, which is very doubtful) for- 
collegiate and non-collegiate students respectively, 
Professorships, Boards of Studies, Faculties, and even 
(probably) an Academic Council or its equivalens, such 


‘as provided by the Gresham Commission scheme, which, 


running counter to no principle sanctioned by any 
formgr or by the present charters, mainly restores and 
extends the University, methodises and regulates its 
educational machinery, and enables it to exercise such 
direct control over teaching as any well-wisher to a@a- 
demieal education must surely desire to see it endowed 
with. 

(8) The non-collegiate studegt, in whose favour alone 
does the Gresham sheme depart frou the original prin- 
aiple of tae University, cannot but gain by having his 
stedies directed bythe wlfle teaching force of the metro- 
polis. At present only two professors actually engaged in 
teaching, represeating only one out of the numerous 
sebjects fompyised within the facultfes of Art, Science, 
Medicine, an 
+ 
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which is well repfesented)@sit upon the councils of the 
Univérsity.@ Even Convocation, ‘dyring its whole exist- 
ence, appears to have@lected only §vo professors. Such 
a divorce of testing from teaching has been long re- 
grettedy most teachers of eminence, metropolitan or 
provincial,eand by most, if not all, of the Examiners of 
the Universitye ° ‘ 

(9) Lastly, as measuring the comparative academical 
success of collegiate andn@n-collegiate courses of study, 
the figures which I giveina note are not uninstructive!:— 

If conclusions may be girawn from these figures, the 
academical success of the graduates who were largely 
non-collegiate, would appear to be one-half of that, 
of the graduates who were largely collegiate, and, 
one-fourth of that of the graduates who havé always een ` 
wholly collegiate. . i 

(10) As collegiate and non-coļjegiate candidates are 
certainly of equal intrinsic quality, it would seem that the 
difference is to be ascribed to the superiority of collegiate 
over non-collegigte courses of study. 

(11) Hence the collegiate principle, the original 
prin¢iple of the University, which it has never abrogated, 
would appear to be the principle most likely to repay 
extension—and this is eprecisely what the Gresham 
Commission scheme proposes to do—and there is nothing 
to show that its extension need in the slightest degree 
interfere with the interests of the non-gollegiate student. 
On the contrary, it would facilitate the ingrease of his 
opportunities for regular instruction of the highest 
character. 

(12) In conclusion, the assumption underlying the 
foregoing remarks is that the chief object of a University 
is the advancement of learning and research, and not 
the mere granting of degrees. which are but a means to 
an end. The eloquent appeal of Lord Reay, appended 
to the Gresham Report, should be carefully studied by 
all interested in the University questions. 

F. VICTOR DICKINS. 


WILLIAM PENGELLY. 


J HE death of William Pengelly, at the ripe age of 
eighty-two, deserves more than a passing notice, 
because he was ofie of the last survivors of a scientific 
type represented by Sedgwick, Lyell, Phillips, Murchison, 
and the other old heroes wh@laid the foundation of geo- 
logical science. He belongs to the heroic age of geology 
—to that group of men who found British Geology almost ' 
a terra incognita, and left it so completely explored that 
there ig little left for their successors but to correct mis- 
takes and fill in minute details. l 
Pengelly was born in 1812, at East Looe, in Cornwall, 
of a Quaker stock, and lived all his ‘life in the west 


® 


country. Like Prof. Dana, he took to the sea and served e» 


before the mast. . Maving, however, a decided taste for 
mathematics and geology, he gave up seafaring and 


1 During the last five years the annual number of B.A.’s (largely non 
collegiate) has sunk from 238 in 1889, to 156 in 1893, a diminution of 34 per 
cent. From 1858 to 1893, the annual number of B.A.’s has increased from 
7o to 156, of B.Sc.’s from 5 to 80 (in 1892—for some reason or other—the 
abe Per dwitdled to 65 in 1893), of M.B.’s from 20 to 89, and of M. D,’s from 
10 to 59. 

{The science candidates are mainly collegiate, ge medical candidates 
have always been wholly collegiate.] 

During the last three years, 1801—23, 


Of@639 B.A.'s, 38 took rst Class Honours, about 5 per cent. 
vf250 B.Se.’s,28 p s st ” 
Of 249 M. B.'s, 55 A n 


_ Of some 500 graduates in Honours at the B.Sc. examination (since the 
institution of the degree in 1861 to 1892), 470 were collegiate students, and 
only 30 were non-collegiate. + 

During the same period, of some ro8o B.A. Honours men, only 260 were 
wholly non-collegiate, the rgmainder, 720, were’ collegiate students. Of 
the ‘260 non-collegiates, 42 obtained a rst Class in Honours, chiefly in 
ee languages; the remaining 218 were largely placed in the 3rd 
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settled down ds®a teacher in Torquay. Here for some 
sixty years he threw himself‘into the work of highgr edu- 
<gtion, and more egpecially in the directi®n of natural 
science. In 1837,8through his energy, the Torquay 
Mechanics Institute, which had fallen on evil days, was 
reorganised and put on a satisfactory workirfg basis. 
Seven years later he founded the Torquay Natural 
History Society, antl in 1863 he exten@ed the range of 
his personal influefice by establishing the Devonshire 
Association that took root and flourished exceedingly, and 
has been of great service in the West of England. It is 
impossible to read any one wf the many volumes pub- 
lished by the Association without realising how great has 
been his influence in bringing natural knowledge within 
The museum at Torquay is also an 
enduring monument to his energy, which will continue to 
teach when his name is forgotten. 

Pengelly was, however, beyond all other things, a 
geologist, devoted to the study of Devonshire. The collec- 
tion of Devonian fossils in the Oxford Museum is spoil 
of his hammer. He collected also the materials for the 
“ Monograph on the Lignite Formation of Bovey Tyacey,” 
a joint publication with Dr. Heer, that has thrown so 
much light on the Miocene forests which clothed the 
slopes around the Lake of Bovey. During the second 
quarter of the present century, the question of the anti- 
quity of man was steadily coming to the front. In 1847 
Boucher de Pétthes published his discovery of flint 
implement%along with the extinct mammalia in the river- 
gravels of Amiens and Abbeville. Similar discoveries 
in Kent’s Hole by Mr. M‘Enery, made some time between 
1825 and 1839, had been verified by Godwin-Austen in 
1840, and the Torquay Natural History Society in 1846. 
So strong, however, were the prejudices against the 
antiquity of man, that the matter was not thought worthy 
of Srther investigation, until the year 1858, Then it was 
determined that a new cave at Brixham, near Torquay, 
should be explored by a joint committee of the Royal and 
Geological Societies, consisting, among others, of Lyell, 
Falconer, Ramsay, Prestwich, Owen, and Godwin- 
Austen, with Pengelly,as the superintendent of the work. 
The result of the exploration established beyond all doubt 
the existence of palzeolithic man in the Pleistocene age, 
and caused the whole of the scientific world to awakg to 
the fact of the vasteantiquity of the human race. From 

. a . è , a 
this time Pengelly’s energies were mainly directed 

*towards cave exploratign. In 1865 he undertook the 
superintendence of the exploration of Kent’s Hole by a 
committee of the British Association. It was at this 
time that I first became associated with him in cave- 
digging, and as'we came to know one another, I learnt 
to admire his method, and his patient and accusate work. 
Day by day, excepting when the work was stopped, He 
visited the cave and recorded on maps and plans the 
exact spot where each specimen was found, for no less 
than sixteen years. The vast collection of paleolithic 
implements’ and fossil bones, "each of which bears 
traces of his handiwork, is represented in most of 
thee museums in this country, and the annual re- 
ports, listened to with so much pleasure by crowds 
at the meetings of the British Association, are the most 
complete that have ever been published It may be 
objected that the accumulation of so much evidence of 
the existence of man in the Pleistocene age, in the south 
of England, was unnecessary. It was, however, necessary 
to sweep away the mass of prejudice, and this could best 
be done by repeating the evidence. Had this not been 


‘ done, early man would not occupy the recognised 


position which he now holds in the annals of geology. 
The rest®of Pengelly’s life was mainly given up to the 
researches in other caves in Devonshire. In estimating 
his scientific work, it- must nôt be forgotten that it was 
done in addition to the daily task of bread: winning. 
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There remains one other side of Pengelly’s many-sided 
character which deserves remark.® He was %efluent and 
genial speaker and Igcturer. "For many years he Wag a 
leading figure at the meetings & the British Association, 
and there are but few large centres where he was note 
&nown as a lecturer andnot wedcomed as a friend. Some 
of his jeux des$rit, such as, for example, his saying .in 
treating of the thorny question of man’s antiquity, “that 
you may be as naughty as you like,” will long be remem- 
bered. He has died full of years, and wjth his services 
honourably ,regognised by his private friends and by the 
scientific world. He has left behind an example of what 
one man can do in advancing knowledge by energy and 
perseverance. 
W. Boyp DAWKINS. 





THE LATE CAPTAIN CAMERON. 


APTAIN VERNEY LOVETT CAMERON, C.B, 
R.N.,died very suddenly, in his fiftieth year,on March 

26, in*consequence of being thrown from his horse while 
returning from a day’s stag-hunting. His name is 


associated with the most stirring period. of modern ~ 


inland exploration in Africa, In 1871 Mr. Í. M. Stanley 
met and relieved Livingstone at Ujiji, and on returning 
to the east coast met the Livingstone relief expedition of 
the Royal Geographical Society, the leader of which, be- 
lieving his work to be forestalled, declined to proceed, 
and broke up his caravan. Lieutenant Cameron had for 
somejtime been anxious to explore Africa,and had been 
one of the unsuccessful applicants for the commang of the 
abortive expedition. On its collapse he submfftted pro- 
posals for the exploration of the Victoria Nyanza and of 
east equatorial Africa to the Royal Geographical Society, 
and in 1872 he was-entrusted with a new Livingstone 
relief expedition, which was to proceed “from the east 
coast, while another expedition, under Lieutefiant Grandy, 
pushed its way up the Congo. 

Leaving Bagamoyo early in 1873, Lieutenant Cameron 
started on his march inland, but was gnet by tle melan- 


choly little group of Livingstone’s black servants carrying e 


the body of their master. Althoygh the main aim of the 
expedition was thus frustrated, and all the Europeans of 
the party were suffering severely» frome the climate, 
Cameron determined to push on alone, and not return 
until he had accomplished some new geographical work. 
Early in 1874 he reached Lake Tanganyika, surveyed 
its southern half, and settled the existence of an out- 
flow by the Lukuga; then turning north-eastward, he 
reached the Lualaba in the Manyema country, and 
attempted to descend the river. He could not, how- 


ever, overcome the difficulties in the way, and turning ° 


southwards again, made his way by slow stages, 
suffering greatly in health, to the west coast at Benguela. 
Here he arrived in November 1875, at the very time 
when Stanley, more fortunate, was on his march west- 
ward from Uganda to finally solve the great problem of 
the Congo. In 1877 Cameron published his book, 
“ Across Africa,” and received various marks $f public 
approval for his services, includihg his promotion to the 
rank of Commander, a C.B., the degree of D.C.L. from 
Oxford, and the gold medal of the Royal Geographical 
Society. In 1882 he visited the Gold Coast, in company 
with Sir Richard Buréom, on a commercial mission, and 


during his later*years he became more and more deeply , 


interested in varjous trading companies eagaged in the 
exploitation of Africa. 
as an authority on Central Afyjcan affairs, and took a 
prominent plage, both in this country and in France, in 
promoting new enterprises. ae one © è 
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C&ptain Cameron was respected © 
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e NOTES. 
A PAMOUS physician afta p&ysiologist has just passed away. 


e N ê e 


a. We allude to Dr. Brown: Mquard, of the Paris Academy of 


eociences, whose death occurred on Sunday night. Dr. Séquard 
2s bornat Port Louis, Mawwritius, in 1817, and was, thereforep 
* seventy-seven years of age at the time of his “death. 


Wr gegret to record the death of M. H. C. G. Pouchet, 
Professor of Comparative Anatomy at the Paris Museum of 
Natural History, at the age of sixty-one. Me became assis- 
tant-naturalist afd head of the anatomical department of the 
museum thirty years ago, and in 1870 was appointed to the 
chair he occupied up to. his death, He was the author of 
numerous works of scientific value, among which may be 
mentioned his ‘‘ Traité d’Ostéologie Comparée,” published in 
1889. 


PROF. ROBERTSON SMITH has alsq passed away at the early 
age of forty-eight. 


Tur following deaths have recently occurred abroad:~-Mr. W. 
H. Delffs, Professor of Chemistry in Heidelberg University, Dr. 
G. A. Weiss, Professor of Botany at Prague, and Dr. F. Ulrich, 
Professor of Mineralogy and Geology in Hanover Polytechnic. 


THE Royal Meteorological Society’s fourteenth exhibition o 
instruments, which will open on Tuesday next in the rooms of 
the Institution of Civil Engineers, 25 Great George-street, 
Westminster, will be devoted mostly to instruments, drawings, 
and photographs relating to the representation and measure- 
Bent oMwmguds. The exhibition promises to be a very interest- 
ing one, and will include original cloud sketches by Luke 
Howard, as well as photographs of clouds by the highest 
authorities i in various parts of the world. The exhibition will 
remain open a the zoth inst. 


THE seventh International Medical Congress was formally 
opened by the King of Italy on March 29, It is said that the 
congress imcludes mgre than six thousand members. The Pre- 


esident, Rrof. Baccelli, delivered the inaugural address in Latin, 


and dwelt on the importange of the ‘‘ great and solemn festivals 
of science.” Prof. Virchow, speaking as the President of the 
tenth Internatio@al Cofigress, held at Berlin in 1890, expressed 
the thanks of the members of the eleventh congress for the 
warmth of the welcome extended to them by the city of Rome 
and by Itafy. The British Medical Journal, to whom we are 
indebted for this information, contains a number of portraits of 
some of the officers of the congress and readers of addresses, 
among them being an excellent one of Prof. Michael Foster. 
* Members of the Congress weresinvited to a garden party in the 


uirinal Gardens on Monday, and in this and other ways 
so Y 


< 


1@ 


the King of Italy and the Italian Government have shown 
their interest in the meeting. Foreign visitors must marvel at 
the different way things are managed here, where the Royal 


Family and Government generally ignore them. 
e 


INFORMATION has been received, through Reuter’s agency, 
that the members of the International Sanitary Conference met 
on April 2, at the Ministry for Foreign Affairs in Paris, as a 
private committee, to collate the different copies of the text of the 
convention. The instrument was to h&ve been signed on Tuesday 


o by the plenipotentiaries of 411 the Powers, exc@pt the representa- 


tives of f Turkey A very completascheme has been formulated in 
order tò diminfsh to the utmost any chance of the cholera being 
conveyed to Europe by mens of the Indian pilgrimages to the 

edjaz, and also to improve the unsatisfactery conditions to 
which "pilgrimg are Exposed in the Red Sea and Arabia, both 
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on the outward and®homewarg journeys. These changes will 
involv® a complete reorganisation of the sanitary stations now 
controlled, and the creatigh of a numberff hespitals and refuges 
at Jedda, Mecca, and elsewhere. With the exception of 
Turkey, Al the countries represented at the congress, includ- 


ing Persia, afe unanimous in their decisions. 
s + 


Dr. G. S. TURPIN, of the Storey Institute, Lancaster, has. 
been appointed principal of¢h®Huddersfield Technical School. 


Pror. O. MATTIROLO hes *been appointed Extraordinary: 
Professor of Botany and Director of the Botanic Garden at the: Š 


University of Bologna, 
w 


We learn from the Journal of Botany that the first “volume 
of the Conspectus Flore Africa, by M. aoe and Dr. Schinz,. 
will shortly appear. 


ProF. Gurpo Cora, of the Royal University of Turin, is re- 
presenting the Socig@é @’ Anthropologie de Paris at the Inter- 
national Medical Congress, now being held in Rome. 


Dr. H. Kayser, who, with Prof. Runge, has carried out 
some important spectroscopic researches, has been appointed: 
Professor of Physics at Bonn University, in successién to the- 
late Prof. Hertz. ‘ 


Ir has been decided by the Veterinary Section* of the Wur- 
temberg Academy of Medicine to establish a laboratory for the- 
preparation of vaccines by Pasteur methods. The laboratory 
will bear Pasteur’s name. 


THE Rouen Académie des Sciences, Belles-lettres, et Arts,. 
offers a prize of five hundred francs to the author of thgpbest, 
work on a new method of accurately measuring high tempera- 
tures, or for the improvement of one of the methods already 
known. 


THE Liverpool Library Science and Arts Committee have 
received an anonymous offer of £ 5000 towards the cost of 
erecting central buildings for the School of Science, Technology, 
and Arts, on condition that the Corporation subscribe a like 


amount. á e 


. MR. J. JENNER WEIR, the well-known entomologist, died 
on March 23, in his seven ty-second year. He became a Fellow 
of the Entomological Society fifty years ago, and was also a. 
Fellow of the Linnean, the Zoological, and other Societies. 
His first paper was contributed to the Zoologist in 1845 ; his 
lest appedts in the April number of the Zvztomologist. As an: 
enthusiastic worker, and an acute observer, he was esteemed 
by all, and by his death natural history suffers a severe loss. 


Mr, GEORGE Pycronwr died at Torquay a few days ago.. 
He was one of the founders of the Devonshire Association for 
the Advancement of Science ang Art. ° 


Messrs, BALY AND CHORLEY have devised a high temperature 


| thermometer, fhe novelty of which consists in the replacement of 


mercury by the singular liquid alloy of potassium and sodium. 
The boiling point of this alloy lies somewhere in the neighbour- 
hood of 700°, and its solidifying point is — 8°, so that between 
these limits fhe liquid is particularly suitable for thermometric 
use. In order not to inconveniently lengthen the thermometer, 
the graduations are caused to commence at 200°, the bore for 
this purpose being widened just above the bulb. e The space- 
above the alloy is filled with pure nitrogen at such a pressure 
that when the glass begins®*to glow, and thereforg soften, the 
interior pressure shall be equal to the atmospheric, agd thus apy 
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tengency to alteration Io avoided. The agloy exerts a 
slight action upon the gMss at a red heat, causing a browning, 
but after the first heating during the preparation of the instru- 
ment the action ceases, the stained interior surface “resisting 
further action. It is only necessary to heat the bulb and a small 
portion of the stem, for the coefficient of expansion of the 
alloy increases with the tempera@urg in such a manner as to 
compensate for the error due to the portion not heated. The 
graduations are thus equidistant, and various points in them are 
¿determined by immersion of the lower portion of the instrument 


in the vapour of high boiling substances whose temperatures of 


ebu wea hav beet well ascertained. The instrament should 
be a very useful one for the determination of high boiling points. 


THE ‘ Hand-Guide to the Royal Botanic Gardens, Péráde- 
niya,” prepared by Mr. Henry Trimen, F.R.S r, 
contains some interesting information. The gardens were 
opened in 1821, six years after the final occupation of the 
Kandyan Kingdom by the English. A plan for a ‘proper 
botanical garden in Ceylon was drawn up by Sir Joseph 
Banks as far back as 1810, the sit® chosen being Slave Island, 
Colombe Mr. W. Kerr took charge of this establishment in 
1812, but he died two years later, and was succeeded by Mr. 
Alexander Mgon. It was during Moon’s rule that the gardens 
were moved to the present site at Péradeniya. Moon was a 
diligent student of the flora of Ceylon, and published a valuable 
work upon it, but after his death, in 1825, a succession of more 
or less unqualified persons were placed in charge. With the 
appointment in 1844, however, of Mr. George Gardner, the 
gardens started on the active, independent, and useful existence 
whic they have since maintained., Mr, Gardner died in 1849, 
and’was succeeded by Dr. Thwaites, who kept Péradeniya in a 
high state of efficiency for more than thirty years, and died at 
Kandy, in 1882, having never left the island since his arrival. 
The present director has held his position since 1880. 

e 

A. PAMPHLET has been published by the observatory of Villa 
Colon, near Montevideo, containing the results of rainfall 
observations for the ten years 1883-1892, computed by fhe 
Rev. L. Morandi. The mean annual fall is 35°3 inches; the 
Maximum and minimum vglues for each month show that 
they varied from 11°7 inches in January *1889 to o'o inch in 
August 1886, whereas the normal values for these months 
are 3°4 inches and 3°5 inches respectively. The greatest fall in 
one day was 3°15 inches, on January 26, 1889, while on the 6th 
of the same month rg inch fell in 2} hours. The Rumber of 
days on which rgin fell in the year varied from 68 to 109. The 
greatest number of consecutive rainy days was 9, and of dry 
days 38 ; the greater quantity falls in the early morning. Other 
tables show the relation between the rainfall, atmospheric 
pressure, and wind, 

e 

AN extremely brilliant aurora borealis was observed on March 
30. The Hon. Rollo Russell saw the display from Haslemere. 
In a letter to us, he says :—‘* A bluish-white illumination, like late 
twilight, was fir$t noticed in the north-west, and this continued 
with little variation for about fifteen minutes, namely, from 10.15 
to 10,30 p.m. <A red streamer then shot up towards the zenith, 
and was for about half a minute rather well-defined, but after- 
wards gradually became, fainter and broader. <A considerable 
amount of pale white light remained in the north-west at 10.40, 
When the phenomenon was at its brightest, the stars in its 
direction ceased to be visible.” The following particulars, re- 
ceived from Mr. C. E. Stromeyer, of Glasgow, are of interest :-— 
“*Luminofts (white) rays were seen to converge from all parts 
of the horizon towafds a €ommon centre, which, as nearly as I 
could gauge, shifted its position as follows:—At 10.30 p.m., 
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appointed president, in succession to Mr. T. SoutRwell. 


“are set out in dethil, and Dr. Kelly concludes :““ Since there 


. #” e 
rrh. 30m, N. 50°; at I p.m., goh.e N. 40°; afe11.30 pm. . 
the centre was not wel® defined, apd few rays showed them- ° 
selves.” Mr, Stromeyer remarks that at first the centre was g® 
ogcupied by luminous glouds of an irregulfr streaky nature, @ 
evhich sometimes teo® the form of spirals. Occasionally waves e 
of light were also seen passing rapidly along the rays coward 
the centre. Mr. Preece, writing to the Times, says the autora ° 
was accompanied, as usual, by very strong earth current? on all 
telegraph lines At 10°20, a peculiar noise was heard upon a 
telephone inserted upon a long Irish wire atẹ} Llanfairpwll in 
Anglesey, and at 2 a.m. on Saturday, March 31, ‘‘twangs” 
Were heard, as if a stretched wire had been struck. 


WE are informed that the fund established by Mrs. Elizabeth 
Thompson, of Stamford, Connecticut, ‘‘for the advangement 
and prosecution of scientific research in its broadest sense,” now 
amounts to $26,000. As accumulated income will be available 
in June next, the trustees desire to receive applications for appro- 
priations in aid of scitntific work. This endowment is not for 
the beffefit of any one department of science, but it is the inten- 
tion of the trustees to give the preference to those investigations 
which cannot otherwise be provided for, which have for their : 
object the advancement of human knowledge or the benefit of 
mankind in general, rather than to researches directed to the 
solution of questions of merely local importance. Appligations 
for assistance from this fund, in order to receive consideration, 
must be accompanied by full information, especially in regard to 
the following points: (1) Precise amount required; (2) exact 
nature of the investigation proposed ; (3) conditions under which 
the research is to be prosecuted; (4) manner imeffich the 
appropriation asked for is to be expended. All applications 
should reach the Secretary of the Board of Trustees, Dr. C. S. 

Minot, Harvard Medical School, Boston, Mass, U.S.A. „before 

June 1. The following grants have been made, in addi- Pe 
tion to those contained in the list previously noted in these 
columns (NATURE, vol. xlv. p. 91): $300 to Prof. E. Wiede- 
mann, Erlangen, for researches on luminous electric discharges ; 

$200 to Prof. S. Exner, Vienna, for experiments with carrier 
pigeons; $100 to Prof. K. Kobert, Dorpat, for résearches® œ 
on sphacelinic acid and cornutine ; S200 to Prof. A. Béchamp, 

Paris, for researches an the composition ef milk ; $200 to Prof- 

E. Drechsel, Leipzig, for researches on bases derived from 
albumens, j A 


AN ordinary general meeting of the Institution of Mechanical 
Engineers will be held on Thursday and Friday, April 19 and 
20. Prof. AJB. W. Kennedy, F.R.S., will deliver his in- 
augural address on the former date, after which papers will be , 
read and discussed. y i 


AT the twenty-fifth annual meeting of the Norfolk and 
Norwich Naturalists’ Society, held on March 27, Prof. Robert 
Collett, of Christiania, and Mr. E. T, Newton, F.R.S., were 
elected honorary members, dnd Dr. Charles Plowright was 
It 
was resolved by the meeting that the society be enrolled as a 
corresponding society of the British Association. 


THe Worthing correspondent of the Daily Chronicle says ale 


that an unfavourable reppré upon the results of the trial of M. œ 
Hermite’s system %f treating sewag® matter with electrolysed | 
sea-water (see p. 469) has been prepared bysDr. C. Kelly, 
medical officer of health of the borough and ofethe combined ® 
sanitary district of West Sussex.e The report contains the 
results of chemical and bacteriological analyses made respectively 
by Dr. Dupré and Dr. Klein. The resulte of the varios test? 


e 
is no instantaneous decomposition of €æcal matter and no 
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steriljsation $f sewage, I am o$ opinion that the process, so far 
as the late trials have gone, gas therefor® failed to produce the 
“%results which are claimed for it by its inventor.” This ‘is the 


“frst time M. Hermite’s system has heen eeveD tested in 
*England. , 


® Da. H. R. MILL and Mr. E. Heawood have made a careful 
bathymetrical survey of Haweswater, thus completing the 
soundings necessary for the construction of contoured maps of 
all the larger lake-basins in England. Th® gteatest depth 
found was 103 feet, rather less than one-third of the depth 
which local tradition assigned tothe lake. Haweswater present 
an interesting example of a long narrow lake which has been 
nearly separated into two sheets of water by the large delta of a 
mountgin torrent, illustrating a stage in thë history of such 
severed lakes as Buttermere and Crummock, or Derwentwater 
and Bassenthwaite, The temperature of the mass of water 
in the lake was, on March 26, 39°°7 F. with a surface 
temperature of 41°°5 in the deep, and 43e in the shallow parts 
of the lake. e 


WE have received from the Deutsche Seewarte, part vi. of 
° Deutsche uebepsecische meteorologische Beobachtungen, containing 
observations made at six places in Labrador,one at Walfisch Bay, 
one at Apia (Samoa), four on the east coast of Africa, and one 
at Chemulpo (Corea). The stations in Labrador were first 
established in 1882, and furnished a very important addition to 
the international polar observations made in that year, as they 
formed a link between the stations in Canada and West Green- 
ind. he establishment of the other stations is mostly due to 
the efforts Made by Germany to extend her colonial possessions, 
and to the praiseworthy desire of having scientific observations 
made wherever her countrymen gain a footing. The result is 
the publication qf a valuable series of observations in remote 
places, made with good instruments, and upon a uniform plan. 
The readings are made three*times daily, while the state of the 
weather, &c. is represented by international symbols. We 
think it would add tg the value of the work if each part con- 
@ tained the key to these symbols, as they are probably unknown 

to many persons into whoge hands the volumes fall. 


[a 


IN the last Report of the Meteorological Society of Scotland 
it was stated that an inquiry had been:completed into the 
diurnal variation of the barometer on Ben Nevis during the 
days of clgar weather on the one hand, and days of fog or mist 
on the other. The results gave two sets of curves essentially 
different from each'other; and as these suggested important 
applications to other meteorological inquiries, it was resolved to 

e submit the barometric observations at the Fort-William Observ- 
atory to a similar discussion.” The same days were selected 
"that were used in the discussion for the top of Ben Nevis, 
At the general meeting of the Society on March 29, ethe 
Council reported that the discussion has bean completed, 
with the highly important result that, just as happens at the top, 
the hourly diurnal curves for clear and foggy weather re- 
spectively are essentially different from each other. The result, 


o 


broadly stated, is that for clear weather, the diurnal curves are, 


strongly pronounced forms of the curves for dry continental 

climates ‘about the latitude of? Fort-William; and those for 

e foggy or misty days strongly pronougiced forms of the curves for 

wet climates on the coasés In similar latitugles. Further, the 

combination of these curves for widely, different types of 

æ weather is identical with the @irves calculated from all the 

u observations. This resolgtion of- the Fort-William diurnal 

barometric curve is n@wto the science and gs of the highest 
importance. ` e 


Mr. A. F Miner has made a spectroscopic examination of 
ethe light emitted b? the* small luminous beetle, Photinus 
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corrusc&s (Trgnsactions of the Astronomical and Physical 
Society of Toronto): Th® light Sae E to be of to 
different kinds. From the lower part of the insect’s abdomen 
aglow of*a pale greenish tint, like that of phosphorus or a 
phosphorescefit substance, was pretty constantly visible. This. 
light gave a faint*spectrum consisting of a wide green band 
situated between A 5160 and, a 5805" approximately. The 
second kind of light was emitted in flashes lasting generally 
about a quarter of a second, though sometimes the insect 
emitted several in quick succession. The source of this light is 
in the same region of the abdomen, but the lnminéus int&nsity 
is much greater than fn the former case. The flash hag a tle 
green colour, and its spectrum is perfectly continuous through 
the region it occupies, that is, from about A 5000 to about A 
6605. The specimens examined did*®not seem to give any 
emission of blue or violet light, though there might have been 
faint radiations in this region imperceptible to the eye through 
the sudden characteP of the flash, and the overpowering prepon- 
derancé of the less refrangible waves. It would be of interest 
to test the action of both kinds of luminosity upon a photo- 
graphic plate. Mr. Miller’s @bservations go to show that the 
whole energy devoted by the insects to light-produgtion is 
expended in originating those rays which powerfully affect the 
visual organs. They thus support the conclifion of Prof. S. É. 

Langley, that nature produces the most economic kind of 
light. 


1 


AT a recent meeting of the Académie des Sciences (Paris) 
M. Lippmann presented a paper by M. N. Piltchikoff, on a 
new method of studying the electric discharge. This method 
consists in joining one pole of a Voss electric machine tọ a. 
metallic point which is held over a layer of castor oil contained 
in a copper dish, connected to the other pole of {the machine. 
If the point is positively charged a large depression is formed, 
at the centre of which a secondary depression is seen-if the 
distance between the point and the oil is diminished. Ifa 
small screen is placed between the point and the oil, an eleva- 
tion is produced at the centre of the depression ; the shape of 
this elevation being the same as that of the shadow that would 
be formed if the elecfrified point wer@ luminous. The level 
inside thisshadow is the same as that of the unaffected liquid, sg 
that it appears that the screen stopg the action and produced an 
electric shadow. This curious effect is shown in a very striking 
manner by the employment of mica screens cut into various 
geometrical forms ; in every case the ‘‘ shadow ” formed on the 
depression was an exact reproduction ofthe screen. One can- 
Rot help being struck with the resemblance of the above experi- 
ment to some of those of Prof. Crookes. ‘Whe same pheno- 
mena are produced with the negative discharge. The discharge 
acts in a very powerful manner, and the phenomena show 
themselves even when a strong blast of air is caused to play 
between the point and the oil. Using different gases the aythor 
finds that at the ordinary atmospheric pressure the electric 
shadows are in all cases the same ; the only differences obtained 
were in the segondary depressions which appear when the eléctri- 
fied point is very near the surface of the oil. p With very low 
pressures, however, the shadows are not formed. The author 
has succeeded in photographing the depressions and the 
shadows, ai has obtained sharp and well-defined negatives 
with an exposure of about twenty seconds, showing that, at any 
rate for this length of time, the phenomenon does not change 
appreciably. e 


THE current number of, the /stituto d Igiene sperimentaie 
di Roma contains an exhaustive and very impoftant memoir 
‘t Sul veleno del Tetano,” by Dr, Fermi and Dr. P&rnossi. “It 
covers close upon sixty pages, and “recorfls numerous experi- 
ments on the behaviour of the toxic soluble products of tetanus 


è maculata is described in detail. 
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cugures under various nditions. Amongst these the action of 
heat was investigated, and it was ascertained that the tetanus- 
filtrate diluted with water was deprived of all pathogenic 
properties when exposed for one hour to 55°C., båt when com- 
pletely desiccated it was still foxic after baing®exposed for one 
hoar to 120°C. The action of an electric current on its patho- 
genic properties was also examined@and they were found to be 
destroyed after exposure for about two hours toa current of 
about o'5 amperes. Numerous chemical substances were also 
investigated., Amongst the gases experimented with, it was 
foung that oxygen, carbonic anhydride and hydrogen produced 
no horecatt effect even after from ten to fifteen hours’ 
contact. 


Ser 
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Messrs. Saxon anf} Co. have published a useful little 
book, entitled ‘‘Everybody’s Guide to Gardening,” by Mr. 
H. H. Warner. l å 


Dr. T HoMAS Lynn’s “ Health Resorts of Europe ” (Bristol : 
John Wright and Co.), being a guide to the mineral springs, 
climates, m ountain and sea-side stations of Europe, has reached 
a second edition. 


e 
THE Calendar of the Royal University of Ireland, for the 
year 1894, has jut been published. The papers set at the 
examinations in 1893 are published in a separate volume, 
forming asupplement to the Calendar, 


THE Botanical Exchange Club of Vienna has issued an 
extensive list of specimens of rare plants, which it is ready to 
exchange orsell. Several new species are also described. The 
list may be obtained from Herr J. Dörfler, of I. Burgring 7, 
Vienna. 


Dr. J. W. Moun, the Director of the Botanic Garden at 
Gröningen, publishes (in French) a list of forty-two species of 
Papaveraceæ grown in the Garden, three of which are probably 
hybrids. Seeds of a larg@number of the species are offered to 
other horticulturists. 


We have received the number of the Journal of the Royal 
Horticultural Society fow January. Besides extracts from the 
Proceedings of the Society and its committees, it contains reports 
off the growth of a number ef garden plants and vegetables 
at Chiswick, and papers by specialists on various subjects 
interesting to horticulturists. 


Dr. C. V. Ritey, of Washington, has sent us a paper on 


** Parasitic and Predaceous Insects in applied Entofhology,” eè 


and one entitled ‘‘ Further Notes on Yucca Insects and Yucca 
Pollination.” The pollination of Vacca Whipplei by Pronuba 
In another paper he describes 
two new species of Megastismus, a genas of Chalcididæ which 
is essentially parasitic, chiefly on gall-making Cynipide. 


Mr."A. E. Mungy has prepartd a pamphlet entitled ‘* Notes 
on Polarised Light, for Students of Mineralogy,” and published 
by Messrs. Reid, Sons, and Co., Newcastle-on-Tywe. In the 
twenty-eight pages, of which the pamphlet consists, an elemen- 
tary description is given of the optical principles utilised in the 
construction of the polariscope, and of phenomena observable 
with that instrument used as an adjunct to the micros®ope. The 
notes should be of use to elementary students of mineralogy, 
for they contain clear explanations of the various points con- 
nected with the classification of crystals according to their 
optical symmetry. 


SOME years ago. Liebig wrote to the Royal Agricultural and 
Confmercial #ociety of British Guiana: ‘‘ There cannot bea 
more beautiful and #trikirfy exemplification of the genuine 
British spirit than the disposition shown by the most distin- 
guished and best-informed men in the remotest parts of the 
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tributes some additions to his list of Hymenoptera. 
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great empire to form themselves ifo Societies, which have forg® 


their object the extension, promotion and @pplication, for the 
public good, of scienjifie principles’’ Oa March 18, the Societye 
to which these wérds were addressed attained its jubilee, and in 


view of this fact a short account of its establishment and work ® 


is given in the current number of its excellent journal, @iaehri. 
In addition to this description, the journal contSins a long paper, 
in which Mr. dard F. im Thurn details thg Incidents of one 
of hi» journeys into the far interior of Guiana, 


e WHEN the Natural History Society of Rugby School was 
founded in 1867 it was laid down that the objects for which it 
was established were (1) to work out the natural history of 
Rugby ; (2) to keep an annual register of all facts conected 
with natural history observed there ; (3) to assist in the forma- 
tion of a museum for reference; (4) to hold meetings for the 
reading and discussion of papers on scientific subjects. The 
report just issued by #he Society shows that most'of the original 
objectsavere faithfully carried out during 1893. The members of 
the botanical section have worked well, and, thanks to their exer- 
tions, have prepared a useful list of Rugby mosses. In theentomo- 
logical section, also, good work was done. The report includes 
an observation list of Rugby Lepidoptera, containing 293 species, 
of which six are new to the district, and Mr. F, D. Morioe con- 
Up to 
December of last year he had found upwards of 140 species of 
Aculeates in the Rugby neighbourhood. Other sections of the: 
Society concern themselves with zoology, archmology, geology 
photography, and meteorology. The report not os contains 
the proceedings of these sections, but also a brief statement of 
the observations made at the Rugby Observatory, and several 
papers read at the meetings. We have algo received the 
last report of the Epsom College Natural History Society. 
Such societies deserve the greatest encouragement, and the 
only matter for regret is that their work is not found interesting 
to a larger proportion of the schools to which they belong, 


instead of being left to a few enthusiasts. j 


A. DETAILED account of his invesigations concerning the 
gaseous fluorides of the simpler organic radicles is contributed 
by M. Meslans to the March number of the 4 nates de Chimie 
et de Physique. The fluorides of methyl and ethyl have already 
been fully described by M. Moissan and other workers, and the 
fluorides now described are those of the radicles propyl, iso- 
propyl, allyl, and acetyl, together with the interesting analogue 
of chloroform, fluoroform, Propyl fluoride may be obtained by 
reacting with the corresponding chloride, bromide, or iodide 
upon anhydrous fluoride of silver. The iodide is most con- 
venient as it reacts at the ordinary temperature, while propyl 
bromide requires heating to the neighbourhood of 100°, and the 
chloride to a still higher temperature. The reaction between 
propyl iodide and silver fluoride may be best carried out in 
a copper tube immersed in tepid water. The propyl iodide is 
admitted to the tube already containing the silver fluoride from 
a dropping funnel, and the gaseous product of the reaction 
Passes upwards through a leaden condensing worm, cooled by 
iced water, and subsequently thrðugh three U-tubes cofitaining 
fragments of silver fluoride, and finally through a delivery tube 
to the mercury trough ovef which the.gas is to be collected. 
The reaction does not simply result in the formation of propyl 
fluoride and silver ioflide. A third substance is producgl, a 
red solid substance which is found to be an iodo-fluoride of 
silver of the composition Ag.FI. The amoants of propyl fluoride 
and of the latter suBstance obtained correspond to fe equation 


C,H,f + 2AgF = C,H, F% Ag FI . 
d bad « s 
Propyl fluoride is a colourless gas possessing an aour similar to 
that ofthe analogows chloride. 1t barns with a brilliantly lumi- 
+ + 
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e, nous flame forming aqueous @apour, carbon dioxide, and hydro- 


fluoric acid. It liqnefies at — 3° at the ordinary pressure to a 
colourless mobile liquid whjch is without action upon glasse 


The difference of boiling point between this Mquid and propyle 
e chloxide (+ 45°) is 48°, about the same as that between ethyl 


fluoridqand chloride, and almost twice as great as that between 
the chlorides an@ bromides of the two radicles. The gas is de- 
composed by melted sodium, with sudden ean@ brilliant in- 
candescence acc#mpanied by deposition of carbon. It is saluble 
in water to the extent of one and a half times the volume of the 
latter. Isopropyl fluoride and ally] fluoride are prepared in E 
similar manner from the corresponding iodides. They are both 
gaseous substances capable of condensation te liquids by ređuc- 
tion of temperature or augmentation of pressure. A mixture of 


allyl-fluoride with four times its volume of oxygen explodes with ` 


great violence under the agency of æn electric spark, or when 


brought in contact with a flame. à 


FLUOROFORM, CHFs, has been prepared in the pureetate by 
M. Meslans only after repeated unsuccessful attempts. When 
free fluorine from the platinum delivery tube of the electrolysis 
apparatus is allowed to escape into chloroform an energetic re- 
action occurs, chlorine is liberated, and in a few moments an 
explogion is produced, with copious formation of carbon tetra- 
fluoride and fluoroform, If the fluorine is caused to enter a 
vessel containing air charged with vapour of chloroform an im- 
mediate explosion is produced. When finely-powdered silver 

efuoride and iodoform are mixed a vigorous reaction also occurs, 
usually » incandescence, and.the fluoroform produced is con- 
taminated with other gaseous products. The reaction may be 
modified, however, by adding chloroform and cooling with ice, 
and the gas may be purified from chloroform by passing through 
alcoholic potash, which is without action upon fluoroform, from 
carbonic oxide, which is usually present in small quantity, by 
means of a solution of cuprous chloride in bydrochloric acid, fol- 
lowed hy desiccation over fused potash, and finally from last 
traces of impurities*by passage over silver fluoride heated to 150°. 
The gas thus treated is pure fluoroform, a gas which liquefies at 
o° under a pressure of twénty atmospheres. It is incombustible, 
but imparts a gluish-green colour toa Bunsen flame when injected 
into it. It is insoluble in water, and possesses an odour similar 
to but feebler than that of fluoroform. The ‘action of free 
fluorine mpon-it is interesting. A flame is produced at the end 
of the platinum tube delivering fluorine, and the one atom of 
hydrogen contained in the fluoroform is extracted and converted 

‘into hydrofluoric acid without any deposition of carbon, the 
latter element being at the same time entirely converted to the 
gaseous tetra-fluoride. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey (Macacus rhesus) from 
India, presented by Mr. W. Chrystal; a Squirrel Monkey 
(Chrysothrix sciurvea) from Brazil, presented by Mrs. E. M. 
Parkin$on ; two — Bears (Ursus sp..inc.) from the Caucasus 
Mountains, presented by Mr. Arnold Pike; a Striped Hyzena 
(Hyena striata) from North-west Africa, presented by Sefi@r 
Don. D. M. Macleod; a Kinkajou (Cercoleptes caudivoloulus) 
from South America, presented by Mr. A. Murray; a Hairy 
Armadillo (Dasypus villosus) +a Confmon Teguixin (7upinambis 
teguixie) from h America, presented By Captain W. Clift ; 
‘an eAmericfn Turkey (AleMgagris gaNo-pavo) from North 
America, presented by Mr. Blayney Percival; two Pink-footed 
Geese (Anser brachyrhynchus), British, presented by Colonel 
WeH., Feikfen ; a Greek Tortoise (Zestua? graca), European, 
presented ay Mr. Geogge Hollis; a Green Tree Frog (Ayla 
awborea), European, presented by Mr. Thomas Plowman; two 
-Pittas (Zla sp. inc.) from Australia, purchased. 
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OUR ASTRONOMICAL COLUMN. 


THE RECKONING OF THE ASTRONOMICAL Day.—The 
Canadian Inftitute, in co-operation with the Astronomical and 
Physical Society@of Toronto, have for*some time had under 
consideration the subject of astronomical time reckoning, and 
last May the joint commitgee®appointed sent out a circular- 
letter for the purpose of obtaining the views of scientific men 
interested in the matter. Apswers were invited to the follow- 
ing question : 

‘* Ts it desirable, all interests considered, that onand after the 
first day of January 4901, the Astronomical Day should egery- 
where begin at mean midnight?” At the ‘brese®t ica all 
astronomers know, the astronomical day is reckoned from mean 
noon to mean noon, and is 12 hours behind the civil day. 
Hence, if the proposed change were “dopted, the only differ- 
ence between astronomical and civil times would be that the 
former would have a twenty-four hour, and the latter a twelve-" 
hour notation. ‘She astronomical day would therefore be 
identical with the universal day, reckoning from o to 24 hours, 
and cSmmencing at midnight. From the fourth annual report 
of the Toronto Physical and Astronomical Society, it appears 
that 170 answers to the quesigon had been received. Of these, 
107 were'in the affirmative, and 63 inthe negative, Twenty-one 
astronomers in the British Islands thought the change @esirable, 
and four were against it. In the Wnited States, twenty-eight 
astronomers favoured the departure from present custom, and 
ten opposed it. German astronomers are strongly against the 
suggested change, as many as thirty-one replying in the negative, 
while only seven sent affirmative answers. In fact, Germany 
was the only country which furnished a majority of negative 
answers. Most of the replies received were simply in the 
affirmative or in the negative, but many.were qualified in some 
respect. All the categorical replies were in English, and of 
the answers received from foreign countries, with notes written 
in English, five were from Germany, four from Italy, four from 
Austria, and one each from Russia, France, Norway, Holland, 
and Colombia. As Miss A. A. Gray, who compiled the 
answers, points out, this shows that the English language is 
rapidly becoming an international medium for the cominunica- 
tion of scientific information. ° 


THE HEIGHT OF AN AURORA.—Among the many interest- 
ing communications to the Astronomical and Physical Society 
d Toronto during the year 1893, and contained in the volume 
of the Transactions just received, is ofe by Mr, Arthur Harvey, 
on the widely observed aurora of July 15. During the display, 
an arch of auroral light rolled up out of the north, and passtd 
the zenith of Toronto, spanning the sky from east to west. Its 
width was fairly uniform, being from 5° to 7°. After lasting for 
several minutes, its continuity broke up in the east, it wavered at 
the zenith, and soon vanished. Fortunately, Mr. G. E. Lumsden 
saw theearch break up and vanish in the same manner. He 
was at Bala, 110 miles north of Toronto, and saw the arch pro- 
jected across the constellation Aquilla, at 4 point some five 
degrees north of the celestial equator, or 40° south of the zenith. 
At Toronto, Mr. Harvey saw the same arch at the same time 
lying across Lyra, at a point about 10° south of the zenith. 
From these observations the perpendicular height of the arch 
was found to be 166 miles, and its breadth about 15 miles. If 
the arch maintained an equaldheight above the earth, ifs ends 
were 1150 miles away, so that the magnificent sight was pre- 
sented of an auroral belt in the sky with 2300 miles between 
its two extfemities. 


An ANNULAR ECLIPSE OF THE SUN.—here will be an 
annular eclipse of the sun to-morrow, which, however, will not 
be visiblejn this country. It will be seen as a partial eclipse in 
Norway and Sweden, Eastern Europe, and Asia ; and as a 
central one along a line starting from a point in the Indian 
Ocean, crossing India a little north of Madras, passing through 
Calcutta, Upper Burmah, China, and Eastern Siberia. The 
central eclipse begins at 2.24 a.m. Greenwich®mean time, in 
longitude 53° 48’ east, latitude 6° 51’ north, and ends at 5.23 
am. in longitude 157° 38’ west, latitude 62° 48’ north. The 
greatest duration of annularity will be about 32 seconds. „ An 
eclipse of this kind ‘excites but little scienufie interest, the 
chief observations of value being*those® of the times of the 
four contacts. 
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THE SATELLITEWF NEPTUNE. 


THE planet Neptung is now in thegconstellati8n.Taurus, a 
little to the n®rth%ast of Aldebaran; so the following free 
translation of a paper on its satellite, read by M. Tisserand to 
the Société Astronomique de France in February, and reprinted 
in the March number of ZL’ Astronomie, is of int@rest at the 
present time. s s 6 
Less than a month after Galle discovered Neptune} in the 
place assigned to it by Le Verriee, Igassell suspected the exist- 
ence of a small satellite, and confirmed his suspicion in 1847. 
This body is very faint, being of the fourteenth magnitude, and 
a large telescope is required in order to see it. According to 
ge. ickerjng’s photometric observations, its size is about the same 
as that of our moon, but it is 12,000 times fugther removed from 
us, r epee ehe light we receive from it is very dim. 

It is well known that the satellite is in retrograde motion 
round Neptune, in the same way asthe satellites of Uranus, In 
this respect these two planets on the borders of the solar 
system strikingly differ from the others. Comparing Neptune 
with other planets, it would be expected that he would possess 
more than one satellite, but though many sqgutinies have been 
made with powerful telescopes, particularly that at Washington, 
no one has found a new attendant. x 

Neptune’s moon is not troubled by the motions of companion 
satellites, so it ought to present a movement of great simplicity, 
rigorously realising the geometrical movement considered by 
Kepler. eIn fact, some astronomers have proposed to use the 
satellite asa means of testing the uniformity of certain move- 
ments in the plane®iry system. The body would constitute a 
clock of marv@llous precision, and with nothing apparently to 
put it out of order. Accumulated observations have, however, 
brought to light a singular fact with regard to the satellite’s 
orbit. Five or six years ago, Mr. Marth pointed out that obser- 
vations made from 1852 to 1883 showed that the orbit was 
being slowly displaced in a certain direction, its inclination to 
the plane of Neptune’s orbit during this period of thirty-one 
years having increased by about five degrees—-an amount too 
great {8 be ascribed to errors of observation. What is more, 
the observations made by H. Struve with the great refractor at 
Pulkova, during the last ten years, confirm this variation, both 
as regards ils direction and amount. This being so, the ques- 
tion arises as to the cause of the disturbance. 

There can be no hesitatjon in attributing the change to the 
oblateness of the planet. The amount of polar compression 
has not yet been determined by direct measurement, and it will 
doubtless escape detection for some time ta come, This is be- 
cause the disc of Neptune only subtends to us the small angle cf 
about two seconds of arcyand if the oblatemess were, say, 1/100, 
the ellipticity of the disc would be beyond our perception. 

But in order to account for she changes established by obser- 
vation, it is necessary to take other matters’into consideration. 
If the plane of the orbit of the satellite coincided with the 
equator of the planet, there would be no reason why this coin- 
cidence should not be maintained indefinitely. It seems, how- 
ever, that the two planes are inclined at a certain angle and it 
can be demonstrated that in this case the orbital plane must 
be displaced wit) respect to the equatorial one, while the 
angle between the two remains constant, 

If the poles of these two planes are supposed to be projected 
upon the celestial sphere, the former, will move uniformly 
round the latter in a circle, and by the accumulation of obser- 
vations for two or three centuries, the position of this circle 
could be very accurately determmed. The centre of the circle 
would be above the north pole of ‘the planet ; so by this means 
it becomes possible to determine the direction of the polar axis 
—a datum which, as we have seen, cannot be @etermined 
directly. The facts at present at the disposal of astronomers 
are insufficient for the purpose of doing this. It appears 
probable, however, that the angle referred to is from twenty to 
twenty-five degrees, and the oblateness less than 1/1@p. Prof. 
Newcomb, without going into detailed calculations, has assigned 
the same cause to the phenomenon. 

The fifth satellite of Jupiter, discovered by Prof. Barnard 
in 1893, ought to exhibit a similar change to that undergone 
by Neptune’s attendant. It does not appear that the four 
larger Jovian satellites are able to disturb the new one in an 
appreciable mamner; in this case, moreover, the large oblate- 


iN eptune wfs looked for and found by Galle on September 23, 1845; 
the satellite was discovered by Lassell on October ro of the same year., 
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ness of Jupiter must be taken into cansitlerations Bet the 
oblateness produces another effec. It may not Modify the 
position of the orbit of the satellite 
volves in the plane of the planet’s equator, but it may cause the 
orbit to turn in its plane, and calculations sho that it ought to 
prpduce a complete turnein about fige months. If, therefore, 

is orbit is not exaetly circular, but ever so little eccentric, 9 
time must come when the satellite must appear at a greater dis- 
tance from the east than from the west limb of the planet, dnd 
this is what Prof. Barnard has actually observed. But se¥enty- 
five days after these distances must be reversed,*for the greater 
distance should ehea be from the west limb. It is to be hoped 
that fyjure observations will decide this point’ The effect 
referred to ought also to be shown by the satellite of Neptune, 
theugh it is much less pronounced than the change of the 
orbital plane ; nevertheless, its determination will not be long 
delayed. 





SCIENCE IN THE MAGAZINES. 


GCARCELY a month passes but what we have to notice 

astronomical artigles in the magazines, a fact which 
testifies to the interest taken in all that appertains to star- 
gazing. “The Century contains an article of this kind, entitled 
A Comet-Finder,” by Mr. F. W. Mack, and recounting the 
ways and work of Mr. W. R. Brooks, well known among 
astronomers'as the discoverer of numerous comets® The title 
of the article ts rather misleading, for while it refers to the man, 
it is apt to be confounded with the instrument he uses. From 
the article it appears tHat Mr. Brooks was born at Maidsfine, 
in 1844, and went to America when he was thirteen years old. 


_In 1870 he settled in Phelps, sixty miles from Syracuse, where 


he became the village photographer. Like many,other notable 
astronomers, Mr. Brooks made his own telescopes. His first 
comet was discovered in 1881 with a five-inch reflectggecon- 
structed by himself, and shortly afterwards he made“the nine- 
inch silver-on-glass Newtonian instrament, with which, up to 
1888, he discovered ten comets. Mr. Brooks then removed to 
Geneva, N. Y., to take charge of the Smith Observatory, which 
possesses a two-inch refractor. During his residénce there he 
has discovered eight comets, four of them within less than one 
year, The total number of his discoveries is now nineteen. 


. The article is illustrated by a photograph of Mr. Brooks, and 


views of some of the comets found by him. Under the title, 
‘Driven out of Tibet,” Mr. W. W Rockhill describes 
an attempt made by him in 1891-92 to pass from @hina 
through Thibet into India. Mr. G. Hg Waring discusses the 
different methods of sewage disposal, under the heading 
‘Out of Sight, out of Mind.” He favours en irrigation 
system similar to that used at Wayne, Pennsylvania, From an 
excellentarticle on ‘‘ Forest Legislation in Europe,” by Mr. B. E. 
Fernow, we obtain the following facts. In Germany, contrary 
to general opinion, laws regarding the use of private forest 
property are less stringent than among other nations who have 
paid attention to the matter. In Prussia, which represents 
two-thirds of Germany, private forests are absolutely free from 
governmental influence. In Saxony no State control exists. 
Other States differ in their laws reBarding forest property. Of 
the private forests, seventy per cent. are without any control 
whatever, and thirty per cent. are subject to slight supervision. 
In Arfstria, however, the status of forest legislation is very 
different, a striet supervision being exercised not only over 
forests owned by communities, but also over those belonging to 
private individuals, To ensure a rational management of the 


‘forests, the owners of large areas must employ confpetent 
foresters whose qualifications satisfy the authorities, opportunity 


fos the education of such being given in eight schools of forestry. 
In Hungary and Italy also the control of private forest pro- 
In Russia, until lately, libérty to 
cut, burn, destroy, and devastate forests was unrestricted, but 
in 1888 a law came in force@which, to some extent, put an end 
The RuSsian Government now 


passed in Switzerland in 1876 givfhg the federation control ower 

the forests of the mountain region,gembracing eight entire 

cantons and parts of seven others, or overeone million acres of 

forest. The emplo¥ment of educated foresters is*eobligatogy, 

and to render this possible, courses of Jectufes togthe active 

foresters are institttted in the cantons. There*is also an 
.. e 
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excelldħt forestry scHooè at Zurich. In France not only does 
the State manage its owẸ for@st property in approved manner, 
aiid supervise the management of fotests belonging to com- 
munities and other public institutions, but it extends its control 


* over private forest€ by forbidding any clearing except with the 
‘ ® 


consent of the forest admingstration. ° » 

eSir Robert Ball commences a series of artifles on ‘‘ The Great 
Astyonomers” in Good Words, the subject of his sketch this 
month being Tycho Brahe. Dr. Dreyer’s book on “' The Life 
and Work of Tycho Brahe” has furnished the author with most 
of his facts, so the article can hardly be abstracted, and there is 
nothing in it tg comment upon. Mrs, Per@y Frankland con- 
tributes an arti@le entitled ‘‘ Half an Hour with the Micrebes,”’ 
and manages to compress a large amount of information in a 
few pages. An article by Sir Herbert Maxwell, headed 
‘* Assisted Sight,” will be found interesting to Selbornians, for 
it deals with the sights of bird-life and movement which a spy- 
glass reveals to him who will be at the troub® to carry it. 
_ A. passing notice must suffice for the other magazines received 

y us, 

In Longmans, Mr. C. T. Buckjand, a cousin of the late 
Frank Buckland, describes some of his personal experiences 
with alligators, and W. Schooling recounts some of the myths 
and marvels concerning the Pleiades. Lord Lilford Te upon 
the destruction of wild birds in the National Review, e con- 
siders that the legal protection of eggs under specific names is 
impracticable, if not utterly impossible. The National also 
contains an article of interest to nature lovers, by ‘A Son of 
the Marshes.” Two articles of more or less scientific interest 
appear in Chambers s Journal, one on ‘‘ The Smoke Problem,” 
the other on the new powder, Amberite. Mr. Phil Robinson 
contributes to the Contemporary a description of natural objects 
in spring, in which poetical fancy is happily blended with 
scientific observation. Serpent-worship, and the serpent’s 
strange appearance and manner of progression, is Mr. W. H. 
Hudsomg theme in the fortnightly. Mr. R. B. Anderson 
describes, in Scribner, a winters journey up the coast of 
Norway, and Mr. Morley Roberts writes on cannibalism in the 
flumanitarian. 





DUST AND METEOROLOGICAL 
PHENOMENA? - 


[8 this communication are given tables containing over rooo 
obsérvations otite dust particles in the atmosphere, along 

with «simultaneous observations on other meteorological 
phenomena, made by the author during the years 1891, 1892, 
and 1893. In Parts i. and ii. on the same subject are nearly 
500 similar obgervatioens, made at the same places, during the 
two preceding years; so that there are in all now over 1500 
observations of atmospheric dust, to produce which required 
the testing ofover 15,000 samples of air. 
of obsefvations it seemed not unreasonable to expect that more 
definite results could now be worked out than were possible 
before. l 

At the beginning of the paper reference is made to obser- 
vations made in the south of France, at Hyères, Cannes, and 
Mentone. After this the observations made at the Italian 
lakes are described. At none of the places in these districts 
was very pure air ever met with. No air with a smaller num- 
ber of particles than 600 per c.c., was tested. ° 

At Baveno, in addition to the-usual test qt low level, a 
number were made at different elevations on the slopes of 
Monte Motterone, with the following results. With the wind 
blowin@ up the slopes, the means of seven observations gave the 
following number of particles per c.c. at the different levels :— 


At low level. At 1000 feet. At 1500 feet. At 2000 feer. ® 


4857 4750 gee 3430 wee 35 


And the mean values of eight observations when the wind did 
not blow up the slopes :-~ e 


e 
eåt low leva]. At 1000 feet. At r500 feet. At 2000 feet. 
04743 6 = 3270 ©. 2195 .. 1453 


Thus with the wind bl@wing up tbe slopes, and carrying up 
the impure aj, the afiount of dust at 2000 fegt was only reduced 


1 “Abstract Sf pap@r read before the Royal Society of Edinburgh, by 
John Aitken. R. S., on Webruary r9. (Commungcated by permission of 


- thm Council of the Society.) 
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to 0°65 of the num&®r at low Èvel, while if the wind was from 
other directiqns it was reduced to 0'3. ` 

The observations mad®on the Rigi Ifulm, during three vits, 
of a week each, in the different years are then discussed, and 
the conditions existing during each day described separately, 
along with ghe different meteorological phenomena witnessed. 
on the different days. The conglusion, arrived at in the pre- 
vious visits as fO the exaggerated descriptions given by many 
writers, of the beauty of the colouring én earth and sky seen at 
high level at sunrise and sifasel, is entirely confirmed. During 
the visit, in the five years no colouring at sunrise or sunset has 
been witnessed from the Rigi equal to what is frequently seen 
at low level. 

The observations show that the sunset colours’deperfl very@ 
much on the amount of dust in the air, Whgn thg atmosplre is 
comparatively free from dust the colouring is cold, the 
lighting is clear and sharp ; and when there is much dust, 
there is more colour on the mountains and clouds, and in the air 
itself, and the colouring is warmer and softer. At high level 
the colouring is not only more feeble, but it is also of shorter 
duration. A thick veil of haze seemed to hang in the air between 
the observer and tfe mountains on all days when the number 
of pagticles was great, and it became very faint when the 
number was small. 

The paper then proceeds to investigate the effect of the direc- 
tion of the wind on the num®er of particles at this station, and 
discusses the conditions with the aid of the dust obgervations 
and the weather charts of Switzerland—the general air calcu- 
lation over Switzerland being obtatned frog the reports of the 
high level observatories, namely the Santis, Stg Gothard, and 
Pilatus, and low level currents from the reports of the low 
level observing stations. The results of this investigation are 
summed up in two tables. In one of these tables are given the 
highest and lowest numbers observed when the wind was south- 
erly and blew from the pure area of the Alps; and in the other, 
the observations when the wind was from the inhabited parts 
of ‘Switzerland. The following are the means of all the obser- 
vations :-— . 


. @ i 
Direction ot Highest Lowest 
_ _ wind, number, number. State of the air. 
Wind from Alps... 1305 ... 422 Clear to very clear. 
Wind from plains ... 5756 ... 1063 Medium to thick. 


The condition of the air on theeoccasions of the different 
visits to the Rigi varied greatly. During the visit in 1889, the 
wind always blew from the Alps, the number of particles was 
lew, and air very clear. During the visits in 1892 and 1893, the 
wind never blew steadily for any length of time from the pure 
direction, the air waf always much hazed, and the number of 
particles great. r 

The effect of the amount of duSt on the transparency of the 
air on the Rigi is then discussed. The above table, showing 
the effect of the direction of the wind on the number of particles, 
also shows the effect of the dust on the transparency. On all 
days when the wind was southerly, and the number of particles 
low, thair was clear, or very clear; whereas when the wind 
blew from the plains, and the number went high, the air was 
always greatly hazed. The effect of the dmst on the trans- 
parency is then shown in another way, the result being given 
in the following table, in which are entered the number of times 
Hochgerrach was visible, and the condition of the air at the 
time as regards haze, dust, and humidity :— 


Number of times Amount of haze Number of par- Wet bulb 
visible. on Hochgerrach. ticles per c.c. depression. 

ic tog .. 326to 850 ... 3° to 10° 

a ee 5 wee 1375 to 1575 ... 675 to 8° 

3 n.. just visible ... 1825 to 2050 ... 4° to 6°°5 


e 

Hochgerrach is situated at a distance of about seventy miles 
from the Rigi, in an easterly direction ; its visibility, therefore, 
may be @ken as an indication of very clear air. The above 
table shows that it was visible on thirteen occasions. On eight 
of these it was only from 4 to $ hazed, and the number of par- 
ticles was at a minimum. ‘The table also shows that as the 
number of particles increased the haze also incseased, and at 
last the mountain became invisible when the number went a 
little over 2000 per cc. eAs the number of particles frequently 
remained above 2000 for days at atime, Ho@hgerrach could 
only be seen at intervals. e z 

The paper then passes on to consider the daily maximum on 


on 
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the Rigi. The daily maximum does not appear @n all “ays $ 
wils from pure giredions generallp prevent it, either by 
checking the ascent of the valley air, or by the valley air 
being pure, or by the pure valley air not being much heated by 
the sun, and therefore having but little tendency togrise. The 
daily maximum is very marked when the wind is from the 
plains. The hour at which the rise in numbers’ begins and the 
hour .of maximum are* very irregular. Sometimes the rise 
begins in the morning, but sometimes it is the afternoon before 
it puts in its appearance. The maximum number is generally 
attained some time in the aftermoon, if not checked at an 
earlier hour, by change of wind, or by clouds. The amount of 
she dały matimum varies greatly; sometimes it is only two 
or th@e times the morning number, but it Ras been observed 
as m s eight times. 

While on the Rigi the author had frequent opportunities of 
observing the well-known tendency of Pilatus to be shrouded 
in cloud. The clouding was frequently observed to extend 
down the slopes far below the level of the Rigi Kulm, while 
the Rigi kept free of cloud. It is shown that this greater 
cloudiness of Pilatus is only what might be @xpected from the 
nature of the surroundings. The Rigi is a true isolated mpun- 
tain, whereas Pilatus is not, though it looks quite as isolated 
as the Rigi from many points of view. It is, however, only 
the terminal peak of a very long wall of mountains extending 
in a westerly direction for about twenty-five miles, As the 
upper ridges cf this wall are from 6000 to 7o00 feet high, all 
winds from the northgand west are compelled to rise when they 
meet this barger, and in rising condensation takes place ; 
whereas winds from all directions can pass on all sides of the 
Rigi, and are not compelled to rise to the same amount. It 
is well known that the north and west winds cause Pilatus to 
be clouded, and these are the winds specially compelled by the 
Pilatus range to rise and to form clouds. 

The observations made at Kingairloch, in Argyllshire, are 
then described, along with a parallel series of observations made 
at the same hours on Ben Nevis, Diagrams are given showing 
the conditions at the two stalions during July in the different 
years. Attention is first drawn to some very abnormal dust 
readings obtained at Kingairloch, During north-west winds 
the number of particles is generally very low, but on the after- 
noons of some days the numbers went high. It was found that 
these abnormal readings were always accompanied by certain 
conditions of weather: if the sky remained completely 
clouded all day, the numbers were always low during the 
whole of the day; but, on the other hand, if breaks jormeds 
in the clouds, the number began to rise, and the in- 
crease was very much in proportion to the amount of 
clegr sky. It is also shown that these abnormal readings 
came far more frequently with “anticyclonic than with cyclonic 
circulation; but as these are the conditions which bring 
more or less cloudy skies, they do not seem to have much influ- 
ence in themselves. Tests were made to see if the abnormal 
readings were due to local impurity, but no evidence of this 
could be obtained. The fact that they come and go with sun- 
shine seems to negative any such idea; at least, if they are 
local, they must be*of a nature of which at present we know 
nothing. It is suggested that it may be possible that sunshine 
under certain conditions may produce some change in the con- 
stituents of our atmosphere, which gives fise to something that 
forms a nucleus in Saturated or supersaturated air. The fact 
that during the days of abnormally high readings the air did not 
become hazed to anything like the extent indicated by the 
number of particles, seems to suggest that these nuclet are of 
molecular dimensions, and it is even possible they mgy not be 
nuclei at all while the air is dry, but form nuclei in saturated 
air. Nothing correaponding to these abnormal readings can be 
discovered in the observations made at other places, In dis- 
cussing the effects of dust, these abnormal readings have been 
omitted, and the mean of the morning and evening? figures 
taken as the number for the day. 

The investigation of the amount of dust, and the direction of 
the wind, shows that winds from the north-west quadrant are 
the purest at this station, and those from the south-east quadrant 
the most impure. All the high readings at Ben Nevis were 
observed in south-east winds. The effett of the direction of the 
wind is shown by diagrams, the dust curves being low with 
north-Westerly,*and very high with south-easterly winds. 

The next point discus@ed is*the relation between the trans- 
darency of the atmosphere and the number of dust particles. 
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The observations made during th® las three years, as in*thg 
previous two, show that dh all days when the number was small 
the air was clear, if the wet bulb depressiog was over 2°. In 
order to make the haze observations more satisfactory, it has 
bén the custom for, thre fast three years to enter in the notes 
te Limit of visibility in miles at the hour the other observat 
tions were taken. This is done by estimating the amountof 
hazeona mountain at a known distance, and calculating the 
extreme limit it would be visible at in the samegir. In work- 
ing out the relation between the number of particles and the 


s : 6 * + 
, transparency, if is necessary to reject all obsęrvations made 
For reasons ‘Trequently ex- - 


during tainy or doubtful weather. 
plained, the observations were separated into sets, according to 
thé humidity at the time; all the observations taken when the 
wet-bulb depression was from 2° to 4° being entered in one 
table, all those when it was from 4° to 7° in another, and all 
when it was 7° to 18° in a third. In the tables were engered 
the highest, lowest, and mean numbers of particles observed, 
while the conditions remained at all steady, and in another 
column was entered the limit of visibility at the time. The 
different observations were arranged in the tables in the order 
of the mean number of articles, beginning at the top with the 
observatign with the least number, and ending at the foot with 
the observation with the greatest number. This will be easiest 
understood by an example. The following table represents in 
abstract one of the tables with the Kingairloch obsegvations for 
1893, when the wet bulb depression was from 4° to 7°. As itis 
unnecessary to give all the observations, only the first and last 


are entered. e 
x Limit of 
Lowest Highest Mean EDEN aya 
Date. À visibility C, 
number. number. number. a miles. 
July 14... 85 ... 850 ... 467 ... 250... 117,000) Mean. 
196,000 
July 2 ... 1600 ... 2400 ... 2000 40 $0,000 } r 


If we look down the column headed limit of visibility in 
the different tables, it is seen that in all of them the highest 
limit of visibility is always associated with the least amount of 
dust, andthe least limit with the greatest amount of d&st. 
The tables show clearly that the amount of haze depends 
directly on the number of dust partioles in the air. It seemed 
probable that the same number of particles would produce the 
same amount of haze, whether these particles be distributed 
through a Jong or short length of air. «bfethis be sœ then 
the mean number of particles multiplied into the limjt of 
visibility ought to be a constant. In the tables are columns 
headed C, in which the numbers so Mlculated are entered. 
From the tables it is seen that though the yalues of C for the 
different observations are not alike, yet they agree as well 
as could be expected, considering the difficulty in estimating 
the amount of haze and the probable variations*in the size 
of the dust particles, which would influence their hazing®effect. 
The tables for the Kingairloch observations in 1893 show that 
when the wet bulb depression was between 2° and 4° the 
@alue of C was 77,000; when the wet bulb depression was 
from 4° to 7° C was equal to 106,000 (see table above), and 
when the wet bulb depression was from 7° to 10° the value was 
141,000. 

The Kingairloch observations, when arranged in these tables, 
show the effect of the humidity, as well as of the dust, on 
the transparency. The value of C when the wet bulb de- 
pression is from 2%to 4° is only about one-half of what it is when 
the depression is from 7° to 10°. The damper air has therefore 
nearly double the hazing effect of the drier, because C isepro- 
portional to the number of particles required to produce a 
complete haze, that is, a haze thick enough to shut out all view. 
Wat that number of particles really is, is obtained. by multi- 
plying the different values of C by 160,932, the number of 
centimetres ina mile. When this 1s done we get the number 
of particles of dust per square centimetre, and of lengths of 
from 10 to 250 miles sequired to produce complete haze in air 
giving different wet bulb depressions, x ‘ 


Nufhber of particles requieed e 


Wet bulb depression. to produce complete hazeg, 


2° to 4° a 12,300,000, 000 
4° to 7e oa 17, 100,000, 000m, A 
7° to lo 22,600,00@,000 ° 

oe 


Tre above figures show the effect of the humidity very clearly.e 
Nearly double the number of particles até reQuircd to produce 


4} 


_ brought impure air from the inhabited districts. 
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tite same amount of haze when the air ig very dry than when it is 


e dampish. It will also be noticed that the transparency of the air 
e is roughly proportional to the wet bulb depression. 
e be noted that it is not the amount of vapour in the air that prg- 


It should 


duces this effect, but the nearness of the wapour to the dew, 
point which seems to enable the dust particles to condense more 
vapour by surface attraction and otherwise, and thus, by becoming 
larger? they have a greater hazing effect. The above table 
shows the relati8n between the humidity, the dust, and the trans- 
parency, so that knowing any two of thene we can calculate 


the third. 


The paper then proceeds to an examination of the relation 
between the dust and the haze from the Ben Nevis reports fgr 
the periods of the Kingairloch observations, when it is seen 
that on all days when the air was very clear the number of 
particles was small at high and low levels, angi the transparency 
was feast when the amount of dust was greatest. On one 
occasion Ireland, which is 125 miles distant, was seen from Ben 
Nevis, and only a thin haze was visible. On that day the 
number was about 200 per cc, at low level, and under 200 at 
high level, and, as the numbers remained very constant at both 
levels all day, this day may be looked upon as one of the purest 
as well as one`of the clearest observed. bad 

The next set of observations discussed are those made 
at Alford, in Aberdeenshire. The air at that station was 
always very®pure, except when the wind was southerly, and 
The values 
of C for the different humidities were calculated from the 
Alfofd observations, and the results will be found in the follow- 
ing table. When at Alford:some observations were made on 
Ca)lievar, a hill about 1747 feet high, The values of C from 
three observations made on Callievar do not agree with the 
others, being only about one-half as great. 

Theglifference in the value of C obtained from the Callievar 
observatiOns opened up the question of the value of C as ob- 
tained from observations at low level. The difference in the 
two values might be due to the tests at low level being made in 
locally impure air, near the surface of the earth, while the 
estimates of haze are made partly through purer upper air, and in 
calculating the value of C it is assumed that the air all through the 
length in which the haze is eStimated has the same amount of dust 
as at low level, whereas it may have less. If, then, the low level 
observations be made in polluted areas, they will give too high 
a value for C. difference between the amount of dust 
at Kmgairloch and Ben Nevis does not, however, account for 
anything like the differgnce given by the Callievar observations. 
As there were only three observations made on Callievar, it was 
thought as wall to test this point by working out the values of 
C irom the Rigi observations, When this was done they were 
found to be similar to those for the Kingairloch observations. 
The following table shows the different values of C at the 
different wet bulb depressions, calculated from the different sets 
of observations :-— l 





Wet bulb depression, 





Place. SS SS eee 
2° to 4° 4° to 7° 7° toio 
. . e 
Kingairloch, 1893 . 77,000 106,000 | 141,000 
és: 1892 .| No observations | 117,000 | 175,000 
Alford . : . 75,000 95,000 | 125,000 
Rig? Kulm 75,000 104,000 | 124,000 
Mean . : ‘ 76,000. 106,000 | 141,co? 
6 6 k 





What are called purifying areag in this paper are those regions 
on the earth’s surface ig which the Air loses more impurity than 
it gains. In all densely-inhabited areas it loses its purity, and 
im all unifhabited ones it gends to regain it; but all unin- 
habited aitas are not equally good purifying ones. Much of the 
dusty impurity dischargéd into our atmosphere from artificial 
sources, by volcandts, and by the disintegration of meteoric 
metter, fab tothe ground, but much of it iso fine it will hardly 
settle, ‘Tye depositign of vapour on these very small particles 
seems to be the method adopted by nature for cleansing them 
away ; they becorfte centres of cloud particles, and ultimately 
fall with the fain, It may be remarked that all very low numbers 
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at Kingairlogh were obtained in close misty rain, and. in the 
clouds near the earth, inthe very area din which the dust Was 
being used up. This experience is confirmed by the observa- 
tions mage on Ben Nevis. From this it might be expected that 
the areas where most clouds form, and most rain falls, will have 
the greatest purifying influence. e This gonclusion is confirmed 
by the dust observations made in air coming from four great 
purifying areas, namely, the Mgditerranean, the Alps, the High- 
lands of Scotland, and thè Atlantic. The following figures 
show the mean values ot the lowest readings observed in each 
of the five years in air coming from these areas; the Mediter- 
ranean, 891 per c.c. ; the Alps, 381; the Highlands, 141; and 
he Atlantic, 72. 
mean numbers, but the mean of the lowest, and, represe 
maximum purifying power of the different areas. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


THE sixth sumfher meeting of University Extension and 
other«tudents will be held in Oxford from July 27 to August 24. 
Courses of study are provided in numerous subjects of interest 
and importance. Among the science courses are included lec- 
tures on physical problems r@lating to astronomy, by Dr. A. H. 
Fison, Mr. Henry Balfour, Curator of the Pitt- Rivers Museum, 
will lecture upon the arts of mankind and their evolution, illus- 
trating his discourses by specimens’ exhibiged in the museum. 
Geology, both lectures and field work, has been gndertaken by 
Prof. A. H. Green, F.R.S. Dr. C. H. Wade will conduct 
lectures and classes in hygiene, and Mr. J. E. Marsh have 
charge of students in courses of practical chemistry at the 
chemical laboratory in the University Museum. A lecture on 
colour vision will also be given by Captain W. Abney. In 
addition to these courses, and many others on history, litera- 
ture, economics, and art, there will be a course on the science 
and art of education, comprising lectures on psychology, the 
theory of education, and the educational systems of England, 
France, and Germany, Instruction in wood-carving, Sloyd, 
and photography can also be obtained at the meeting. 


THE Oxford University Extension Gazette announces that 
the council of the London Society for the Extension of Univer- 
sity Teaching has decided to hold if London, on June 22 and 
23, 2 conference representative of all the authorities concerned 
in the work of University Extension. The purpose of the 
conference will be to sum up and present the educational results 
of University Extersion work since®the inauguration of the 


movement, and to discuss practical proposals and a general ' 
policy for the future in the light of past experience. Officfal ` 


representatives of the Universities of Oxford, Cambridge, and 


London will be asked to preside over the three sessions of the’ 


conference, which by emphasising the unity of the University 


Extension system, will doubtless increase public interest in this ' 


branch wf educational work. g 


o 
SCIENTIFIC SERIALS. 


Bulletin de [ Académie Royale de Belgique, No. 1,—Another 
word on the definition of latitude, by F. Folie. Ifa displace- 
ment of the pole of inertia really exists, the difference between 
the astronomical latitudes of ¢wo places situated upon ®pposite 


meridians, such as Berlin and Honolulu, will be positive in ‘ 


summer aud negative in winter. It is therefore bést to take as 
a point of teference, not the instantaneous pole, but the mean 
position of the pole of inertia, z.e, the geographical pole. As 
regards the direction of displacement of the’pole of inertia, M. 
Folie’s latest conclusion is that t is retrograde, with a period of 
321 instead of 423 days.—Explanation of the systematic differ- 
ences between the catalogues of Greenwich, Melbourne, and the 
Cape, by diurnal nutation and the annual displacement of the 
pole of inertia, by the same author, The hitherto unexplained 
systematic-differences between the three catalogues are elimin- 
ated by the introduction of the constant term entering into the 


It should be noted that these*®are not thee 
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expression for diurnal gutation.—A new gradual synthesis of, 


benzene, by Maurice Delacre, 
one previously described, with acetophenonęg, aud passes 
through dypnone and dypnopinacgne io the y varieties (not the 
a series) of dypnopinacoline, dypnopinalcohol, and dypnopin- 
alcolene to triphenylbenzine,——Application of the refractometer 


This synthesie staris, like the’ 
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to the study of chemical reactions, 3 J. Vgrschaffelt. The Pul- | read a paper sn the duration and lateral extent of gusts Sf.wind 


frich refractometer used, when &mpared wth a standagd spec- 
trometer, gave a constant difference in the inde of refraction 
afhounting to —oooodd, this being ptobably due to the inser- 
tion of a prism of different material in the refractometer. With 
this correction the refractometer readings could bes taken as 
absolutely trustworthy to the fourth decimal places The author 
shows that all disagregments with the law governing the index 
of refraction of mixtures indicate a chemical reaction (1) if the 
observed index is lowér than the calculated index ; or (2) if it 
is higher by such an amount that’ the difference cannot be attri- 
buted to a change of volume.—On the parietal eye, the epi- 
physis, the paraphysis, and theechoroid plexus of the third 
ventricle, by P. Francotti. This paper contains a detailed 
description,*illustrated by excellent microphotographs, of these 
sed eats ergans as they appear in théslow-worm and the 
hu embryo. 


Wiedemann’s Annalen der Physik und Chemie, No, 3.—On 
elliptic polarisation of seflected light, by K. E. F., Schmidt. 
This first part of the work deals with the influence of foreign 
surface layers. Contrary to the conclusions of Drude, 
Röntgen, and Lord Rayleigh, the author shows that no obser- 
vation justifies us in assuming that the elliptic polarisation of 
light reflected from polished surfaces is produced by l&yers of 
the polishing material. The polish attached to the mirror is 
only capable of modifying the phgnomenon. The constancy of 
the ellipticity of light reflected fram mirrors cleaned by means 
of a gelatine film, which is pulled off when hardened, implies 
a constancy of the cause of this phenomenon, independent of 
the polishing poler used.—Remarks upon Paschen’s paper 
on ‘* The eftission of heated gases,” by E. Pringsheim. The 
author maintains that the so-called discontinuous heat spectra 
observed by Paschen, cannot be fitly described as such, since 
the “‘ band ” due to CO, extends over a region three times as 
large, and that of steam over one twenty times as large, as the 
whole visible spectrum.—On normal and anomalous changes 
of phase during the reflection of light by metals, by W. 
Wernicke. The change of phase produced by the reflection of 
light™from a silver film between two transparent media, the 
anterior one of which has the higher index of refraction, is an 
acceleration which increases continuously from zero to 4 or % of a 
wave-length as the thickness'of the silver grows from zero to 
opacity. This is the normal change of phase. An anomalous 
retardation takes place when there are traces of another 
substance between the silver and the front medium, It may 
amount to something between 3 and $ of a wave-length.—On 
the proportionality between lowering of freezing point and 
osmotic pressure, by Svante Arrhenius, — On amore exact metMod 
for the determination of the lowering of efreezing points, by E. 
H. Loomis. The apparatus used was an improved form of 

'Beckmann’s freezing tube.~ To avoid the fluctuations of 
temperature associated with the melting of solidifying of ice in 
water, sometimes ainounting to o-1° C., the tube was lengtliened 
so as to remove the substance from the warmer air, and a 
freezing mixture was In each case employed, which gave a tem- 
perature only about 0°3° lower than the actual freezing point of 
the substance experimented upon. y 


IN the numbers of the Journal of Botany for March and 
April, the articles are almost entirely descriptive. Mr. E. G. 
Baker has an interesting paper on the section RhAynchopetalum 
of Lodelia, in which two new species ffom Africa are described 
and figured. 


SOCIETIES AND ACADEMIES. 
LONDON. 


Royal Meteòrological Society, March 21.—Mr. R. 
Towards, President, in the chair.—Mr. W. H. Dines read a 
paper on the relation between the mean quarterly temperature 
and the death-rate. The Registrar-General’s Quarterly Re- 
turns for the whole of England since 1862 were taken by the 
author, and the number of deaths in each quarter expressed as 
a departure per thousand from that particular quarter's average ; 
the value so obtained being placed side by side with the corre- 
sponding departure of the temperagure at Greenwich from its 
mean value. eThe rule seems to be that a cold winter is un- 
healthy, ang a mild winter healthy; and that a hot summer is 
always unhealthy, agd a cold summer healthy. Mr, Dines also 
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and the measurement of their intensfty. From®pbservations 
and experiments which he has nfade with his new anemometer, 


Mr. Dines is inclined fo think tha@a gust seldom maintains its pe 
full force for more than one or two seconds,: and also that the® 


i aa e. 
extreme velocity mostly occurs in lines which are roughly 


®arallel to the diæclion of the? wind.—Mr. R. H. Scott, e 


F.R.S:, exhibited a diagram showing some remarkable sudden 
changes of the barometer in the Hebrides on February 23, 
1894. At8a.m. the reading at Stornoway was 29°39,inches, 
being a fall of o*7 inch since the previous day, and at 6 p.m. 
the reading was 28°58 inches. From the trace of the self- 
recording aneroid it appears that the minimgm, 23°50 inches, 
occutred about 5.30 p.m., and that the-fall during the half-hour 

receding the minimum was nearly o*2 inch, the rise after the 
da taianden being nearly as rapid.—The other paper read was 
on the calculation of photographic cloud measurements, by Dr. 
K. G. Olsson. 


¢ 

Geological Society, March 21.—Dr. Henry Woo€ward, 
F.R.S., President, in the chair.—The following communica- 
tions were read :—On the origin of certain novaculites and 
quartzites, by Frank Rutley. The novaculites of Arkansas 
have already been admirably described by Mr. Griswold 
in vol. iii. of the Arkansas Survey Report for 1890. One 
of th® characteristic microscopic features in Ouachita stone 
is there stated to consist in the presence of numerous 
cavities, often of sharply-defined rhombohedral form, which 
Mr. Griswold considers to have been oriyi@ally occupied 
by crystals of calcite or dolimite. The author, while 
admitting that the cavities were no doubt. once filled by the 
latter mineral, differs from Mr. Griswold, and some @f the 
authorities he cites, concerning the origin of the rock. Crystal- 
line dolomites, when dissolving, become disintegrated into 
minute but well-formed rhombohedra. As the process of dis- 
solution proceeds these crystals may become so eroded that the 
rhombohedral] form is no longer to be recognised, 
pointed out that no inconsiderable proportion of th@™€avities in 
Ouachita stone present irregular boundaries, such as the moulds 
of partially eroded rhombohedra would show. He then offered 
a fresh interpretation of these cavities, so far as the origin of 
the rock was concerned: (1) He assumed that %eds of crystal- 
line magnesian limestone have been slowly dissolvad by ordinary 
atmospheric agency and the percofation of water charged with 
carbonic acid or other solvent. (2) That, as the limestone was 
being dissolved, it was at the same time being replaced by silica, 
which enveloped minute isolated crystal" groups of*crystals, 
some perfect, others in various stages of erosion. (3) That the 
silica assumed the condition of chalcedony, its specific gravity, 
as stated by Mr. Griswold and as determined by the author, 
being low in comparison with that of quarw. (44 The residuum 
of the original dolomite or dolomitic limestone was removed, 
leaving the perfect and imperfect rhombohedral cavities. A 
calciferous, gold-bearing quartzite from the ZululAnd gold-fields 
was described, and a similar origin ascribed to it, But in this 
case the original rock appears to have been simply a limestone, 
not a dolomite. The gold seemed to occur chiefly in the cal- 
careous portions ofthe rock. The author also suggested a similar 
origin for the saddie-reefs of the Bendigo gold-field. In all of 
these cases the train of reasoning is based upon the conclusions 
arrived at in his previous paper, ‘On the dwindling and dis- 
appearance of limestones.” He indicated that the strati- 
graphical relations of the Arkansas novaculites, as described in 
Mr. Griswold’s report, were such as to warrant the assumption 
that limestones once occurred in the position now occupied by 
beds of novaculite. Many collateral matters were dealt with in 
the paper which cannot be given in abstract; among tem was 
an attempt to classily quartzites. Dr. G. J. Hinde and Prof. 
Lull discussed some of the conclusions in the paper, and the 
author briefly replied.—Note on the occurrence of perlitic cracks 
in quartz, by W. W. Watts. Tht author of this commuhication 
described some specimens of the porphyritic pitchstone of Sandy 
Braes in Antrim, which awe @eposited in the Mu-eum of Science 
and Art in Dublin, ®nd in that of Prattical Geology in Jermyn 
Street. They exhibit admirable examples of pergitic structyre 
in the brown glassy matrix, and®the presence of palygonals cir- 
cumferential, and radial cracks is noticed. The porphyritic 
crystals of quartz are traversed by curved fissures of retreat, not 
so perfect as those found in the glass, but beter than those 
usually produced by the rapid cvoling of Carada balsam, The 
fissures in the quastz are frequently profonged inthe matrix j 
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undeegging only a very slight and almost ‘parce nti deviation 
in directiongt the junctfop. But in addition to this the quartz 
is pfttn found to act asa centfe of strain, the inner cracks of 
è, the perlite being wholly in quartz, the next traversing both, and 
«the outer ones in glass only. In other examples the outer cracks 
of a matrix perlite sometimes enter the quartz, while in others 
* polygonal cracks occur, and%join up, in the quartz, and give o 
radial cracks precisely like those of the matrix, These observa-® 
tions lead to the conclusion that the quartz and glass must have 
contragted at about the same rate, and that the observation of 
perlitic structure in a rock with trachytic or felsitic matrix by 
no means proves that the rock is necessarily a, deyitrified glass. 
—Mr, Rutley, Wr. Harker, and Prof, J. F. Blake spoke upon 
the subject ofthe paper, and the author replied to “their 
remarks. 


PARIS. g 


Academy of Sciences, March 27,—-M. Loewy in the 
chair.-A study of the crystallised acetylides of barium and 
strontiim, by M. Henri Moissan, Nearly pure crystalline 
C,Ba and C,Srare produced by heating the oxides of barium 
and strontium (or carbonates) with sugar charcoal in the electric 
furnace, These bodies are immediately decomposed by water, 
and give pure acetylene. Their properties gnd reactions resembie 
those of calcium acetylide. When exposed to the action of 
halogens at a slightly raised temperature they becofhe ‘in- 
candescent, the barium compound being most readily attacked. 
—Electric registration of the movements of the semilunar valves 
determining fhe opening and closing of the aortic orifice, by M. 
A. Chanveau.—On two isomeric methylcyanocamphors, by 
MM. A, Haller and Minguin. The preparation and properties 

e 


/CMeCy 
of a-methyleyanocamphor, Csa | , and 8-methyl- 
, CO 
LEY 
ecyanocamphor, Cs Hia il , are described, By hydrolysis 
“eee COMe 


with alcoholic potash the former yields a dicarboxylic acid, the 
latter gives a hydroxymonocarhboxylic acid and methyl alcohol. 
—Occultation of Spica Virginis, March 22, 1894, observed at 
Pari? Observatory, by M. G. Bigourdan.—Observations 
of the plaget BC, made at the Paris Observatory, by 
M. G. Bigourdan.—Note*by M. Ch. Trépied on photo- 
graphic observations of planets, made by MM. Rambaud 
and F, Sy, at the Algiers Observatory.—On the ap- 
proximate developnf®t of the perturbation function in the case 


@ of inequalities of a high order.—Applications:to Mercury and 


Venus, by M. MauricgHamy.—On a corollary of Catalan’s 
theorem, by M. Maurice Moureaux. An extension, proving 
a theorem qf whieh Catalan’s is a special case. “Ita 
sum of 2 squares be raised to any power which is itself 
a power of 2, there results a sum of # squares,”— 
Results obtafned by new arrangements for diminishing the 
vibratioffs of vessels, by M. Augustin Normand.—On the mini- 
mum electromotive force requisite for the electrolysis of elec- 
trolytes, by M. Max Le Blanc. A discussion of the remarks 
made by M. Berthelot on a previous paper, followed by further 
remarks by the latter. On the mutual solubility of salts, by M. 
H. Le Chatelier.—Action of nitrogen, nitrous oxide, and nitric 


ə oxide on alkaline ammoniums, by M. A; Joannis. Nitrogen 


has no action on sodammonium or potassammonium. Nitrous 
oxide, not in excess, reacts in accordance with the equation : 


NaO + K,N,Hg=KNH,+NH,+ KOKH+N,; 
if the oxide be in excess a further action takes place: 


An alkaline salt of hydrazoic acid is thus produced from purely 
inorganic materials. Nitric oxide forms the alkaline hype. 
nitrites, KNO and NaNO with KN He and Na N, He dissolved 
in liquid ammonia,—-On the mode of action of the pancreas in 
the regulation of the glucose-forming function of the liver. New 
facts concerning the mechanism rf, Se atic diabetes, Note 
by M. M. Kaufmann.—On physiological antiseptics, by M. 
A? Tripier,--Properties of tha, serum ofeanimals protected by 
inofulation*against the poison of serpents, by M. A. Calmette. 
The great value of such rum as a therapeutic agent is empha- 
sised. Injections of the protected serum together with solution 


e of chloride®Sf lime possess great therapeutic power.—On the 


os some Caphalopoda—Sepiola Rondeletit (Leach), 
fessia macrésoma (d. Ch.), and Octopus velgaris (Lam.), by 
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M. Emile G. Racovitza.—On the seismic pfe of a place, by 
M. de Montessus. 8 $ 
8 GÖTTINGEN. 


Royal Society of Stiences.—In ‘Nos I5 to 2I of the 
Nachrichten appear the following papers of scientific interest :— 

November 1.—Gauss, de integratione formule differentialis 
(1 + 2 cos fvdd o, edited (in Latin) by E. Schering. The 
paper was foun@ by Prof, W. *Meyerein the archives of the 
Society, afd probably dates from 1795. «a 

November 8.—W. Voigt, econtributions to the molecular 
theory of piezo-electricity. 

November 15.-—-A. Peter, experiments on the cultivation of 
“ resting ” seeds, J. Thomae§ on the differentiation of a definite 
integral with regard toits upper limit. geota 

December 13.-—Rpbert Fricke, on indefinite quadratic forms 
with three and four variables. H. Weber, the ena sa of 
temperature between two heterogeneous bodies in contact. O. 
Wallach, on the behaviour of the oximes of cyclical ketones (1.). 

December 20,—A. Brill, on symmetric functions of pairs of 
variables. W. Nernst, a method for the determination of 
dielectric constants. 

December 27,-Robert Haussner, the theory of Bernoulli's 


and Euler’s numbers. 
6 
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* Social Evolution. 





THE FUTURE OK CIVILISATION. 
By ee Kidd. (Condon: 
Macmillan and Co., 1894.) ° 
HIS is a very remarkable book; and one which 
must have a good effect i in preparing students of 
mocloloay for*the inevitable changes which are rapidly 
comiy upon use It is thoroughly Scientific in its 
methods, inasmuch as it is based upon the theory of 
evolution ; yet it is altogether original in its treatment 
of the subject, and gives us a theory of social progress 
which is in many respects very different from that gene- 
rally accepted by evolutionists. This thgory appears on 
the whole to be a sound one, although the author, has 
fallen into certain errors which will be pointed out. 
These, however, do not mateyially affect the general 
theory. 
In his first chapter, “ The Outlook, ” the author gives 
a sketch of the prégress of opinion dure the present 
century, shoWing that the old political parties, whose 
wa'chwords are almost confined to the completion of 
the programme of political equality, fine that the world 
is rapidly moving beyond them. As he well puts it :— 


“ One of the most striking and significant signs of the 
times is the spectacle of Demos, with these new battle- 
cries finging in his ears, gradually emerging from the 
long silence of social and political serfdom. Not now 
does he come with the violence of revolution foredoomed 
to failure, but with the slow majestic progress which 
marks a natural evolution. He is no longer unwashed 
and illiterate, for we have universal education. Heisno 
longer muzzled and without political power, for we have 
universal suffrage. With his advent socialism has ceased 
to be a philanthropic sentiment merely. . . . The adveng 
of Demos is the natural result of a long series of con- 
cessions, beginning in England with the passing of the 
F&ctory Acts, and the legislation of combination, and 
leading gradually up to the avowedly® socialistic legis- 
lation for which the times appear to be ripening.” 


A forcible sketch is given of the growing power of 
capitalism on the one side, and of socialism on thegother ; 
and then we come to what forms the keynote of the work, 
in the declarat@n that religion is not, as the scientific 
urge,a mere system of superstition and error, a clog on 
the wheels of progress, the enemy, of science and en- 
lightenment, and, as Grant Allen has described it, a mere 
“ grotesque fungoid growth”, but, on the contrary, that 
it has been one of the most important agencies in social 
development, and is closely bound up with that | Portion of 
our nature to which all recent social-advance fs due, and 
which will inevifably decide the course of our future pro- 
gress. Of course this has nothing to do with dogmatic 
religion, but only with those great ethical principles 
which have always formed part of religious teaching, and 
whose influence is in great part due to it. 

The conditions of human progress form the abed 
of the next chapter, and it is laid down that no progress 
is possible wğhout some form of Selection. 


‘“It may Appear strange, but it is strictly true, that if 
each of us were alldwed Sy the conditions of life to follow 
his own inclinations, the average of one generation would 
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But the author goes further than this. ble fully accepts 
Weismann’s view of the non-iwheritarice of acquired 
cRaracters, and is under the mistaken impression that 
the theory of Jaxmiixza leads to continuous and unlimited 
degeneration. Many writers have pointed out that®this 
is an error, The amount of the degeneration thus pro- 
duced would be limited to that of the avengge of those 


éorn during the preceding generations in place of the 


avérage of those that had survzved. As Prof. Lloyd 
Morgan puts it, the survival-mean would fall back to the 
birthemean. Thisgerroris of especial importance because 
itis used as an argument against the possibility of®any 
form of socialism which removes the individual struggle 
for existence. ° 

The chapter whic} follows beats the startling head- 
ing——“ Phere is no Rational Sanction for the Conditions of 
Progress”; by which is meant that at any moment the 
great bulk of the people have no interest in preserving 
the conditions that are essential to it, but* rather, in 
altering them. The author urges that, in our existing 
societies, where we base on the fabric of poliéical 
equality the most obvious social and material inequality, 
the lower classes of our population have no sanction 
from their reason for maintaining existing conditions. 
In a question of this kind reason has nothing to do with 
any existence but the present, which, it insists; 1t is our 
duty to ourselves to make the most of. 


“ The prevailing conditions of existence can, therefpre, 
have no such sanction for large masses of the people in 
societies where life is a long gnerous rivalry, where in 
the nature of things it is impossible for all to attain to 
success, and: where the many work and suffer and only 
the few have leisure and ease. Regeme it how we may, 


_ the conclusion seems inevitable, that, to the great masses 


of the people, the so-called lower c sses, in the advanced 
civilisations of to-day, the conditions under which they 
live and work are still without any ratronal sanction.” 


We now come to the question of the causes of the 
evolution of society and of modern civilisation, which are 
found, not in the growth of intellect and of science, but 
in the continuous action of religious beliefs. The argu- 
ment by which this conclusion is reached is ingenious, 
elaborate, and I think quite sound, but is difficult to 
condense. Societies and civilisations have prevailed in 
the struggle for existence in proportion as they have 
been "efficiently organised, and this organisation has 
always rested*on some form of religious sanction. The 
doctrines of caste, of class, of the divine right of kings, 
of subjection to popes and bishops, have been p@werful 
in welding together tribes and peoples, have checked the 
stpremacy of brute force, and have been the most 
efficient agency in that subordination of the many: to the 
few which was essential to the production and accumula- 
tion of wealth, to the growth of the arts, and to the firm 
establishment of that national unity which is the most 
important factor in ‘the growth of civilisation. e 

This was its function 


@ 

in the early development 
of European ciyilisation, but durfng thę, last two 
or three centuries its influence hag betn exefted 
in a different manner, which Ñas had Hyen mgre 
important results. As nations be¢anfe more advanced 
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in educatién and the Srts@ and a considerable middle 


class arose whose intewests were opposed to those 
“of the warrior caate and to constant war and bloodshed, 


the ethical side of all retigious teathing began to have 
more influence, and ideas of justice and mercy, and of the® 


“inherent rights of man independent of class or caste, 


obtained for the first time some real effect throughout all 
ranks of society. Hence arose that gradual amelioration 
in our punishments, that recognition of human rights in 
even the lowest classes, that love of equal justice for all 
men, which has, little by little, permeated all civilised 
nations ; and which has culminated during the present 
century in the abolition of slavery and of class and reli- 
gious Privileges ; in general education, and in the grant of 
almost universal suffrage. This long process of. social 
evolution is thus briefly summarised by our author :—. 


“ Throughout the history of the We&tern peoples there 
is one central fact which underlies all the shifting &cenes 
which move across the pages of the historian. The 
political history of the centuries so far may be summed 
up inasingl@sentencey it is the story of the political and 
social enfranchisement of the masses of the people 
hitherto universally excluded from participation in the 
rivalry of existence on terms of equality. This change, 
it is seen, is being accomplished against the most pro- 
longed and determined resistance at many points and 
under innumerable forms, of the power-holding classes 
which obtained under an earlier constitution of society 
the influem@e which they have hitherto, to a large extent, 
although in gradually diminishing measure, continued to 
enjoy. The point at which the process tends to culminate 
is a condition of society in which the whole mass of the 
excluded peopi® will be at last brought into the rivalry of 
existence ona footing of equality of opportunity.” 


He points out the immense significance of this pro- 
cess of cdevelopmetigewhich is absolutely unique in the 


ehistoryeof the race; and that its whole tendency is, 


not to suspend the rivalry of life, but to raise 
it to the highest possible degree of efficiency as a 
cause of progréss. This progress towards equalisation of 
the conditions of life is in no sense due to an intellectual 
movement. From the point of view of the power-holding 
classes the conception of the native equality of men is 
essentially irrational, besides being wholly opposed to 
what they have. always conceived to be their interests. 
As classes they have always,opposed any concessions to 


othe.masses as being destructive of society, and had not 


the softening of character due to ethical teaching and 
impulse permeated their own organisation, thus taking 
heart and unanimity out of their opposition, each suc- 
cessive concession would never have been made. The 
whole movement is therefore due to the all-pervading 
influence in our civilisation of that ever-growing fund of 
altruism, that development of humanitarian feelings, that 
deepenirig sense of justice, Which, in the author’s opinion, 
is “the direct and peculiar psoguct of the religious 
system on which our civilisation is founéed,” 

There is ope difficulty here with whigh the author fails 
to gr@pple. *His fundamentat doctrine is that all human 
progress is due to select%on in the struggle for existence, 
whether thagetruggle acts most severely woon individuals 
or upon sea aerate a But it is not shown Aow the rude 


struggles of the two thousand years terminating in the 


esixteenth centyry ould’ have had any tendency to in- 
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crease®and develop these altruistic and ethical sentiments. 
During the ages wher? might was fighé, when violende, 
cruelty, and rapine held sway over Europe, how were the 
mild, thé true, the humane and the just: so constantly 
preserved in the struggle, aş to steadily increase and 
ultimately*permeate all society as they do now? It is 
pointed out that neither ineGreece nor in Rome, atthe 


period of their greatest intellectual splendour, was there . 


any such development‘ of these altruistic and higher 
ethical sentiments. The mere feaching of their principles 
could not have created the sentiments themselves with- 
out selection, and selection -in this case seet#€ al- 
together ‘absent. ` The natural possessors of such 
sentiments were usually buried inereligious houses, and, 
as a rule, left no descendants. All selection seems 
rather to have tended to the exterrnination of the pos- 
sessors of humanéand altruistic sentiments, not to their 
contintiious preservation and increase. Yet nothing is 
more certain than that they do now prevail to an extent 
never before known, and if they have not been developed 
by selection they must have been inherent in the race, 
developed perhaps at some earliér perigd, and have lain 
dormant till a more peaceful and more intellectual epoch 
called for their manifestation. 

Though not a socialist, Mr. Kidd goes so far that, 
by the upholders of the present system, be will be 
thought hardly less dangerous an innovator. The whole 
drift and burthen of his work is, that we are inevitably 
moving towards a system of society in which, noteonly 
will.all men be politically equal, but all will exist under 
conditions of egual social opportunities. Again and 
again he recurs to this point. He speaks of “the move- 
ment which is tending to ultimately bring all the peaple 
into the rivalry of life on conditions of equality.” He 
recognises that this means that the position of the lower 
classes will be raised “at the expense of the wealthier 
classes,’ and that this is “a conditie sine gud non of any 
measure that carries us a step forward in our social 
development.” And again, ine his concluding chapter, 
he thus speaks of this inevitable social movement :— 

“ The practical consequence is of great significance. It 
is, that the development in which the excluded masses of 
the peop are being brought into the competition of life 
on a footing of equality of opportunity is proceeding, and 
will apparently continue to proceed in Gre&t Britain, not 
by the violent stages of revolution, but as a gradual and 


orderly process of social change. The power-holding 
classes are in retreat “before the people ; but the retreat 


on the one side is orderly and unbroken, while the ad- | 


vance on the other is the steady, unhastening, onWard 


+ 


movement of a party conscious of the strength and recti- - 


tude of its cause, and in no doubt as to the final issue.” 
e 


Although thus clear‘as to the nature and final result of 
the movement now in progress towards securing for all 
men ‘equality of opportunity in the rivalry of life,” Mr. 
Kidd nowlfere explains what that term really means, and 
how complete is the revolution that it implies. It is. 


clear, in the first place, that there can be no equality of | 


opportunity so long as a limited class remain in posses- 
sion of the land on and by which‘all must live, and the 


whole inherent value of which is the creatior of society. ` 


The resumption of the land of the country bythe coth- 


munity is therefore the first esSentidl to ‘equality of 


opportunity.” Again, hereditary wealth is equally op- 


rs 
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posed to the principle, since it gives to @@lass the power 
to live permanently at the expense of the woskers,” In 
like fnanner, those whose parents cah give their children 
a better education, and supply them with the means of a 
good start in life, have greater opportunities than have 
the children of the poor. Kquality of opportunity de- 
emands, therefore, in the first place the same nfeans of 
education for all, and, afterwar@s, « sufficient endowment 
to give every young person‘an equally good start in life. 
It will thus be seen that the ‘principle of “ equality of op- 





portunity in the rivalry of life” goes very far indeed, and ` 


it wille judged by many to involve asedrastic, and as 
much W be dreaded, a change as socialism itself. ` It 
differs from socialism, however, inasmuch as it will leave 
rivalry and competition,®not only unchecked but even in- 
creased inintensity,and in ordertoavoid thecorresponding 
increase of some of the evils which result from our com- 
paratively limited competition, society will probably, pari 
passu with this development, so organise itself that every 
community will form a congeries of co-operative societies 
by which all will benefit,thus bringing about a form of 
voluntary municipal socialism. 

This great ‘principle of “‘equality of opportunities,” to 
which Mr. Kidal’s inquiry has led him, has been already 
fully set forth and advocated by a school of Belgian 
economists, and is worked out in detail by Agathon de 
Potter in his “ Economie Sociale,” published at Brussels 
in 1874. A similar principle obtains in the scheme of 
Dr. Hertzka, as explained in his interesting work, 
“ Freeland,” and now in course of experimental realisa- 
tion. 

Many other points of interest are discussed by Mr, 
Kidd, and will well repay careful study. Among these is 
his examination of the general belief as to the great 
intellectual inferiority of most savages, on which question 
he arrives at conclusions opposed to the views of most 
anthropologists. 
tion is not primarily Infellectual” is fu of original and 
inteyesting views, though mingled with details that are 
of doubtful accuracy. Sufficient, howevar, has been said 
to show ‘that we have here the work of a very able thinker 
who deals with the fundamental problems of civilisation 
and progress in a far more hopeful, manner than does 
another recent author, also of great ability—-Mr. Pearson. 
The two following extracts from the concluding paragraph 
of Mr. Kidd’s volume will serve to exhibit the general. 
“result of his inquiry :— 


+ 

“The movement which is uplifting the people—neces- 
sarily te a large extent at the expense of those above 
them—is but the final result of a long process of organic 
development. All anticipations and forebodings as to 
the future of the incoming democracy, founded upon 
comparisons with the past, are unreliable or worthless, 
For the world has never before witnessed a democracy 
of the kind that is now slowly assuming supreme power 
among the Western peoples.” ... 

“There are many who speak of the new ale of 
nations as if he were the same idle Demos whose ears 
the dishonest courtiers have tickled from time imme- 
morial. It is*not so. Even those who attempt to lead 
him do not rightly apprehend the nature of his strength. 
They do not perceive that his arfival is the crowning 
result of an ¢thical movement in which qualities and 
attributes which we have all been taught to regard as the 
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very highest of which human nature ds tapable, find the 


highest expression they | have evér r@ached in the histery, 
of the race.” e 


Every true reformer, every earnest student of society, 
evesy believer in humaa progress, will cordially welcome 
such conclusions, féunded as they are upon a careful study 
of history, enlightened by a thorough appreciation of the 
theory of evolution and the principle of natural selecéion, 

ALFRED R., WALLACE. 


EN ch ALENO ee ae 


ESSAYS IN HISTORICAL CHEMISTRY. 


Essays in Historical Chemistry. By T. E. Thorpe, 
Ph.D., B.Sc, $c.D., F.R.S. Pp. vii; 38r. (Mac- 
millan and Co., 1894.) 

REVIEWER is not bound to read the whole of the 
book which he reviews. I opened this book with 
the half-formed intentêon of practising the art of judicious 
skipping® but I have been obliged to read it all. I fancy 
that most people who take up the book, if they have some 
little acquaintance with chemistry will not carg to put it 
down tillthey have read it through ; “Znd that those who 
dip into it, knowing no chemistry, will determine to be- 
come more familiar with this, the most fascinating fnd 
the most human of the sciences. 


“This book consists mainly of lectures and addresses 
given at various times, and to audiences of very different 
type, during the last eighteen or twenty years. æ . The 
book has no pretensions to be considered a history of 
chemistry, even of the time over which its narratives 
extend.” 


+ 

These sentences, from the preface, sufficiently define 
the aim and scope of Prof. Thonpe’s essays. “Accounts 
are given of the lives and labours of Boyle, Priestley, 
Scheele, Cavendish, Lavoisier, Faraday, Graham, 
Wöhler, Dumas, and Mendel¢eff; there is also an essay 
Priestley, Cavendish, Lavoisier, and La Révolution 
Chimigue” ; and another on “The Rise and Develop- 
ment of Synthetical Chemistry.” The form ofthe book— 
a collection of essays written at different times—serves 
admirably to keep before the reader the månifoldness 
and the diversity of chemistry ; for chemistry isa Branch 
of natural science whose immediate object and scope 
@hange much from time to time. The characters and 
careers of the men whose lives are sketched in these 
essays were nearly as different ùs are the aspects of the 
science to which they were all devoted. But as the one 
aim ofechemistry is to bring the mind into actual contact 
with certain classes of natural occurrences, so the one aim 
of Boyle, and Priestley, and Faraday, and Lavoisier, and 
the other students of nature about whom Dr. Thore has 
written, was, as far as in them lay, to “ know the soul .of 
naeure, and see things as they are.” There is Priestley, 
the brilliant discoverer, the teacher of Latin, Greek, 
Hebrew, French and Italian, the lecturer on logic, elocu- 
tion, the theory of languages, oratory and criticism, 
history and general policy, civil law, and anatomy ; í 
there is Cavendish, the recluse the measurer Qf natugal 
quantities, the man who arranged kis dinner-parties by a 
legs of mutton of mutton (a: being proportional 
to the number of guests), the man*who, ween he felt 

ze Ld 


formula, dinner => 


and . 


ei 


on 
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eam going to die. 


death coming, saiti to his servant, “ Mind what I say—]I 
When I am gead, but not till then, go 
to Lord George Cavendish and tell him—go.” There 
are Lavoisie&t and Dumas, at once men of action 
, in many department? of public lift and men of thobght, 
men of thé world, and men of science; and there is 
Faraday, the humblest, the simplest, the most accurate, 
and the mast original, Or men. 

The booz abounds in examples @f the dangers, the 


difficulties@and the triumphs, of the scientificemethod. 


We see Priestley on the verge of great discoveries regard- 


“ing the composition of water and metallic calces, but 


held back by his devotion to that idol of the theatre, 
phgogiston. We see Boyle meeting the statement of 
Linus, that the mercury in the Torricellian vacuum is 
upheld by a kind of internal cord, by measuring the 
decrease in the volume of a portion of air caused by 
increasing the pressure on that air, and so arriving at 
the fundamental statement regarding the relation of 
gaseous volumes to pressure which is known as Boyle's 
law. o 

We are able, foo, to compare the thoroughness and 
methodical application of the Germans, as shown in the 
w6rk and lives of Wöhler and Kopp, with the brilliancy 
and sweep of the French naturalists Lavoisier and 


‘Dumas, and also with the stubborn perseverance and 


imaginative grasp of such English men of science as 
Dalton,Graham, Faraday, and "Boyle. 

The comparison of the two great atomists, Dalton a 
Graham, made on pp. 225-6, is succinct and suggestive. 
But I cannot agree with the author in his apparent 
approval of Henry’s statement that imagination had no 
part in the discoveries of Dalton. I am sure that every- 
one who has attempted to teach the essentials of the 
atomic theory emsist be convinced that without vivid 
imggination it is impossible to gain any firm hold of this 
great conception. The whole of Dr. Thorpe’s book, 
indeed, may be taken as a complete refutation of the 
vulgar miftake that the man of science has no need of 
imagination. 

One may be repelled by the solitary, non-human life of 
Cavendish ; but the character of Faraday,as set forth in 
Dr. Thorpe’ s sketch, must attract every reader. The 
accounts of the first meetings of Wéhler with Berzeliu8, 
and Dumas with Humboldt, given in the words of 


Wöhler and Dumas themselves, show that to men of: 


science too comes sometimes the glow of hero-worship. 
Who but a Frenchman would express his foy at’a 
new discovery made in the laboratory by seizing the dis- 
coverer and waltzing with him round the benches! This 
was*Gay-Lussac’s method. I have been present when the 
arrival of a few tarry, evil smelling, drops of a long- 
wished for compound has been hailed with shouts ànd 
songs; but the translation of the emotions of a chemist 
into the poetry of movement is a higher and more 
‘inspiring flight. e 
e The criticism given by Dr. Thorpe of the conception that 
umderlies the hypothesi#of Prout is one that chemists 
would do well to remember. In its original form, Prout’s 
hypothegis suggésted that the atoms pf the elements are 
collocatiéns of atoms of hydrogen, and that, therefore, the 


etomic w&ights of the elements are whole multiples of the 
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atgmic weigM®of hydrogen. Dr. Thorpe very justly re 
marks of the work,of Stas (p. 229) : i í 

“ lt may be that it demolished Prout’s hypothesis ir 
its oxiginal form, but it has not touched the wider ques: 
tion; imdeed it is very doubtful whether the wider ques: 
tion is capable of being reached by direct experiments 
of the nature of those of Stas, unless the weight of thy 
common atomis somg very considerable fraction, say one 
half or one-fourth, of that of the hydrogen atom. » 


It seems to me thatechemists have been very ready t 
forget “the wider question ” that underlies the hypothesi: 
of Prout. That wider question is: Are the eleynentary 
atoms collocations of different numbers òf attw$ of one 
fundamental kind of matter? And Prof. Thorpe doe 
well to point out that this question cannot be answerer 
by measurements of the relative weights of the atoms o 
the kinds of matter that we call elements. If the bes 
established values for the atomic weights are multipliee 
by one hundred, all the values will be expressed in whole 
numbers; it is then only necessary to assume that the 
atom of the fundamefttal matter is one hundred time 
lighter than the atom of hydrogen, and, ® the wide 
question underlying Prout’s hypothesis can be answerer 
by measurements of atomic weights, What question i 
answered. The solution of the world-old enigma of the 
unity of matter must be sought for by other methods. 

On p. 154 the author quotes from Faraday, who, whem 
writing to a scientific man at variance with another, re 
marked : 

i 

“These polemics of the scientific world are®véry un 
fortunate things; they form the great stain to which’ the 
beautiful edifice of scientific truth is subject., Are the: 
inevitable ?” 

Would it not have been better had Dr. Thorpe, re 
membering this wise remark Inade by Faraday, who wa 
the perfect representative of the true scientific student o 
nature, omitted from his collected essays that entitles 
“Priestley, Cawendish, Lavoisfer, and La Révolutior 
Chimigue”? This essay jars somewhat. It is not iy» 
harmony with the others ; ft is not concerned with mat 
ters of universal interest; it revives a controversy tha 
surely had better been left in forgetfulness. For is p 
of much importance to determine whether Lavoisie: 
was “or was not wholly indebted to Priestley for th» 
fact that red precipitate, when heated, gives off a ga: 
wherein a taper burns brilliantly? 

Lavoisier can afford to make full acknowledgment of 
indebtedness to Priestley. Priestley discovered dephlo 
Bieteatec air; Lavoisier gave oxygen to science. 

° M. M. PATTISON “Murr. 


THE ORIGIN OF GLACIAL DRIFTS. 
The Canadian Ice-Age. By Sir J. Wiliam Dawson 
C.MeG., F.R.S. (Montreal: William V. Dawson. New 
York and London: The Scientific Publishing Com 


pany, 1893.) 
[* is continually brought to the notige of geologist: 
that the most recent period in the long history o 
the earth is also that which excites the greatest con. 
troversy. We can deal complacently with earthymove- 
ments, mountain-thrusts, and supbmergences of half a 
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continent, so long as the organisms afieltted soy these 
occuffences are less,specialised mammals than durselves ; 
out we find it hard to believe in great physical or climatic 
changes within the limits of our own written or unwritten 
history. Moreover, our knowledge of the post-Pliocene 
period is burdened with an excess of detail® and broad 
and sweeping generalisations seem at present out of the 
question. And, if we go one step further, we may fairly 
attribute our friendly agreement with regard to the con- 
ditions of the older periods to our ignorance rather than 
KO: our information, 

Sir WĦiam Dawson, in the present work, summarises 
‘several previous papers of his own, just as M. Gaudry’s 
detailed memoirs were summarised for general use in 
“t Les Ancêtres de nos Animaux.” This handy paper- 
bound volume deals strictly with Canada, and is in no 
way a “ Theory of the Earth.” It is moder&te in tone, and 
Norms a serious plea for a rational treatment of the glaéial 
epoch. Whatever caused the cold conditions in the 
northern hemisphere, or in parts#of the northern hemi- 
sphere, it ¢s pointed out that the land-ice in Canada 
radiated from two local centres, and not from the hypo- 
thetical ice-caj,at the pole. Readers of NATURE will 
remember the evidence brought forward by Dr, G. M. 
Dawson as to the ‘‘Laurentide” centre of glaciation on 
the east and the “ Cordilleran” centre on the west 
(NATURE, vol. xlii. p. 650). The conditions maintained 
by Sir W. Dawson as most favourable to the develop- 
ment ofgglaciers are high masses of land in proximity to 
cold seas; and, as he properly points out, these con- 
ditions still prevail in North America to a greater extent 
than in North Europe. They prevail, moreover, in Green- 


land, but not in Grinnell Land, to cite two closely neigh- 


bouring areas. ° 

It will be clear, then, that Sir W. Dawson urges that 
differential earth-movement was the main factor in the 
production of Canadiam glaciation. 
marine shells in the drift, of the bones “of whales, of the 
character of the depoi themselves, all points to the 
existence of wide areas of submergence. With regard, 
for example, to the Cordilleran centre in British Columbia, 
our author writes :— 


® 
“The conditions were combined of a high mountain 
chain with the Pacific on the. west, and the then sub- 
merged area of the great plains on the east, affording 
next to Greenland the grandest gathering-ground for 
snow and ice that the northern hemigphere has seen.” 


Of recent years it has been far too generally assumed 
that we have to picture the glaciers of the ice-age moving 
across the features of the country as we at present know 
them. The views of Prof. Suess with regard *to earth- 
movements in the historic period are perhaps only fair 
criticism of somewhat hasty observations ; but, in face of 
the extraordinary evidence of post-Pliocene uphgavals, it 
is at least irrational to believé that these terminated with 
man’s appearance on the globe. Many English “gla- 
cialists ” accept a recent submergence of their country toa 
depth of 500 feet, and yet postulate the most catastrophic 
occurrences tg account for marite beds at twice that 
heigat abovethe sea. Yet we now have, in addition to 
the old Lyellian insgances, such as the Astian or even 
later beds in Sicily, which are elevated some 3000 feet, 
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The evidence of” 


evidence given us by Prof. Andrew, Lawson ofea post- 


Pliocene uplift of the cantinental coast of California fo « 


heights of from 800 to 1500 feet ; and Sir, W. Dawson’s 
reqyirements to explain fhe distribution ofthe Canadian 
drift are such as wibl Seem moderate and natural to every | 
rational uniformitarian. 

On p. 111 of the present work, the author discusses the 
possibility of distinguishing striations prodyced by the 
“huge ice-islands @in shallow seas from the deeper and 
firmer markings of true glacier-ice. Grand the sub- 
mergence, which in itself assists in the formation of snow 
and ice, the- phenomena of the distribution of boulders 
receive at once their simplest explanation ; and in chapter 
v. the local detaifs of the drifts are taken, area „by 
area, into consideration, Our own British islands must 
similarly be discussed area by area. Because it seems 
probable that Scotland in the glacial epoch was a local 
Greenland, there is n8 reason why England should also 
have beef lifted above the sea. The evidence accumu- 
lating in Ireland goes far in favour of a long submergence 
of that country, with the production of an archjpelago of 
picturesque and snow-capped islands. Hence it is that 
we may welcome Sir W. Dawson’s summary of results in 
Canadaas a reminder that land-ice and enormous tèr- 
minal moraines are not to be left in undisputed possession 
of the field. -We can even sympathise with him in his: 
final sense of irritation, when he charges some glacialists 
with “misunderstanding or misrepresenting the glacial 
work now going on in the arctic and boreal regions.” 
“These are grave accusations,” he continues, “ but I find 
none of the memoirs or other writings of ,the currgnt 
school of glacialists free from such errors; ‘and I think 
it is time that reasonable men should discountenance 
these misrepresentations, and adopt more moderate and 
rational views.” PETEA ° 

Of course Sir W. Dawson cannot resist the temptation 
of stating as “an inevitable conclugion ” (p. 289) “that 
the origin of specific types is quite distinct from varietal 
modification”; but this is a cheerful “side-thrust, as it 
were, in a work on quite another subject. On p. 36 the 
use of “ Neozoic” as equivalent to “ Tertiary seems un- 
usual; and on p. 51 there is a sentence on the origin of 
fiords, quoted from an earlier paper by the author, which 
describes them as ‘‘ often evidences of the action of the 
waves,’ They may have nothing to do with glacial ex- 
cavation, but still less can they “be regarded as products 
of marine erosion, unless the author confines himself to 
the cafes that ag has specially examined in Nova Scotia. 

G, A, J. C. 


e 
OUR BOOK SHELF. 


GPundsiige einer Entwickelungsgeschichte der Pflanzen- 
welt Mitteleuropas sett deutsAusgang dier Tertiarzett. 
Von Dr. August Schulz. (Jena: ‘Gustav Fischer, 1894. 
8vo. pp. 206.) (Outlines*of a History of the Develop- 
ment of the Flor of Central Eurepe since the close of 
the Tertiary Periogi.) Š 


iN a preliminary note by” the author, es are 4n- 
formed that this dissertation is æ extract from a more’ 
extended essay qn the vegetation of Centrą] Europe, 
which present circumstances prevent him from publish- 
ing in full. Theetitle cited above *is really,that of the 
first chapter of the work only. A secopd deals with tlee 
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spygad of the “thermophytes” in Central Europe since 
the “fourth ice-period 2; and a third with the division of 
Central Europe into fforal districts ; followed by some 
seventy pages®of explanatory remarks on the points 
raised in the precedif®g chaptefs. Unfortunately for 
those who wquld wish to consult this béok, it has neithér 
index nor headings of any kind. There is no attempt 
whatever to classify the facts and data ; ho map, no 
summary, n@ digest, no general conclusions; indeed, 
no help at all for the reader desirous pf knowing what 
the writer hag arrived at, or is leading up to. He pegins 
with the assumption, that only very few of the plants 
which now inhabit Europe were already here in Miocene 
times, and that a large.majority of the present vegetable 
inhabitants consist of immigrants and such as have 
originated within the territory since the*beginning of the 
Pliocene period. The homes of the migrated species he 
would seek in Arctic America, but chiefly in Asia ; anda 
very small number he considers have migrated from 
North Africa. In illustration of migrations the author 
gives full details of the present difribution of a small 
selection of plants; but only in words, so tha®it Is a 
study to trace the areas. Having thus called attention 
to this work, we must leave it to the reader with leisure 
to follow tHe writ@mwkrough his four ice-periods, and the 
present distribution of the leading elements of the flora 
of Central Europe; and we may add, that he will find 
much interesting matter. 


Elementary Metal Work. By G.C. Leland. (Whittaker 
and Co., 1894.) 


eTHIS book is devoid of scientific or general interest, 
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merely tr@ating of certain kinds of decorative metal work 
which can be executed by amateurs and children, and 
which, as a general rule, we would far rather be without. 
These have been instances, however, in which metal 
working ‘at Home, directed by energetic people of taste 
and leisur8, has been fgund to greatly benefit working 
men and. their families who are forced to be com- 
paratively idle in winter. In a certain charming spot in 
the Lake Districtemmnere such objects are readily disposed 
of to,tourists, the results have been most’ satisfactory, 
and we wish some such home industries could be intro- 
duced into parts of Ireland and Scotland frequented by 
visitors in yimmer, where the enforced winter idleness 
produces an amount of poverty painful to think of. 

J. S.G. 


LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions éx- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous communications.) © 
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THE, Astronomer Royal was kind enough to show me the 
permarfent photographic records of earth currents during the 
great magnetic storm on February 20-21, and they indicated 
so unmistakably such rapid and violent alternations, that I sum 
plied our principal relay stations with telephones and with 
instructions to insert them if, circuit whenever they observed 
indications of disturbances. This happened on March 30-31, 
during the display of the Aurora Bor@ilis. Mr, Donnithorne, in 
Llanfair P.G., Anglesea, reports +=“ At®2.0 a.m. (Saturday) 
the telephone receiver was again trieds and then ‘twangs’ 
were heard es if a stretched wfc had been struck, and a kind of 
whistling sound. The syength of the earth current was 17°7 
milliampéres.” Mr, iles, in Lowestoft, reports :—‘' Noise on 
408, (Liverpe®!-Ilamburg) wire seemed like that heard when a 
fly-wheel ig rapidly revolving,” and '“' sounds in telephone 
appear like®heavy carts rumbling in tfe distance.” Mr. 
Scaife, in Ilaverfusdwest, reports :—‘* March 31, 2.5 a.m. 
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Eart currents x all wiref; wires completely stopped... . 
Peculiar ari weiid sognds distinctly perceived, some highly- 
pitched musical notes, others resembling’furmur of waves on a 
distant beach. ... The musical sounds would very much: 
resemble those emitted by a number of sirens driven at first 
slowly, th€n increased until a ‘screech’ is produced, then 
again dying away. Duration bf each averaged about twenty 
seconds.” These experienced observegs, situated at three dis- 
tant points, and perfec§ly ecquainted with the ordinary in- 
ductive disturbances on telephone circuits, simultaneously 
observed and independently recorded their own impressions of 
peculiar sounds exerted in’telephones by very rapid alterna- 
tions or pulsations of currents which accompanied gr were 
consequent on sun-spots, earth currents, and the Aurora. 
Borealis. . W. di. PREECE. 
G.P.O., April 9. 
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The Aurora of March 30. 


I VENTURE to supplement the reference in NATURE to the 
„Aurora of March 30, by a brief account of an observation made 
by me at Bristol. © 

Ateabout 10.30 p.m. L noticed against a dark blue sky a single 
narrow rose-coloured ray stretching from between a and 8 Ursa 
Majoris to the neighbourhood of 5 Auriga, and slightly beyond 
it. It was speedily joined y a second and then by a third ray, 
apparently diverging from a common centre about,5 degrees 
beyond a and 8 Ursa Majoris. The three rays gradually became 
less divergent, and merged into dne broad beam, which ulti- 
mately faded away : the whole phenomena lastigg about 5 or 6 
minutes only. Atthe same time ‘there was a greenish-white 
luminosity on the N.N.W, horizon, suggestive of a belated and 
misplaced sunset. I understand that this had endured for along 
time, perhaps an hour or more. J. RYAN. 

University College, Bristol, April 9. 
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Crystalline Schists of Devonian Age. l 
IN a recent number of NATURE (vol. xlix. p. 435) Prof, 


_ Bonney writes :—'' Speaking for ourselves we think he (Prof, 


van Hise) is disposed to... . admit on too slight evidence 
that in ‘Silurian, Devonian, and even later times, completely 
crystalline schists have been produced over large areas’; for in 
the past this assertion has been sœ often made, and so often 
proved erroneous, that on the principle, ‘once bit, twice shy,’ 
we are disposed to be a little sceptical,” 

e Mere assertions in geology, as in general science, are scarcely 
worth the trouble of contradicting ; bugin one case, at least, the 
evidence of the exist@nce of completely crystalline ‘* Devonian” 
schists does not rest on mere assertion, > è 

I published certain microscopfe evidence in favour of the 
Devonian age of the schicts of the Start and Bolt district in the 

Geological Magazine in 1892, and as Prof. Bonney would not 
condescend to weigh the said evidence, but contented himself by 
attempting to defend his own position by ‘‘ abusing plaintiff's 
attorney?” I proceeded to dissect his own argument for the 
Archeean age of the rocks in question in a separate publication. 

Until the facts and arguments advanced m support of the 
“t Devonian” age of these crystalline rocks, and the argu- 
ments against Prof. Bonney’s rival hypothesis, (the latter 
based on a brief week’s investigation of a district which has 

puzzled geologists for over half a century) are all fairly met, I 
must deprecate any attempt being made to lead the reagers of 
your journal to believe that the doctrine of the ‘* Devonian” 
age of the Devonshire schists has been ‘‘ proved erroneous,” 

Torquay, March 23. ARTHUR R. HUNT. 


P.S.—When the above was written I had not seen the 
remarks of the Director General of the Geofogical Survey on 
the metamorphic area of South Devon, published in your issue 
of March g2 (NATURE, vol. xlix. p. 497). e 
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William Pengelly. 


ProF, Boyp DAWKINS, in his otherwise excellent obituary 
of Pengelly, refers to the Bovey Tracey beds as a Miocene 
Lake deposit. They are, however, not lacustrine but fluviatile, 
consisting of current-bedded coarse grits alternating with 
lignitic muds, such as are deposited in stretche® of still water 
when the main current cuts itself a new charfhel. Lflho- 
logically these beds are identical* withe those of Corfe and 
Bournemouth, and there is no reason to doubt their being the 
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deposits of one an@ the same river. Neithggare they Miocene, 
if the evidence of fossils is to'be Trusted ; and we have nm» other 
-gijdes in this case but the Jithology,and palæoftology, since 
the identifiable an@ most characteristic fossils are also found in 
the Middle Bagshots of Bournemouth, in a precisely similar 
matrix, and in the same state of preservation, In de&termining 
the age of the deposits, great stress was laid on the supposed 
identity ofthe SrguoiaeCoultste of Bovey wit that ofthe lTam- 
stead beds ; but by visiting Bovey not long since, ant oblaining 
perfect specimens of the cones, @ sagisfied myself that the Bovey 
plant is a true Seguozz, with scales growing at right angles from 
-the axis, and with compressed winged seeds ; while even more 
perfect specimens from Hamstead; obtained soon after, showed 
the scales ipserted at the base, and the seeds wingless, falling 
thus,more properly into Athrotaxis. The foliage growth is 
also-enjirely different, though the Jeaves are similar. The point 
is of some importance, yet the mistake having been made by 
such ‘‘heroes of geology ” as Heer and Pengelly, is extremely 
hard to eradicate. ° J. STARKIE GARDNER. 





A Rejected Address. 


Conscious that the protestant is a weak®kneed wrochs, I ask 
permission to protest by implication against a commo trivial 
mistake. How long will people go on writing about ‘‘ political 
meteorology ” and the like, meaning, by this, haphazard predic- 
tion? The meteorologist is as near a cousin to the /ocal 
‘** veather-prophet ” as Helmholtz to the artisan who is making 
a spectacle-case ; or, to usg an illustration lent me by a lady, as 
the astronomer is @® the astrologer. NUBES. 

Aprilo. e 
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THE LIMBS OF LEPIDOSIREN PARADOXA. 


R. GUNTHER, in his valuable work, “The Study 
of Fishes,” says of Natterer’s Lepidosiren from 
the Amazons, “It is one of the greatest desiderata of 
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natural history collections.” In fact, only seven years 
ago the opinion was current that Natterer had been 
deceived by specimens of Protopterus imporged from 
Africa, or that in some way African specimens had beef 
mixed with hig American collections. ) 

I was therefore greatly pleased to obtain recently for 
the Oxford University Museum, by purchase from 
a London dealer, specimens of the Lepidosiren of 
the Amazon well preserved in spirit. I immediately 
notiged a peculiarity about the pelvic fins, which it is 
the object of the present note to make known. These 
fins, whilst more robust than the pectorals, were remark- 
able for exhibiting upon their dorso-mediad surface a 
clothing of well-developed “villi” the appearance of 
which is best gathered from the accompanying sketches 
(Figs. 2 and 3). 

As many as four “ villi” were in some cases united at 
the base, or mounted on a short trunk. 

No such “villi” are known in the African Protopterus, 
nor in Ceratodus. 

The speaimen figured by Natterer showed no trace of 
these “villi.” This was a female, whilst the specimens 
recently imported which exhibit*the “ villi” are males. 

am at present engaged in an examination of the 
minute structure of these “ villi” of the pelvic limbs of 
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Lepidosiren. Whether tactile ‘or respiratory,theyeform a 
most remarkable feature, angl it seems woreh while to > 
placea brief notice eof them gt once in the handseof ° 
naturalists. = 
‘Natterer’s figure of Lepidosiren (Which has oftene 
een copied) is nat good. It does not give a fair idea of, 
ethe proportions òf the animal. I hope spon to publish 
a careful drawing of life-size. Lepidosiren is distigctly e 
Š ê 





ANT. 


Fic. 2. 


longer in proportién to breadth than is Protopterus, and 
theres a greater distance between the pectoral and pelvic 

fins in Lepidosiren (in proportion to total Jength) than in 
Protopterus. The median fin is not so deep in Lepido- e 
siren as in Protopterus. a” 

The woodcuts are as follows :— 

Fig. 1 represents the left pectoral fin and opercular 
opening. 

Fig. 2 shows the left pelvic fin, drawn to the same 
scale, in its natural position of rest; the long axis nearly 
parallel with the long axis of the body. 

Fig. 3 shows the same pelvic fin turned forward (œ 
position which the animal can give it in life), @xposing the 
dorso-mediad face of the fin with its numerous “ villi.” 


Fic. 3. 


i e 
The lifting of the fin has also exposed the anes, which 
lies on the left side of the median line of the body. 
E. Ray LANKESTER. 
March 20. 





BEES AND DEAD CARCASES. 


[DURING the last two hundred years our knowledge 
of nathral and physical science has advanced by 
leaps and bounds, until, in most departments, it has 
risen toa level far exceeding anything which kas been 
recorded during historic times. Hence, in dealing with 

~improbable or impossible statements which have come 
down to us from classical or medizval times, we are 
perhaps too apt to forget thé old proverb that “thereis œ 
no smoke without fire,” and to dismiss them at once as ¢ 
vulgar superstitions, ifstead of segking for the substratum 
of truth which will often be found to underlie them. ° 
Even so plain and simple agstatement as that ants store 
up food was long discredited ; for, asthe ant?of Nofthern 
Europe do not possess this bWbit, it was supposed to ° 


114 On the so-called Bugonia of the Ancients, and-its Refftion to Exstalise 
tenax, a Two-wingei Insect.” By Baron C. R. O iten- Sacken. Reprinted 
fromthe Budletino della Societa Entomologka I faliang Anno xxv. 1893. 
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havelarisen from. their having been seen carrying their 
pups (ore in commog talk, “ant-eggs”). But a case 
whith nearer concerns our presengsubject is that of the 
distant islands, upon Which, as many Arabic writers 
gravely assurede us, grew trees bearing fruit resembling 
human heads, which ery out “ W4k-wdk” at sunr@e 
and sunset. What could be made of sifch a story ” One 
fine day Mr. Wallace landed in the Aru Islands, and 
found that the Birds of Paradise were in the habit of 
settling on thẹ trees in flocks, about sunrise, uttering this 
very cry. So the mystery was sei up, though it is 
‘quite possiblg that Mr. Wallace himself may have been 
unaware of the existencé of the legend when he put the 
explanation on record. è 

Everyone must be well aware that the ancients believed 
that bees either established themselves, or were pro- 
duced spontaneously in dead carcases.e The two most 
famfliar instances are to be found in the story of Samson 
(Judges, ch. xiv.)}, and in Virgil’s Georgics iv.; but 
there are many other references to it in various authors, 
many of them of good repute, down to a very recent 
period. But with the dawn of a more scientific age the 
idea of bees being produced from carcases was rejected ; 


‘and the Biblical narrative was interpreted to mean that 


the bees had made their nest in a dried-up carcase or 
skeleton. eAs themigptuagint says expressly that Samson 
found the bees and honey in the szouth of the lion, this 
explanation might not perhaps have appeared so very 
unr@asonable, in default of a better. But several writers 
suggested that in cases where the spontaneous generation 
of bees from carcases was positively asserted, flesh- flies 
may have been mistaken for bees ; and in the pamphlet 
before us, which has suggested our own remarks, Baron 


. Osten-Sagken, the eminent dipterist, has given a long 


account of the popular idea of “ Bugonia,” or the pro- 
duction of bees from the carcases of oxen, and puts 
forth what certainly appears to be the correct explana- 
tio. “ The original cause of this delusion lies in the 
fact that a very common fly, scientifically called Zrzstalzs 
tenax (popularly the drohe fly), lays its eggs upon car- 
cases of animals, that its larva develop within the 
putresgent mass, and finally change into a swarm of 
flies which in their shape, hairy clothing, and colour, 
look*exactly like bees, although they belong to a totally 
different order of imsects. Bees belong to the order 
Hymenoptera, and have four wings ; the female .is pro- 
vided with®a sting at the end of the body. The fly 
Eristalis belongs to the order Difera, has only two 
wings, and*no sting.” 

Thi thesis Osten-Sacken works out in great detail, 
quoting or referring to a large number of authors, 
Among other interesting points, he calls attention to 
another classical notion that wass were produced from 
the carcases of horses. These supposed wasps he 
identifies with Helophilus, a wasp-like genus of flies not 
far removed from F#yésta/is. Thus the one error 
illustrates and explains the other in a singularly ap- 
posite manner. As regards Samson, Osten-Sacken re- 
marks, “The riddle . . . affords the -proof of another 
fact, that the belief in the Bugouza was current among 
the people at that time, because, without that sub- 
stratum, the riddle would not have had any meaning.” 

Osten-Sacken concludes his pamphlet with a detailed 
account of Eristalis tenax. The fly appears to be com- 


mon in almost all parts’ of the Old World (and ‘has. 


latterly been introduced into America, also), so that the 
story of the Augogia could "easily have originated 
spontaneously (even. if the bees themselves do not) in 
any countfy. Indeed, in gill probability the story may 
have spruhg up independently in more than one part of 
the world. . @ . } 
Baron Qsten-Satken has lived much in America, and 
is ‘usually tn the habit of writing in English to whatever 
journal he addresse? his observations ¢ and his present 
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interesting parghlet is Qo exception® It will be seen 
that &e writes A for entomologists only, but for scholars 
and literar men ; ang we have not attempted to do mere 
than give a brief sketch of a critical eSsay which, to be 
appreciated, must be read inits entirety. But we cannot 
now do petter than quote the Baron’s concluding 
remarks. i Š 7 

“Except thè silkworm and the honey-bee, I hardly 
know of any insect that can show an historical record 
equal to that of Evr7stafs tenax. The record begins in 
the dusk of prehistoric times, and continues up to the 
present date. In its earliést days Æ. fenax appears like a 
myth, a misunderstood and unnamed being, praised for, 
qualities which ¥ never possessed, a theme for mytho- 
logy in prose and poetry, later on, the Bubble of its 
glory having burst, it gradually settles into a kind of 
commensalism with man, it obtains from him ‘a local 
habitation and a name’; it joins*the Anglo-Saxon race 
in its immense colonial development, it vies with it in 
prodigies of fecundity, and at present renders hitherto 
unrecognised s@rvices in converting ‘atrocious stuff’ 
into pure and clean living matter! 

“I close this chapter on the Bugonia-craze with 
the moral of it, contaiged in another sentence from 
Goethe :-— 

‘Man sieht nur was man weiss.’ ”  * 


è ‘ W. F. KIRBY. 





CHARLES EDWARD BROWN-SÉQUARD. 


THIS distinguished physiologist and physician was 
born on April 8, 1817, at Port Louis, Mauritius, 
His father, Edward Brown, of Philadelphia, was of Irish 
origin, and his mother was of.a French family which had 
been settled for some time at the “Isle of France® Tis 
early education was carried on in his native island, 
where at Port Louis there was and is a most excellent 
college for literature and science; but wishing to study 
for the medical profession, the young Charles Edward 
was sent, in about his twentieth’ year of age, to Paris, 
where he adopted a surname composed of his two 
patronymics.. 
a In 1840 he obtained the M.D. degree at Paris, and as 
a pupil of Claude Bernard’s, hee followed closely the 
brilliant researches of his master, and with a boundless 
enthusiasm he commenced thg study of nerve physiology, 
which he continuéd with but brief periods of intermission 
for the next fifty years of his life. By the accidents of his 
birth he became from his earliest years equally proficient 
in both the English and French tongues ; but though an 
Englisaman by birth, he always seemed to regard France 
as his home, and Paris as his resting-place. Owing in 
part to Brown-Séquard’s facility of writiag both Fiench 
and English, his various papers on the functions of the 
sympathetic nerves and ganglia soon made his views 
known to a large ciréle of inquirers, and in 1858 he was 
invited to deliver a course of six lectures at the Royal 


College of Surgeons, in Lincoln’s-Inn Fields. «About 


this period, also, a number of the younger physicians and 
surgeons of Dublin persuaded him to come as far west 
as Dubli», to repeat this course, but at that time no col- 
lege in the Irish capital was found willing to open its 
doors to the experimental physiologist, and the lectures 
were delivered in the back room of a concert hall. For the 
first ten èr twelve years after taking. his doctor’s degree 
the struggle for life was. somewhat arduous ; his line of 
research was not productive of an income, and the 
pecuniary rewards for scientific writing or for scientific 
reports was excessively small. The writer Gills to mind 
a visit paid to Brown-Séquard at his lodgings in Paris ; 
the two rooms occupied by him were just ynder the sky, 
and their chief furniture consisted of books, pamphiets, 


and writing paper. ý ü 


E 
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His first of many visits to the United? §tates was made 
about 1850,and his workon ‘‘Experimental Regearchés ap- 
pl&d to Physiology and Pathology was published in New 
York in 1853. In January 1858 the first part appeared of 
the Journal de la Physiologie de l Homme et des Aximaus. 
It was dedicated to Biot, Rayer, Flourens,and James 
Paget, as a “hommage de reconnaissance et de respec- 
tueuse affection.” „His experimental researches had 
alreddy proved of immense #@npertance in their bearings 
on various pathological conditions, and the results of 
experiment had not only aided ip the diagnosis of disease, 
but had also furnished means and hints whereby suffer- 
eing hemanity could be relieved, so that it was not very 

surprising that when, in 1860, the Hospital for the 
ParalySed and Epileptic was opened in London, Brown- 
Séquard was selected to be its physician, Arduous as 
were his’ new duties,,they had a special attraction for 
him. His labours, however, did not end with his hos- 
pital work ; a large private practice demanded a great 
expenditure of his own nerve force, coats sorta a couple of 
years he talked of it as being overwhelming. A visit 
paid to him at this time was a contrast to the one at 
Parts. The large reception-room in his house in Caven- 
dish-square was filled with awxious patients and their 
friends. A hasty interview on the staircase was all that 
he could afford ; it ended with a “come and have a talk 
over old times, bwt comé at night for fear of the patients.” 
To those whe knew him well it was therefore no surprise 
. that in 1864 he should give up his hospital appointment, 
his patients, and his house in London, and go to the 
Harvard University, as Professor of Physiology and 
Pathology of the Nervous System. The rest at Cam- 
bridge did him good, and he recommenced original work ; 
but shortly afterwards his wife died, and in a fit of 
poignant grief he gave up his appoin'ment and returned 
once more, with his son, to Europe (February 1885), pass- 
ing through Dublin on his way to Paris. 
In 1868 he founded, in conjunction with Charcot and 
Vulpian, the Archives de Phystologie. Early in 1869 he 
was nominated ‘‘Professeur agrégé à la Faculté de 
Médecine de Paris.” łn this year he was elected an 
honorary member of the Royal Irish Academy. About 
1870 he again returned to the United States, staying for 
some time in New York; but he came back to Paris th 
1878, and succeeded Claude Bernard m the chair of Ex- 
perimental Medicine at the College of France. He was 
awarded the Baly medal by the Royal,College of Physi- 
_ cians of London in 1883, and was elected to Vulpian’s 
place in the French Academy in 1886, He wasaF.R.S. 
as well as a member of many continental and American 
Societies. 

His experimental researches, undertaken in fis later 
days—between_ 1889 and 1893-—-to sustain or even to 
renew the -vital powers, it is not necessary for us to 
particularly mention: dreams allowed to a poet are 
forbidden to the philosopher, and time will alone tel! 
whether there be any germ of reason in Brown-Séquard’s 
investigations ; if not, they may be forgotten and for- 
given. Wishing peace to hi? memory, we will not soon 
forget the gentleness of his disposition or his affection 
as a friend. He died at Paris on Sunday, Apyrjl 1. 


PROFESSOR ROBERTSON SMIT#. 


THE death of Prof. Robertson Smith, on March 31, 
at a comparatively early age, is a profound loss to 
the whole thinking world. 

Unfortunately for Science, and (in too many respects) 
for himself, his splendid intellectyal power was diverted, 
earlyinhis cafeer, from Physics and Mathematics, in which 
he ‘had givén sure earnest of success. He turned his 
attention to easterndangttages, and acquired a knowledge 
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of Hebrew, Arabic, and other tongues, quite excepfiohal 
in the case of a Briton. ee ° a 

Dr. Smith was born®at Keig, gberdeenshire, in 1849 
and educated at Aberdeen University, the New College, 
Edinburgh, and the Universities of Bonn®and Gottingen. 
IR 1868 he becarge*ASsistant to fhe Professor of Physics 
in Edinburgh University; in 1870, ate the age of 
twenty-four, he was appointed to the chair of Hebrewein 
the Free Church Collegeof Aberdeen. A few yearsdater 
he fell under the suspicion of holding heberodox views 
concerning Béblieal history. Orthodoxy raised her voice 
against him in the newspapers, in the ch&rches, in the 
Presbyteries, and finally, in the General Assembly of the 
Feee Church of Scotland, and the clamour culminated in 
his dismissal from the Professorship at Aberdeenin 1881. 
This was effected, zo by a direct condemnation of his 
published opinins, but by a monstrous (tempogary) 
alliance between ignorant fanaticism and cultivated 
jesuitry, which deplored the “unsettling tendency” of 
his articles ! 

He next became. successor to Prof, Baynes in the 
Editorship of the “last edition of the Encyclopædia 
Britanfiica; and here his business qualities, as well 
as his extraordinary range of learning, came pro- 
minently before the world. In 1883 Dr. Smith 
was appointed Reader in ArabiewffCamlfridge, and 
three years later he succeeded the late Mr. Bradshaw 
as librarian to the University. He was afterwards 
elected to. a Fellowship at Christ’s College, and to the 
Professorship of Arabic. 

What Smith might have done in science is shown by 
his masterly paper “Oz the Flow of Electricity in Con- 
ducting Surfaces” (Proc. R.S.E., 1870), which was rapidly 
written in the brief intervals of leisure affor@ed by his 
dual life as simultaneously a Student in the Free Church 
College, and Assistant to the Professor of Natural Philo- 
sophy in Edinburgh University. ` 

We understand that his engagement as*Assistant to 
Prof. Tait had its origin in the extremely remarkable 
appearance made by young Smith as a Candidate in the 
Examination for the Ferguson Scholarships, an examina- 
tion in which most of the very bes‘eamen in tite four 
Scottish Universities are annually pitted against, one 
another. i 

In Edinburgh University he did splendid service in 
the work of initiating the Physical Laboratory :~-and 
there can be no doubt that the esfrdt'de corps, and the 
genuine enthusiasm for scientific investigation, which he 
was so influential in exciting there, have inaugurated and 
promoted many a successful career (not in this country 
alone, but in far regions everywhere), and that, near and 
far, his death will be heard of with heart-felt sorrow. 

A light and playful feature of his too few years of 
scientific work consisted in hig exposures of the hollow- 
ness of the pretentions of certain “philosophers”: 
when they ventured to tread on scientific ground. Several 
of these will be found in the Proceedings and Tran- 
sactions of the Royal Society of Edinburgh (1869-71). 
Smith treats his antagonist “tenderly, as if he loved 
him,” but the exposure is none the less complete. 

A writer in the 7zzes thus testifies to Dr. Smith’s re- 
markable powers: “In him there has passed away a 
wan who possessed not only one of the most learned but 
also one of the most brilliant and striking minds in either 
of the great English Universities, and who was held in 
the highest regard ‘by the seading orientalists of the con- 
tinent. 
swiftness and acuteness of his intellect, and his pas- 
sionate love of truth combine@ to make an almost unigue 
personality. His talents for maghematics and physical 
science were scarcely less remarkable than those for 
linguistic studies and if he had not preferredsthe latter, 
there is no question that he could, have reached great 


eminence in the former.” e 
+ + 


His extmordinary range of knowledge, the 
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* AT the meeting of the Convocdion of the University of 
‘London on Tuesgay, the University was saved from committing 
an act detrimental to its bgst interests, The report of the annyal 
fommittee condemning the recommendations of the Gresham 
Commissioners as to the reconstruction of the University was 
under consideration, It was urged by the supporters of the 
report that thg rapidly increasing number of candidates who 
present themselves for the University examinations, was a 
sufficient argytnent against any change of constitutiog. We 
agree with Dr. Hart, that the University has raised the standard 
of education, that it has encouraged the aspirations of perstns 
‘unable to bear the expense of residence in University towns, and 
that it has done much for the higher education of women. But 
‘the fme has arrived when the University must become more than | 
:a mere examining body, if it wishes to keep pace with the ties. 
‘Members of Convocation who are jealous of the prerogative 
position at present occupied should look around, and then ask 
themselves whether London ought nôt to have a teaching | 
‘University like those of other capitals in Europe. A®mistaken 
dea as to the dignity of the University should not be allowed 
to stand in phe wayof the proposed developments. It would be 
far more dignified tọ accept the changes, unless, indeed, the 
‘University of London desires to find itself eclipsed by another 
wit a charter more suited tothe requirements of to-day. Some 
-of the most eminent members of Convocation recognise the 
necessity of the old order giving place to the new. Prof, 
Sylvanus Thompson pointed out that when functions were, 
-as in the case of London University, extremely limited, they 
should be @xtended. ‘‘ Whyshould not,” he said, ‘‘the University 
.perform all those great duties of encouraging research and learn- 
ing and of teaching, which were an essential part of a true 
Unéversity. . Ie hoped the matter would be appitoached in a 
‘temperate gpirit, and that they would not stand on a mistaken 
motion of their dignity. There might be blots on the scheme 
which they should seek to remove, but was it wise to oppose the 
-scheme in a thorqugkly hostile spirit? Let them beware of 
-showjng such a spirit, for it might be that a new University 
would arise, discharging all the functions of a University, and 
the present University of London might be left in the cold. 
‘The substituaion of*a new charter for an old did not, as they 
knew from past experience, impair the continuity of their exist- 
‘ence. It would be a great pity if two Universities should arise— 
one no@called by the name of the capital, but doing all the work 
-of a University, whilst that which was called the University of 
-London was restricted to the narrow sphere of examinations.» 
Mr. Thiselton Dyer also supported the recommendations of the 
Royal Commissioners, rightly remarking that the scheme would 
-enable the University to develop its full powers, especially in 
the department of post-graduate study, in which lies the true 
glory ofa University. The resolution of the annual confmittee, 
protesting against the withdrawal of the pre8ent charter, was 
eventually set aside by an almost unanimous vote. This is satis- 
factorf as far as it goes, but it does not dispose of the matter 
‘in a very effective manner. A motion was afterwards proposed by 
Sir Albert Rollit, in the following form :—-‘‘ That, with a view@to 
the speedy and satisfactory yconstitution of the University; it 
is desirable to secure, if possible, the co-operation of the Senate 
and Convocation, and with this Stbect Convocation refers the 
‘whole question of the “Teconstitution of the University to the 
annual conanittee, with powg to nominate members of a joint | 
-cofsultative committee of the Senate and Convocation.” ‘This | 
was unanimously adpptell; so the University is once more given 
the chanceesf reconsidering its policy, and $f gracefully accept- 
ing the proposed ‘changes before they are forced upon it, 
e 
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of each oføhè railway cornpanies of the United Kingdom a. 
copy'of the report of fhe ‘Royal Society’scommittée on colour 
visión (NATURE, vol. xlvi. p. 33), askitig for observations upon 
the recommendations it contains. It was pointed out that, as re- 
gards the officers employed in the mercantile marine, the Board of 
Trade had taken steps to give effect to the recommendations ofthe t 
committee on the method oé testing, and the Directors were 
urged to give careful consideration to the matter as far as con- 
cerned persons employed gn their railways. A Parliamentary. 
paper just published contains the replies received from the rail- ` 
way cdmpanies. On the whole, the result Is satfsfactor9. 
Many of the conipaniés accept Holmgrenés woel test for colour 
vision, and Snellen’s type system of testing form, though a 
large number use modifications of them, or supplement them 
with other tests. The necessity of periodical examinations is 
generally recognised, but the interval between the examinations 
varies in different companies from six months to five years. The 
directors of the Metropolitan District Railway consider that the 
committee's recommendation that the colours used for lights on 
béard ship, and for lamp signals on railways, should, as far as 
possible, be uniform in tiftt, as quite inadmissible. They say 
that the shades of light adopted for their signals ane the result 
of long and careful experiments, and of trials of many shades 
and gradations, and are best adapted to the peculiar circum- 
stances of underground working. It is also remarked that 
the cases of sighting at sea and sighting upon a railway, subject 
to such atmospheric variations as occur on the underground 
systems, are totally different. This strikes us, however, as 
sheer nonsense, 


THE French National Society of Horticulture will hold its 
tenth congress next month, and at the same time the annual 
horticultural exhibition will take place. The congress will be 
of an international character, and a number of in‘eresting ques- 
tions are down for discussion. Among these subjects are: 
Chlorophyll coasidered in relation to the vigour of cultivated 
plants ; capillarity in relation to the preparation of the soil; 
the nieans of accelerating the nitrification of substances contain- 
éng°nitrogen, and therefore to render them more easily assimil- 
able ; the necessity,of a unit of comp@rison for use in connection 
with the various systems of heating with hot water. Further 
information concerning the congress can be obtained by appli- 
cation to the Society, 84, Rue de Grenelle, Paris. . 


AN International Exhibition of Horticulture and Fruit 
Culture will be opened in St. Petersburg on September 22, 
and wifl remain open until November 12. 


THE death is announced, at Saratoff, of Mg Paul Jablochkoff, 


the inventor of the Jablochkoff candle system of electric 
lighting. l 


THE Right Hon. Lord Bowen, a friend of science and a 
supporter of her interests, digd on Tuesday at the agesof fifty- 
nine. IIe was elected a Fellow of the Royal Society iù 1885. 


AN astronomical congress will be held in San Francisco in 
June next, in connection with the Californian Midwinter 
International Exhibition, j 


MR. à. D. HALL has been appointed Principal of the 
Agricultural College at Wye, established by the joint county 
councils of Kent and Surrey, 


A WRITER in the current number of the Chemical News 
enumerates some of the streets, avenues, and pfblic squares in 
Paris, named after emingnt men on account of their scientific 
labours. In some instances the streets thus d&@ignated are ap- 


propriately placed near learned institutions w%&h which the ` 
« e : 
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_ investigators’ rames were asso@jated ; in Ghers, the names of 


men engaged in the same branch of gcience are @rouped within 
small areas, It i8 pointed out that the ‘‘ Jardin des Plantes is 
bounded by streets named respectively Cuvier, Buffon, and 
Geoffroy St. Hilaire; while in the immediate viginity are the 
streets Lacépede and the Plage Jussieu. Elsewhere in Paris the 
following names occur, ":— Lamarck, Linnæus, de S&ussure, and 
Hamboldt. Near the Ecole de @1égecine runs the street Dupuy- 
tren, and'in the same quarter the eminent physician Velpeau is 
honoured. Near the Hospital «la Salpêtrière two ` English 
physicians lend their names to streets, Harvey and Jenner. In 
the néighbotirhool of the Arc de Triomphe occur the names of 
the astrononeers Copernicus, Galileo, Kepler, Euler, and New- 
ton; elsewhere we find the streets Iluyghens, Laplace, and 
Herschell. Mathematicians and physicists have not been for- 
gotten, as shown by thie occurrence of the following street 
names:—Biot, Pascal, Lalande, Lahire, D’Alembert, Dulong, 
Arago, Monge, Legendre, Ampère, Fresngl, Becquerel, Gal- 
vani, Volta, Franklin, and Faraday. Ampere, Galvagi, and 
Faraday are near eacli other. Philosophy is represented by 
Descartes, Auguste Comte, and Bacon ; ; engineering by Vauban, 
Watt, Stephenson, and Fulton ; *aseful inventions by Bernard 
Palissy and Guttenberg ; exploration by Christopher Columbus 
and Magellan. Chemists have received, however, a larger 
share of the g@onours than any other single class, not even ex- 
cepting men of leiters, Thus we find streets named after the 
French chemists Bayen, Berthollet, Cadit, Chaptal, Darcet, 
Daguerre, Gay-Lussac, Lavoisier, Langier, Orfila, Parmentier, 
Payen, Raspail, Réaumur, Rouelle, Thénard, and Vauquelin ; 
the Swede Berzelius; and the Englishmen Davy, Faraday, 
Priestley, Cavendish, and Watt.” A straw is sufficient to tell 
whicheway the wind blows, and the above simple facts serve to 
show that the municipal authorities of Paris consider the names 
of men of science just as worthy of being handed down to 
posterity as those of followers of other professions. Similar 
authorities on this side of the Channel have not yet reached the 
condition in which scientffic workers are thus recognised. 


THE Paris Geographical Society has made the following 
awards for geographical research :—A gold medal to M. Cai- 
mir Maistre for his expl8ration between tht Congo and Niger; 
a ggold medal to Prince Henry of Orleans for his scientific 
journey to Tonkin and in tht Laos countiy ; Prix Pierre-Felix 
Fournier to M. Vital Cuinet for his important work on “ Turkey 
in Asia” ;a gold medal to M. André Delebecque for his re- 
searches on French lakes ; a gold medal to M. E. Foa for his 
explorations in South Africa, from the Cape to Lak® Nyasa; 
Prix Herbet-Fournet to M. P. Savorgnan de Brazza for his ex- 
plorations in.th® French Congo, and for the part he has played 
in the colonial expansion of France; a gold medal to M. M. 
Monnier for the whole of his explorations, and especially for his 
voyage to the Ivory Coast; a gold medal to M. H. Schirmer 
for hig monograph on the Sahara; a silver medal to Dr. A. 
Hagen for his scientific studies on the New Hebrides ; a silver 
medal to M. L. Vignon for his works on French colonies, 
and especially for his important work ‘‘La *France en 
Algérie” ; Prix Jomard to M. Camille Imbault-Huart for his 
work on the ‘‘ Island of Formosa.” 


THE exploration of the Lukuga river, which forms tĦe periodic 
outlet of Lake Tanganyika, by the Katanga expedition under 
M. Delcommune, forms the subject of a short article and map 
in a recent issue of the ‘Mouvement Géographigue. The river 
was traced down to its confluence with the Lualaba or Upper 
Congo, in the last months of 1892, After leaving the lake the 
river pierced fhe Kakazi hills in a gorge, lined by cliffs 300 
metres high® then expands in a marshy tract, contracts 
to pass another gorge,” and expands once more on 
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the plain, where it enters they Lughtba 230 mies from its 
source In Lake Tangagyika, and at a level 300 metres lower. 


Though the volume of the rive’ was small at the time ok? 


observation, and the water very shallow, efidence was found of 
he occasional occurrence of very heavy floods, It appearede 
that the Lukuga first became an outlet of the lake in consequefice 
of an exceptional rise of the water-level forcing an exit thibugh 
the most easily breached part of its coast- line. | 


THE Norwezean whaler Jassu, Captain ae has suc- 
ceedgd in reaching what is probably a higher Southern latitude 
than any steam vessel had previously dune. Part of the log of 
fhe vessel has been forwarded to Dr. John Murray, who com- 
municated it tothe April number of the Scottish Geographicat. 
Mugazine, along ewith a map of the Fuson’s route. The dis- 
coveries made were, in Dr. Murray’s opinion, the most ims 
portant since Ross’s voyage. The Dundee and Norwegian 
sealers in 1892 found the sea to the south of Joinville and 
Louis Philippe Lands blocked with ice and swarming with: 
seals; but in November 1893, Captain Larsen found clear: 
water, fnd saw few seals. On December 1, when in Jat. 66° 4’ S.. 
and long. 59° 49’ W., rocky land was seen to the east, the- 
coast-tending from N.W. to S.E. Hi w-cowered land was. 


seen to the south on December 4, in lat. 67° S. and long. 60° W., 


and two days later the ship reached her farthest south point,. 
68° 10’ S., finding a stretch of low bay ice with few dracks.. 
A group of islands was found on the return, situated about 
65° 7’ S. and §8° 22’ W., on two of which active volcanoes. 
were observed, Captain Larsen landed on these islands, which. 
were not covered with snow; but in order to do so, he had té&® 
crogs seven miles of ice, using Norwegian snow --sfioes for that. 
purpose. Volcanic rocks were strewn on this ice, evidently. 
thrown up by the volcanoes. The currents were observed 
to come from the south, and southerly winds were freqtfently - 
met with, indicating the possibility of an Autarctic area of 
high atmospheric pressure. The*map on which these dis- 
coveries are marked shows Grahamsland as a peninsula, and 
involves a slight alteration in the previsional sketch of the 
probable outline of the Antarctic continent. The result of 
this cruise adds great point to the agitation for an Antarctic 
expedition on a large scale, and it is interesting to note that the 
open sea so far south occurred simultanéou ly “vith an excep- 
tional dispersal of Antarctic ice over the southern ocean. 


A ; 

Bur compara'ively little is known of the bacterialecontents. 
of sea-water, and by far the greater part of the information which 
we have on this subject has been collected by Dr, H, L. Russell.. 
The first observations made by this investigator were carried 
out at the Naples Zoological Station, and were subsequently 
published in the Zeztschrift f. Hygiene, vol, xi, 1891, Since 
then Dr. Russell has made an elaborate inquiry into the 
condisions affecting the distribution of bacteria, both in sea- 
water and mud collected from the Atlantic Ovean near the 
coast of Massachusetts. A reprint in pamphlet form of these 
results, published from time to time in the Botanical Gazelle, 
places very conveniently before the reader the various questions 
which have been attacked. Four new varieties: of bacilli have 
been isolated, described, and carefully drawn, but to none of 
them was any pathogenic property attached. One of the most 
prevalent of the sea-muqd dorms that was isolated in the 
Mediterranean, was glso found to be œ common inhabitant of 
the sea-slime in this part of the Atlantic. Qne of the 
varieties isolated was found exclffsively in the ground layer® of 
the sea-bottom, whilst the three othe forms were found both 
in the water and, the underlying groufd layerg, Sunshine- 
produced as disastrous results on these sea-water b&cteria as*on 
those obtained fram fresh water. If his cagclusions Dr. 
Russell points out that the indigenous marine flora of both. 
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marked" contrast to the bacterial contents of rivers, lakes, &c. 


s o WE have receive from the | Berlin Aquarium Society a copy 
of the regulations and of seyeral other documents relating to 
fhe Marine Zoological Station established in "1891 by that enter- 
@rising body at Rovigno, in the Adriatic. Primarily intended 
as a sourge of supply of living marine animals to the Berlin 
Aquarium, the Rawvigno station is also equipped for the pur- 
poses of scientific research’ with all the ordinary apparatus, and 
reagents of a bioWWgical laboratory, a Jung microtome, a cigcu- 
lation of pure sea-water, a steam-launch, and a growing library. 
The site of the laboratory seems to have been very carefully 
chosen with a view to the purity of the sea-water supply, several 
available and nearer sites having been rejected owing to the 


e existencfof an excess of fresh-water or some other source of con- 


tamination. The fauna isrich and varied, the climate mild and 
genial ; and Rovigno, without pretending to be ‘in the van of 
modern culture, seems to be a pleasant and hospitable town, 
not least among its attractions being an ex@ellent light wine at 
sixpence per litre! No charge is made for working @ the 
laboratory, and permission may generally be obtained upon 
application toghe Berlin Aquarium. The Rovigno staff is 
always willing to supply "information as to lodgings in the 
town, and can also put up four naturalists at a time in the 
laborat@ry house at the moderate charge of one shilling per day. 
Altogether, British naturalists in search of fresh seas and 
creatures new may well consider the generous claims of the 
Rovigno station. 


“THE Royal Meteorological Institute of the Netherlands has 
issued its forty-fourth Faaréoek, containing observations made 
thrice daily at a number of stations, and hourly at four places. 
A considerable improvement has recently been made in the 
Dutch “meteoroldfical service by the adoption of the inter- 
national schenfe of publicatiqgn recommended by the meteoro- 
logical congresses ; but it has already been pointed out by Dr. 
Hellmann, that a further improvement might be made by taking 
ite evening observatiShs*at one hour, instead of 7h., 8h., or 
*rob. p.f. as at present. There are few countries that can 
boast of a longer continuo@s series of trustworthy observations. 


THE Rev. S.@hevafier, Director of the Zi-ka-wei Observa- 
‘tory, near Shanghai, has published a detailed discussion of the 
typhoons of 1892, based on observations made in the months of 
July, Augfist, and September, on ships and at land stations. 
The pamphlet contains synoptic charts and valuable data for 
‘the study of the behaviour of these storms, and also a chapter 
devoted to the examination of some important questions relat- 
It has been stated that an area of high pressure 
ealways precedes, by some days, the arrival of a typhoon, but 

out of five of the principal typhoons of the year 1892 the author 
finds that only one was preceded by an anticyclone. Anéther 
important question is that of the convergence of*the winds to- 
wards the centre of the cyclone. The observations show that the 
winds d@converge towards the centre, not only in the exterior 
zone of the typhoon but also in the whirl itself With regard 


to determining the distance of the centre of the typhoon accord-» 


ing to the fall of the barometer, the conclusion arrived at is 
that while the fall is more likely to give an idea of the distance 
of the centre than the absolute heighte the figures show clearly 
that no exact measure of The distance can WR obtained by that 
means, An gapir ical rule for getermining the rate of progress 
of thé centr& formulated by Captain Fournier, has been found 
useful in some cases. An ésienuion of this rule and examples 


9 Ol its application are given in the pamphlet ingquestion. 
+ 


THE determigation of ¢he pitches of very high notes appears 
to We greatly facilitatgd by an arrangement recently worked out 
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manns Annal&, The egtreme difficulty of distinguishing, 


between the various octaves of the same higħ note, led Mr. 
Melde to abandon the use of ‘the ear altogether, and to apply 


the microscopeégto the more reliable vibrographic method. To- 


‘prepare the plate fog taking the trases, he melted a mixture of 
stearine and Slive oil, and spread it out “with the finger, thus 
obtaining a thin layer with agdelécate ridzed structure, whith 
could be renewed by simply passing the finger over it. The 
tracing point chosen was a shor piece of hair from the violin 
bow. By attaching one of these to each of the vibrating 
bodies, say a high tuning-fork an 1a rod vibrating Jongitudinally, 
and drawing the glass plate rapidly over the two traeing pgints, 
wave curves were obtained whose periods could be easily com- 
pared under the microscope. The tuning-forks were set 
vibrating preferably by means of a wet glass rod rubbing over a 
piece of cork attached to one of the prongs. This manner of 
exciting vibrations offers several advantages over that of the 
violin bgw. The sounds produced are much more intense, they 
can be produced by either hand, or. two at a time, and the rod 
is less perishable and less likely to get into the way of the other 
apparatus, 


AN interesting paper on the difference of potential Between 
an aqueous and alcoholic solution of the samesalt, by A. Cam- 
petti, appears in the Ald dell Accademia di Torito, vol. xxix. 
The author has determined the difference of potential which 
exists at the suface of Separation between an alcoholic and 
aqueous solution of various salts, such as ammonium chloride, 
lithium chloride, calcium chloride, &c.; which are soluble’ both 
in water and alcohol. The difference of potential was measured 
by means of dropping mercury electrodes, which have given 
satisfactory results in the hands of Pascheri. The measurements 
were undertaken with a view to:seeing whether the numbers 
obtained by experiment agreed with the values obtained 
from Planck’s formula, which gives the difference of potential 
in terms of the concentrations and ionic velocities of the elec- 
trolytes. The author finds that the furmula is not applicable, 
but that in the case of two different solvents it is necessary to 
suppose there is some additional force coming into play,, which 
is not taken account of in. Planck’s uation. He intends, 
in a subsequent paper, to give the results he has obtained on the 
ionic velocities in diffgrent solutionse 


IN connection with the question as to the point of application 
of the mechanical force experienced by a conductor conveying 
a current in a magnetic field, M. Pellat has communicated a 
#econd paper to the Société Francaise de Physique, in which 
he comes to an opposite conclusion to that given in a former 
paper on this subject (see note in NATURE, March 22). The 
error in the former paper was due to the omission of a term in one 
of the equations. For if¢we consider a gramme ring at rest and 
on short circuit, and suppose that the field magnets are rotating, 
the wire of the armature is traversed by an induced carrent 
which warms it up, and it would be necessary to withdraw a 
quantity of heat Q to bring it back to its initial condition. If 
we consider the armature alone as a system, the electromagnetic 
forces, in this case, perform no work, ano this héat com- 
municated to the ring can only be due to energy supplied to the 
ring by thegction of the electromagnetic forces, the product of 
an electromotive force by the quantity of electricity displaced 
being the equivalent of work, and this product may be called the 
work of the electromotive forces ; it is work done on the system, 
and calling ite we have e = JQ. The same take8 place when 
‘the ring is replaced by the Foucault disc. Consequently, in the 
case when the disc is in movement, the field magnets being 
fixed, it w is the work done by the weights whieh drive the 
disc, and x that done by the elecfromagmetic forces, we get 
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et+ut+w= JQ. Tené since $ = JQ, E - w. Op the 
other hand, if, we consider the disc and field magnete as forming 
the system under cé@nsideration, then w = JQ, and therefore 
¢= = w, Since, therefore, the work done by the electro- 
magnetic forces, in the case of the turning disc, is not zero, 
while the induced currents remain at rest with regard to the 
field magnets, the point of application of the electromagnetic 
forces *must be the matter conveying, the currents, and not the 
current itself, as the faulty reasoning in the previous paper in- 
dicated. 

DURING 1893 a ivaka of British agriculturists ` visited 
Canada, with a view to report upon the agricultural resources 
of the country.* Am$ng these visitors were Profs, James Long 
and Robert Wallace, and the reports prepared by these 
gentlemen have just been published. With the object of seeing 
exactly what is done by the Government for the benefit of .the 
farmer, Prof. Long visited three of the tive experimental farms 
which are now.in full working order in the Dgminion—those of 
Ottawa, Brandon, and Indian Head, The Ottawa farm is some 
five hundred acres in extent, and the reports of the experi- 
mental work done-in it are sent to 25,000 farmers, The 
Manitoba experimental farm consists of 625 acres of land, in 
which a latge number of valuable tests of grain suited to the 
country have been garriedeout. The experimental farm at 
Indian Head cqyers 680 acres. These farms are of the utmost 
importance to agriculturists. Hundreds of experiments are 
made in them with cereals, pulse, grasses, fruits, vegetables, 
forest trees, and plants of other kinds, with the object of pro- 
viding the farmer with the best seed or the best variety. Some 
day, perhaps, our Government will promote the prosperity of 

agricultural interests in the British Islands, by establishing 
and end®wing similar experimental stations here. 


THE members of the London Geological Field Class will 
visit Wanborough and Guildford on Saturday, April 21, under 


' the direction of Prof. H. G. Seeley, F.R.S. 


Messrs, BLACKIE ANDs SON have issued a guide to the 
Science and Art Department examinations in heat, and one to 
the examinations in hygiene. Both books contain answers to 
questions set from 1886 to 1893, inclusive. e 

THE “ Handbook of Tasmania” for the*year 1893, has been 
re@eived. It contains a large amount of important statistical 
information referring to the colony, and a Wief epitome of the 
historical portion of the ‘‘ Tasmanian Official Record,” which 
will in future be'issued tri-annually instead of annually. 


THE April volume of The Country Month by Afontg (Bliss, 
Sands, and Foster) should be obtained by all ramblers through 
“ meadows piede and over ‘“‘ hillsides breaking in blossom,” 
during thisemonth. The book is brightly written by Mrs. J. A. 
Owen and Prof. G. S. Boulger, and forms a mast interesting 
companion for country walks, 


THE, scientific publications of the Government of South Aus- 
tralia are very much in arrears. We have only just received 
the volume of meteorological observations made at the Ade- 
laide Observatory and other places in South Austraéia and the 
northern territory,,during the years 1886-7, under the direction 
of Sir Charles Todd, C.M.G., F.R.S. 


Tue Camera Club Conference will be opened hy Captain 
Abney, at the Society of Arts, on Monday, April 23. Among 
the papers down for reading on the following day is one by Prof. 
W. Roberts-Austen ‘On the Methods of Recording High Tem- 
peratures by fhe Aid of Photography.” Mr. A. Mallock will 
treat of ‘‘The Amount of Photographic Action Produced by 
Various Lengths of Exposure and Intensities of Light,” and 
Mr.’ Andrew®Pringle on ‘ THe Keeping Qualities of the Modern 
Dry Plate.” be 
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THE Yournal of the Royal Statistical Society for Marclf con- 
tains an important and comprehensife p£per (the Howard Medal 
Prize Essay) on “f The 
by Dr. Hugh R. Jones. The author’ concludeg by saying: “I 
hase insisted that the preventable foras of child neglect are in 
tite main referable fò want of parental’ responsibility—a cons 
dition which, it is certain, largely depends on ignorance.» 
remedy—the only remedy—in which I have any faih or 
confidence, is education.” 

THE report 8f Mr. C, Meldrum, the Director of the Royal 
Alfred Observatory, for the year 1892 has recent’ been issued. 
Though the work of the observatory refers chiefly to meteoro- 


logy and terrestrial magnetism, a very useful part of it belongs ' 


to astronomical physics, for photographs of the sun are taken 
every day, when thë weather permits, During 1892, 303 solar 
negatives and 285 prints were forwarded to the Solar Physics 
Committee for reduction. 


ertls and J@rotection of Infant Life,” 


The - 


Records were: obtained of well- ' 


marked magnetic disturbances on the following dates :— > 


January 4-5, February,13~15 (this was the disturbance which 
accompagied the great sun-spot of February 1892), March 6- 
7, March 12-13, April 25-27, May 18~20, June 27-29, July 
12-14, July 16-17, August 12-13, September 13, and De- 
cember 5-6, a 9 
TueE-Royal Meteorological Society and the Sanitary Institute 


have arranged a course of lectures on meteorology in relatign to ` 


hygiene, to be given inthe Parkes Muséum on Mondaysand Thurs- 
days, from April 23 to May 10. Mr. G. J. Symons, F.R.S., will 
begin the course with a lecture on ‘‘ Instruments and Observa- 
tions and their Representation.” 
H. R. Mill on the ‘Temperature of Air, Soil, and Water.” 
Mr. R. H. Scott, F.R.S., will lecture on ‘* Barometric Con- 
ditions and Air Movements”; Mr, W. Marriott on ‘* Moisture, 
its Determination and Measurement”; Dr, C. Theodore 
Williams on “Climate in Relation to Health, and Geographical 
Distribution of Disease” ; and Mr, ae Gaster on “‘ Fog, Clouds, 

and Sunshine.” 

WE have received from Messrs, O. Newmann nd Co. a 
copy of a small book, devised and arranged ‘after the directions 
of Dr, EI, Zwick, on “Optical Experiments.”. In it afe de- 
scribed a series of 150 experiments illudtrating the laws of the 
propagation, reflection, and refraction of ght. „To make this 
course more useful to the class of student for which it is speci- 
ally intended, namely beginners, the apparatus chosen is of a 
simple kind. The light source adopted throughout is that of a 
candle, and the experiments are selected accordingly. All the 
instruments referred to in the text are stated to be perfectly 
trustworthy, and the experiments are arranged for class-work 
so that many scholars may view them at the same time, For 
those wishing to occupy themselves with the more simple 
physical experiments, the book will be a useful guide, The 


descriftions of the experiments would perhaps have been 


improved if some of the technical terms employed had been more 
fully defined; for instance, in the first experiment the be- 
ginner is introduced to the words “ rectilineal transmssion,” 
‘*translucent,” &c. In the preface, however, Dr. Zwick refers 
tue reader, concerning the headings, to any good text-book of 
natural philosophy, thus restricting himself solely to the descrip- 
tion ofthe experiments. Numerous diagramsaccompany thetext. 

At the Institution of €ieil Engineers, on April 3, Mr. C. 
lunt gave some ifteresting particiffars with regard to the 
manufacture of gas, elt has been generally assurged that the 
deficient yield of tar which usually accompanied the use®f a 
high carbonising temperature is fulby made up by increased 
production of gase In Mr. Hunt's experience, gowever, the 
highest production of ‘gas has been accompafiied BY the largest 


yield, both of tar ånd ammoniated liquor. Experiments have 


- 


He will be followed by Dr. r 
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* and of barium bromide to silver. 
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® 
shown that there is a’ fabling off of illuminating value when very 
high wields Of gas are obtfine@, While the best general results 
may be obtained from carb@nising at a fairly high temperature, 


“Sit is essential that ihe gaseous products should be enabled to 
a Pass freely away and withougencounterimg,in the ascension-pipe: 


any absorbent of hydrocarbons such as thi&k tar, Mr. Hun® 


@ has also tested the lime and air process for eliminating sulphur 


compoynds from gas, Daily tests were made of the amount of 
oxygen in the gas from certain gas-works, and it was almost in- 
variably found that when the oxygen went up ehe sulphur com- 
pounds followe®, From this experience it was concluded (1) 
that oxygen, so far from assisting in the removal of sulphur 
compounds, was actually prejudicial, at all events, when present 
in any appreciable quantity ; (2) that it was of use mainly for 
oxidation of the sulphuretted hydrogen by vwehich economy of 
lime was effected, and the spent lime, being chiefly in the form 
of carbonate, with a large percentage of free sulphur, was 
rendered practically inodorous; (3) that the quantity of 
oxygen, either pure or as atmospheric air, which might be safely 


. employed, having regard to reduction of sulphur compounds, 


varied with the CO, present, z.e, the less CO, the more oxygen. 
It further appeared that'unless air could be almost completely 
excluded, theglime gpd air process was less suitable for the 
removal of sulphur compounds than one in which each impurity 
was separately attacked. 


THE final results of an elaborate investigation of the atomic 
weight of barium are communicated by Prof. Richards, of Har- 
vard, to the current issue of the Zeitschrift fur Anorganische 
Chemie. The care which has been bestowed upon the per- 
fection of the analytical processes involved, and upon the pre- 
paration of absolutely pure materials, together with the really 
remarkable agreement between the large number of individual 
valueg obtained, will doubtless cause this stoechiometrical con- 
tribution of the Harvard laboratory to take high rank among 
the more exact atomic weight determinations. A short time 
ago, Prof. Richards gave an account in the same publication of 
a series of determinations base. upon the analysis of barium 
bromide, from which the value 137:43 for the atomic weight 
of barifim was derived. This number is considerably higher 
than the usually accepted? value, 136°8, derived from the deter- 
minations of former @bservers. In order to confirm his work, 
Prof, Richards has since carried out a similar investigation of 
the chloride of barium, an undertaking much more complicated 
than thatpf the bromide, on account of the slight solubility of 
silver chloride in water. Eleven series of experiments, including 
altogether forty-nine individual atomic weight estimations, have 
now been carried out, having for their object the determination 
of the ratio of barium chloride to silver chloride, of barium 
chloride to metallic silver, of birium bromide to silver bromide, 
The atomic weight finally 
arrived at, if oxygen is valued at 16, is 137'43; the actual 
number obtained by use of the chloride was 133%°439, and that 
derived from the bromide 137'430. Moreover, the highest and 
lowest igdividual values obtained among the whole fifty separate 
estimations were 137'42 and 137°45, an amount of accordance 
which affords evidence of the extreme precautions taken, and of 
the high degree of accuracy attained. If the Stas value for 
oxygen, 15°96, is assumed, the atomic weight of barium is 


_137't0, and if the new value, 1583, istaken as comparative 


standard, that of barium becomes 136°41. ét is interesting that 
the experiments with barium chloride afford a means of in- 
depesdently ascertaining the at®@mic weight of chlorine, and the 
number thus obtained is 354457, identical with the value ascribed 
to it by Stas. r e x 

THE additions to the Zoological Society’s Gardens during the 
pas, week incM&ide a Brown Capuchin (Cebus fatuellus) from 
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Guiang, presente§®by Mrs. éWalter Palmers two Leopards 
(felis pardusg & Q) from south-east Africa, presented by Mr. 
J. Gardiner Muir; a Vufpine Phalanger ( Palangista vulpina, 
$) from Australia, presented by Mr. Raymond W. Cooper ; 
a Crab-eating Opossum (Didelphys cancrivora, 8) from St. 
Vincent, presented by Mr. G, Stephen; a Tawny Owł 
(Syrnium aluco) British, presented by, Mr. G. L. Hunt; a 
Greek Tortoise (Testudo gem) European, presented by Miss 
Leigh; a Elaps (Z/eps, sp. inc.), a Pointed Tree 
Snake (D yzophis acumingta), a Clouded Snake (Lep- 
tognathus nebulosis) from Trinidad, W.I., presented by 
Mr. R. R. Mole; a Tarantula Spider (Mygale, sp. inc.) from ® 
Trinidad, W.TI., presented by the Rev. S. D, Wriwht ; g Mala- 
bar Parrakeet { Palæornis columboidesy from India, deposited; 
four Bahama ducks (Diftla baham nsis, & 8, Q 9) from 
South America, two Mandarin Ducks (x galericulata, 2 2) 
from China, a Spotted-billed Duck (Anas pecilorhyncha, ?)} 
from India, a Ruddy Sheldrake (Zudorna casarea, 9) Euro- 
pean, four White-backed Pigeons (Columba letwconota) from 
India, purchased ; a Burrhel Wild Sheep (Ovis dzurrhel, 8} 
from the Himalayas, received in exchange. . 





OUR ASTRONOMICAL COLUMN, 


DENNING'S COMET.— Astronomische Nachrichyn (No. 3222) 
contains the following elements, computed by M. Schulhof, for 
the comet discovered by Mr. Denning on March 26 :— 


T = 1894 February 13°20392 Paris Mean Time. 
X = 132 14 316 l l 


8 = 75 51 46'I > Mean Eq. 1894. 
t= 6 31 14'0 | 
log g = 0°084720 eo: 
These elements resemble those of comets seen in 1231 and 
1746. s 
Ephemeris for Berlin Midnight, 
1894. R.A. Decl. * 
ho m s a t 
April 12 10 47 37 ® «. +23 14°6 
13 59 7 22 45°5 
14 52 33 diss 22 16°9 
° 15 54 57 ee 2I 48°6 
16 . 57 13 @., 21 20°7 
17 wee 10 59 36 dks 20 533 


18 kas Ir 1 5f£ 20 26°3 e 


Tue NATAL OsseRVATORY.—The superintendent of the 
Natal Observatory has issued his report for the fiscal year 
1892-03. The principal series of observations made during 
this period was the comparison of the declinations de- 
duced fom observations made at the observatories in the 
northern and southern hemispheres, by a comparison by Tal- 
cott’s method, of the zenith distances of nogthern stars and 
southern circumpolar stars. The opposition of Mars in 1892 
threw’a deal of extra work upon the observatory. Thirty- 
eight sets of meridian observations of the planet were obtained, 
and sixty-two sets of observations taken on opposite sides of the 
meridian towards the eastern or western horizon. The whole 
series of these observations hav been completely reducefl and 
tabulated, ready for the final discussion for obtaining the value 
of the solar parallax and distance of the sun as soon as the 
meridian ol%ervations of the planet, made in the northern 
hemisphere, have been received. The observations made at 
the Cape observatory supplement those obtained at Natal, and | 
the two sets combine to form a complete set extending over the 
whole pexjod of opposition, This year will bring another 
favourable opportunity for determining the solar distance from 
observations for the opposition of Mars, and the observatory 
will be far better equipped for observing this opposition than 
was the case during the last one, and if the weather be favour- 
able a very satisfactory series of observalions should be obtained 
during this, the last, opporgunily until the year IQII. 


A New Comet.—The following announcement has been sgnt 
out by the Astronomer Royal :—‘* Bright comet Holmes, April 
9, Kight Ascension, 17h. 58m.; North Beclination, 71° 30’.”” 
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THE INTERNAVIONAL {MEDICAL 
. CONGRBSS. 


° 
THE International Medical Congress, held at Rome, came 
~ to an end last week. In point of numbers it was a 
great success, as many as seven thousand memBers and recog, 
nised guests being in attendance, without mentioning the large 
number of visitors not connected with the Congress, 
‘The Congress was formallycigsed on April 5, the final pro- 
ceedings being very enthusiastic. 

Prof. Baccelli, the president, in bidding the delegates farewell, 
said that in attending the Congfess they bore testimony to the 
fact, that for enlightened minds the claims of science were 
paramount. Ife proposed that the next Congress, which would 
be the twelfth,eshould be held in Russia, leaving it to the 
Government of that country to determine the place of meeting. 

M. Danilefisky, in the name of the Russian Government, 
accepted Signor Baceelli’s proposal, the announcement being 
received with applause. The representatives of all the foreign 
committees then spoke in turn, and referred in warm terms to 
the hospitality shown to them by the King and (Queen of Italy 
and the Italian Government. 

We hope to give in our next issue an account of the®proceed- 
ings of some of the sections. [In the meantime, however, we 
reprint from the British Afedigal Fournal the abstracts of two 
addresses of great interest. 


Prof, Michael Foste» on the Organisation of Science, 


One of the most salient features of animals is a division of 
parts whereby each part does its best to fulfil the work required 
of it. On the other hand, all the parts of the body are so 
united that every part works for the common good, Just as in 
the body politic there are laws and unwritten customs which 
regulate the actions of the members, so also with the workers 
in science, D.fferentiation had proceeded to a great degree 
amongst scientific workers ; each inquirer has now to limit his 
inqwiries not only to one science, but toone part of that science, 
and there is no doubt that in the future division of labour will 
have to proceed still further. 

So much for division; bút what about integration? Is it 
possible for anything to be done to unite the different scientific 
workers together? I think that there is, and it seems to me 
that this International Congress of Medicine—of medicine which 
is the mother of all sciences—is a suitable opportunity, and 
Romé is a fitting place to propose the doctrine that human wit 
may well devise sume tie that will bind all the workers of the 
world together by ong indissoluble knot. What is wanted in 
science is organisation ; by this the labours of the individual 

ewill be lightened and the progress of science will be furthered. 
Let me now ask whether organisationecan be applied and in- 
quiries carried out by single investigators ? l 

There is, however, a danger which Ido not want to under- 
rate, for we must bear in mind that an investigator is like a 
poet, zasciiur non fit, and thereis a danger that by organisa- 
tion we may tend to nurse the unfit and hamper the ht. These 
are two main incitements to investigation—one is love of fame 
and the other®love of truth, that curiosity sto know the truth 


- which drove Adam and Eve from the garden, and which has 


ever since stimulated mankind. Ambition will be hampered 
by organisation, the lover of truth fof its own sake will be aided, 


and the latter is undoubtedly the more important ofthe two. As ° 


T lopk around me, I see everywhere waste of effort. Every in- 
quirer knous that when he commences an inquiry he is sure to 
come upon side issues which have to be investigated, and he is 
obliged either to devote much time to them and partly to solve 
them, or he has to leave them alone. Every inquirer ges to his 
rest leaving maay of his problems unsolved. ‘There are plenty 
of young men capable and anxious to solve them, but, owing to 
the want of organisation, they do not know what to undertake, 
or they dig wells where there is no water. In al® this energy 
is wasted, and in addition a great deal of work is thrust upon 
the world which the world were much better without—work 
which is crude, unfinished, unmatured, a veritable sewage 
thrown int@wthe pure stream of science, which has to be got rid 
of before the stream can again become free from impurity. Is 
ihere any way by which this wastesf energy may be diminished 
and this inc*easing flow of useless matter lessened? It is on this 
pSint that € wish to make a suggestion to the Congress. Inthe 
old times there wese guitds by which the workers in any one 
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branch were united together. Now @n science fany men have 
laboratories and no men to wofk if them, or no men hat are 
fitted to work in tfem; otheg, again, have men and ng 
laboratories, Would it not be possible to form a guild, and 4b 
unite these workers, so that by the guild tfe work done might Be 
polished and complefed before it@is given to the world ? ° 

There are many kinds of inquiry which would be much 
benefited by concerted action, Two of these which merg® 


into each other are statistical inquiry and what we may call » 


skilled inquiry. The chief feature of the former is that the data 
which are gathered should be homogeneous, ‘There should be 
no exercise Of Mdividual judgment by the inquirer. Itis evident 
that the value of statistics largely depends pon the width of 
the field covered, and the collection of statistics by many nations 
at the same time would be of the greatest value, I can 
especially aver that this is the casé in the biological sciences, 
By this means we might avoid the collection of statistics based 
on insufficient @ases or over so limited an area as to ge worth- 


less, couched in percentages, so that they have an apparent® 


value which is most misleading and dangerous. The second 
kind of inquiry is the skilled inquiry, that kind of inquiry which 
should only be undertaken by skilled men. As an example, I 
may mention a solar eclipse. Ilow valuable the knowledge 
that has resulted from several skilled men observing and dis- 
covering the same thing at the same time! The favourable 
opportunity for an investigation may be a short one, and the 
advantage gained by concerted act ion aas begin such a case 
very great. Again, the number offilled observers living at 
any one lime is not great, and they are spread over many 
lands. The problems of the future must be faced by the best 
men, and why should not these men work together? Why 
should not the best men be selected—now an Italian, now a 
German, now a Frenchman-—because they are best to do the 
work for which they are best fitted? It is only in this way that: 
we can get the best work done in the future, ` š 
Expense is another reason why scientific work should be taken 
up by nations in common, for every day the pursuit of scientific 


| Investigations becomes more costly, and may in any given case be 


too expensive even for the richest, nation. 

If such a proposal be a good one, then there must be some 
international organisation if it is to be possible. No nation 
waits to prepare for war until fhe drum beat?to arms, so in 
science we should be ready with our organisation for whatever 
work may present itself. The chief difficulty of starting such 
an organisation is the expense at the commencement » when that 
is once got over, the cost of fuel to keep it going is not great., 
If once in working order, a permanent organisation Could at 
any time start the machinery which was necessary for any special 
work, Scientific work is the property of the whole world, and 
as such the whole world should combine’to figkt the powers of 
darkness and ignorance. 

The dangers which apply to the individual in such an organisa- 
tion also apply to the nation, Ambition when applied to a 
nation is called patriotism ; but surely the love of truth is higher 
even than patriotism. Leaving generalities, every worker knows 
how much difficulty small things create in his work. For in- 
stance, nomenclature. How great a help it would be if there 
were only an international tribunal before whom every new name e 
had to go, and who would, as it were, stamp the coin of science 
before it was allowed to pass into circulation. Again, it may” 
happen that some inquiry has to be carried on under special 
conditions. An example of this is the work done at the 
zoological station at Naples. This isin reality an international 
institution, although it has been chiefly originated by one man; 
such an institution ought to be international, and ought not to 
depend for its existence upon the energy of one man. 

One more instance. The condition of scientific literature can 
only be described as one of.chaos. Think of the literature that 
a scientific worker has to read through before he can know what 
has been done by others—journals, weekly, monthly, yearly, in 
all languages, journals ypaqp all subjects! Whereas, if all the, 
papers on one subject could be collegged under one cover, think 


of the saving of time! Even if this cannot be done, at least it ° 


might be possible te have a unjyersal index whiclshould ajspear e 


at frequent intervals, and which should be re-ctassified*every 
five, and again in ten years, and%o on. Such a list of titles 
would enormously lessen our labours. ®@ would suggest that this 
Congress should” initiate the work, should set Yn’ motion thee 
formation of such an index. If this ke done it will be a com- 


mencement in organisation, and if this be done*successfully we 
e e 


‘ demands of State sanitation. 


- modern sanftary science. 


» . ae G —e 
may ‘then pags on to éther international works which may present 
moresdanget and greater Uiffidulty. 

+ e f 
e 
Babes on the Position of the State in Respect 
to Modern Bacteriological Research, 


The health of the community is under the eare of the Depart, 
ment for Intern@l Administration of the State; and inasmuch 
as Health is essential to the happiness of the individual and the 
development of human energy, it appears, for most important 
economic reasorgs, to have a first claim on the Government. 
Those learned in such matters are, however, o$ opinion that, 
in spite of its imense importance, of all the different depart- 
ments of internal administration that of hygiene has remained 
the least developed in Europe. I will first attempt to throgy 
light on this sad circumstance, affecting as it does the most 
valuable of human possessions—one that gives value to other 
possessions—and then I will search for męans to obtain for 
sanita#ion its proper position amongst State institutions. 


Prof. V, 


HISTORICAL SURVEY. 


The care of public health does not necessarily advance hand 
in hand with education ; a lively and pragtical public spirit and 
a great vitality in the people cause a place to be yielded, to the 
The oldest civilised beoples 
regarded it as a public duty to protect the health of the in- 
dividuals. With a view to this, the laws of Sparta, of the 
ancient Egyptians, see the Israelites, had more hold than 
modern legislation on the life of individuals. Still, their rules 
were not founded on any sure basis, but rested entirely on old 
traditions and experiences, which the spirit of the period clothed 
in religious or political dress. 

In the laws of these old nations matters were regulated, 
which, according to our modern feelings are now left to thecare 
of the individual, and sexual disease was more rigorously 
Opposed than it is at present. Leprosy, from which the first 
civilised nations ran great danger, was opposed by more 
rational laws than it is thought can be opposed to the just as 
dangerous or more harmful diseases of to-day. The good 
resus of the working of the Mosaic laws can still be seen even 
in our days when State sanitation can derive so much aid from 
athe Mosaic laws owing .to their 
religious form took deep root in the domestic life of the people, 
and the vitality of the Jews of to-day bears witness to their 
wisdome The Jews thrive where the native population, in 
spite of special legal protection, is decimated by infant 
mortaMty and infectious diseases, The hardening of the 
constitution, the dress aed baths of the people are neglected by 
modern legislation for the reason, though expressed in various 
ways, ‘‘that ehe St&te has only to look after the health of 
individuals so far as the health of individuals affects the 
community.” e 

Wher one contrasts this vaunted principle of individual 
liberty with the limitation of this liberty which is effected in the 
interest of religion, of the ruling classes, and even of traditions 
and conventional ideas, one cannot repress the thought that this 
magnanimous permission of the State allowing each individual 
to make himself illif he likes, to treat himself as he thinks best, 
and spread his illness, is not merely dependent on the principle 
of individual liberty. 

But also in another direction did the civilised nations. of 
antiquity set us a good example—namely, in the repr&ssion 
of general causes of disease. Aqueducts aml canals were 
made at great expense, marshes were drained; during the 
plague gf Athens great fires were made and excreta. burned, 
dead bodies were cremated, and the: principles of public 
hygiene were also popularised by lectures. In spite of the 
much greater State incomes and the technical facilities of 
modern times, most modern States cannot nearly rival those of 
ancient times in the proportion of their sanitary undertakings 
to the number of their population, 

In respect of public heglth, Rome Advanced still further than 
Eastern civilisation. Aqueducts and canals were undertaken in 
early times ;eowing to the nymber of public baths in Rome, 
proBably e&ch citizen could have a free bath daily, and similar 
establishments existed inf the smaller towns’ of the Roman 
empire, The irrupt®n .of barbarian hordes on the Roman 
empire disti$bed the-whole organisation of*public health, and 


- Christianity to some extgnt helped in producing this disturbance, 
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especially by its ascetic disregard for corpofal welfare, and by 
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the absolute sepag@ion, whiq it enjoined, Of religion from all 
matter of bodily health, 
Epidemics raged and exercised a wholesome influence, ein 
part by reducing the population, and by directing .attention 
to the infectious nature of diseases, People began to notice 
that contagign was carried about by men and clothing, with 
the result that quarantine and. sanitary police ‘were intro- 
duced by some t@wns of Upper Italy. Venice was particularly 
active in these matters of hygiene, but *the unsettled political 


state of Italy long preventeal te proper development of State. 


sanitation. After the unification of Italy this development 
soon began to show itself, agd the law of 1866, and particu- 
larly that of 1888 (** Sulla tutela dell, Igiene e della Sanità 
publica”), were framed, the latter of which might serve asa 
model to other States of Europe, with the exception perhaps 
of England. By this law the authorities on hygiéne take that 
position which, as competent authorities, is due to them. As 
well as a competent upper board’ of health there are provincial 
boards of health, all of which of their*own initiative can move 
proposals on hygienic questions, and must be consulted on 
Sanitary ordinances. These boards of health are not depen- 
dent on the admingstrative officers, and all urgent measures 
recommended by them must be immediately carried out by 
the prefects. 

In England a practical public spirit early developed itself. 
What was accomplished in hygiene began from below, and took 
deep root in the customs of the people, before developing 
into institutions of the State ; this insured its usefulne%s and re- 
cognition. The practical independefice of the parishes, as well 
as the Parliamentary system of that country, showed to advan- 
tage in this matter; there were water supply committees, and 
the parisbes left tothe sanitary authorities the choice of their 
own methods. As in other countries, infectious diseases first 
gave occasion for thorough trial of sanitary arrangements, Com- 
mittees were formed for statistical inquiry into mortality with 
regard to soil, overcrowding, with regard to the pollution of air, 
water, &c., and the activity of these committees led to important 
conclusions regarding the artisan population, which had afgained 
so great an Importance owing to the growth of the manufactur- 
ing towns. è 

The Public Health Act of 1848 was formed in accofdance 
with the then existing state of scientific knowledge on a 
statistical basis, a testimony to the public spirit of the country. 
Local bodies, under the guidance of a doctor, had executive 
power, and could levy rates to cover the expense of water 
supply, canalisation, &c. Unfortunately, as usually happens 
insuch cases, when a better hygienic condition was reached, 
the means by which it had been obtainegl were neglected. The 
Board of Health wa% abolished, but, on the other hand, the 
Local Boards gained in power. In 1871-72 a Board wąs 
instituted for seeing go the poor,*sanitary matters, and Local 
Government, the whole country being divided up for this 
purpose into sanitary districts, Each of these districts possesses 
a medical officer of health, a sanitary inspector, and a public 
analyst. These officers work in connection with each other, 

pand witlfthe central officers, and possess the power of taking 
measures to oppose epidemics. 

In Prussia the sanitary arrangements have a bureaucratic 
aspect. There wasa College of Medicine and a special Col- 
lege of Hygiene, to which the doctors of towns and districts 
were subservient. In 2862 officers were appointed to the dif- 
ferent provinces, but their power was limited by the central 
bureau. . — 

In Austria, since 1870, there‘has been a chief sanitary officer 
working with the junior ones, who, at all events, have the 
power to take first steps. a 

In Roumania, by the law of 1873, the sanitary administra- 
tion is placed in active communication with the doctors of 
towns and districts, and controls them by yearly inspection. 
The latter are, in the same way as the hospital doctors, recom- 
mended bf the special sanitary adviser to the central adminis- 
tration. ; 

In France, although the medical schools are distinguished, 
public health is not sufficiently cared for, because the learned 
scientific bodies have hardly any voice in its agministration. 
The prefect and the mayor do all the administrative work, and 
an authority on hygiene s only consulted when the prefect 
thinks fit. ne ee 

Of late years attempts have been made to include institutfons 
for the furtherance of scientific medicime within the State 
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organisations for fygiene. We, shall seẹ that just the most 
rational hygienic measures are Y pposed amd partly abelished 
orm the plea of their being inconvenierg to commefce and inter- 
course, and to (the influential Government administrators. 
International arrangements for protection against epidemics 
have also lately several times been neglected for the s#ke of the 
commerce and intercourse of the great nations, #nd partly at 
the sacrifice of smaller nati6ns with less opmplete sanitary 
arrangements. > _ 

The Positim of Dectors tovtardg the State,—The medical 
profession in many countries is not permitted to exercise any 
executive right to protect the country against epidemics. It 
must be allowed that there is 2 tendency for the scientific 
men employed in some State institutions of hygiene to separate 
themselves from the statesmen who founded these institu- 
tions. it must appear to us doctors unintelligible that, though 
statesmen recognise the immense importance of public health, 
they will not surrender the executive power of sanitary adminis- 
tration Into the hands ofethose who have made it their special 
study. Doctors constitute a hard-worked class, possessing 
neither the time nor the authority to make their claim felt, and 
itis to be regretted that so few members of the upper classes of 
society devote themselves to medicine, which offers them such a 
field for useful work. ” 

Doclors are not much attracted towards State matters of 
hygiene, because of the smallness gf the pay allowed to those 
who enter the service of public hygiene. The State should pay 
its sanitary advisers better, since it expects of them a special 
professional education, and should, at the same time, forbid 
them the practice of ordinary or legal medicine. Doctors would 
then be able t@ devote themselves to finding out and remedying 
the causes injurious to public health, just as they would those 
injurious to the health of a family, Finally, every facility should 
ke given them of making themselves familiar with the science 
of government, especially legislation, political economy, and 
statistics, | 

Government Sanitary Instilutions.—The best way to im- 
prove the quality of the doctors is for the State to afford them 
the m@&ins of attaining the highe-t essential education. This 
necessitates State institutions specially designed for the purpose. 
A'n attempt of this kind was made in 1876 in Germany, but 
want of understanding and money caused the institution to fall 
short of the mark, The Imperial Board of Health at present 
does not poisess, as it was at first intended, the superintendence 
either of medical and veterinary measures or of medical 
instruction, neither are the laboratories sufficiently endowed to 
meet the requirements of proper sanitary research. Neverthe- 
less, with the exception of Roumania, no other country possess®s 
a similar institution, th@ugh they possess énstitutions, privately 
erected, for the study of infectious diseases, which act more or 
l&s in harmony with the State administration. 

A few words, therefore, may be said on this institution of 
Roumania, As Roumania stands on the boundary between 
East and West, it was peculiarly exposed to infectious 
diseases, not to mention several imperfectly known diseases of 
the country itself. In 1887, epidemics amongst tle cattle 
and widespread hydrophobia rendered it advisable to establish 
such an institutign in Roumania ; moreover, no sort of institu- 
tion for pathological anatomy, pathology, or bacteriology 
existed there at that time. The institution is well endowed, 
and adapted to meet the requirements qf scientific investigation 
and instruction, but unfortunately possesses no administrative 
authority. 

[Prdéf. Babes then gave a descrfption of the work carried on in 
the various departments of the Roumanian Institute, showing in 
what way a State institution of this nature may, even in spite of 
special difficulties, render service to hygiene and sdlence. He 
went on to say that] :— 

Such an institute should always be in connection with a hos- 
pital for infectious diseases, and the institute itself should be 
divided into five or six closely-connected parts: (1) Fer clinical 
treatment and experimentation; (2) for pathological ana- 
tomy, bacteriology, and experimental pathology ; (3) for infec 
tious diseases of animals ; (4) for chemistry ; (5) for statistics, 
superintendenge, and the library ; (6) for lecture rooms, museum, 
and management. 

The building should consist of a, main edifice and several 
pavilions, The chief edifice must be for laboratories, and, if 
outséde the tawn, there must be a dwelling house close by for 
the director, staff, and) servants. There must be a completely 
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isolated pavilion for inoculation of meng and about threé dthers 
for examination of animals, andghere must be se@eral places 
for breeding animals, » ° 


The staff should consist of dirfctor, ahout four superin- Hed 
tendents of departments, eight assistants, ofcials in charge of e 


sgatistics, a librarian, a manager, ang about eight or ten servants, 
ace total cost of the undertaking would reach about 1,000,070 
rancs. d 


The director and his staff should give lecturės, &c., ith . 


special regard to hygienic administration in its widest s¢nse— 
for doctors in the public service, for candid&tes desirous of 
obtaining medacab offices, for architects, engineers, administra- 
The institute for@pathology and 
bacteriology might be under the control of a ‘‘ home office” or 
ae‘‘ health office,” but must have the right of preparing hygienic 
laws for the State authorities, 

Besides this great institution there should be well-endowedl 
professional schoqls for lower officers of health, and the ele- 
ments of hygiene should be taught by capable teachers®in all 
schools. No public buildings, aqueducts, or canals should be 


“constructed by persons who have not received proper instruction 


in hygiene, 

Institutions of this kind could systematically investigate the 
most important hygienic and medical questions. In times of 
peace t&e fight should be for the people's health, and only a 
scheme of this kind will enable hygiene to secure her place as 


the most important part of statesmanship. 
e 


THE ATTITUDE OF STATESMEN TOWARDS TIIE CLAIMS OF 
HYGIENE, 


The chief reasons advanced why statesmen refuse to giv@very 
great power to the hygienic authorities, may be enumerated a; 
follows: That the necessary means are wanting to enable the 
State to undertake the task demanded; that the personal 
liberty of the individual would be endangered ; that the ecien- 


tific basis is still not sufficiently sure; that the demands «of ® 


science are very often hard to carry out; and, J&stly, that if 
they were carried out, other equally necessary State duties might 
have thereby to be neglected, or the consequences might he 
injurious to the State (Lohning). 

(a) Liber ty of the Individual.—Different countrfes and schools 
are not agreed on its proper bounds, One opinion is that the 


State has not the right to exercise réstraint on a man, provided . 


that he hurts himself only, Stein, on the other hand, consi lers 
that the health of the individual affects the community, just as 
much as it does the individual himself? and, indeed, so many 
diseases have turned out to be more or less of infectious nature, 
that the ground is now removed on which the former opinion 
was founded. Some hold up as their model English principles 
of individual liberty, whereas it is exactly in Engjand that the 
sanitary authorities have most control over this individual 
liberty. It is obviously not logical to argue that because it is 
not right to compel a man to undergo an ordinary amputation, 
therefore one should have no power over a man when hê has an 
infectious disease. Again, if the State is compelled to control 
the liberty of a criminal, why should it not also control that of 
persons affected with syphilis or tuberculosis, who may spread 
their diseases and thus harm others? Another reason (iess fre- 
quently mentioned) against the réght of restricting individual 
liberty is that this power might be misused for the sake of party 
politics, &c. This affords an additional argument in favour of 
having a sanitary administration quite independent of party 
olitics, ry 

(8) The Disposal of Public Funds.—A more dificult question 
is whether the State possesses money enough at her disposal 
both for looking after public health and the health of indiduals. 
Emergercy measures adopted during epidemics such as cholera, 

n often not be carried out owing to want of previous orginisa- 
tuon in the hygienic department. A bureaucratic paper regiment 
is nowhere so unpractical as in “battle against the powers uf 
nature. The administrations for war and religion in most large 
nations are best endowed® Whilst the condition of the other 
administrations depéhds greatly on th®*energy and influence of 
tne Minister at the time, and since hygiene is usually includyd 
in the department of the Minis@r for the Interior, who iseno 
professional man, but often influenced by party interests, the 
prospect in this direction is not very hopefyl, An independent 
Ministry of Hygiene, with a professional man at itshead, could 
do much more, lee 

Under the present state of ‘‘armed feace’ 


® Lad 
w 


7 


in Europe, the 


7 ® 


e] 


e} 


* 


~ 


. accofding to my investigation, play an important part in infan- 


566 a 


w 


NM TURE 


* 


bAMrin 12, 1864 


is $ 
maigt@nance of such large armies is very costl} to the different ' 
‘Governments. Part of the army might possibly be made use ' 
of fos sanitary purposes Rithdat impairing its power in case of 
war. But besides. the ar@y, other d&partments (religion -and - 
Jaw) are richly a eee in comparison with hygiene. On the 
whole, it seems That hygiene is neglected because the State 
funds are employed for othr and Jess Necessary purposes. °% | 
“*(c) The Impertance of Hygienic in comparison with othe? 
Stage Ex penses.—It must be allowed that quarantine is hurtful 
to commerce, but modern quarantine methods are much less so . 
than the older ones. Quarantine is also a hindrance to inter- 
course, but in this respect affects the ruling and wealthy classes | 
rather than the lower ones, to which Jatter, bn fhe other hand, ! 
epidemics are more baneful, If the money gained by ntglect- : 
ing quarantine arrangements were spent for other sanitary ' 
purposes or for the lower classes, one could not object $o 
strongly ; but it is spent on the army, and therefore against the 
direct interests of the lower classes. 

It js objected that quarantine is utpracticAl, I cannot enter. 
‘on that question Here, but perhaps the failure of quarantine | 
measures on the frontier depends not so much on the nature, ' 
of the infectious disease as on insufficient knowledge or want ' 
of exactness in carrying out the measures, At any rate no 
international arrangement has the riglt to withdraw rational 
quarantine from a State which has hitherto been protected by 
it, and whose internal arrangements are not suffictently organ- 
ised to suppress an epidemic should one arise. The Hamburg 
cholera epidgnicaigs more injurious lo thz town than a ratidnal 
quarantine would ha¥@ been. However important school 
instruction may be to the State, schools should he closed imme- 
‘diately on the outbreak of an epidemic. The danger in 
dastitutions for small children is especially great on account of 
dheir peculiar susceptibility to disease and mortality from it. 


POSITION OF MODÈRN BACTERIOLOGY WITH RESPECT TO 
ITS USEFULNESS TO THE STATE, : 


One reagon given for the Slate neglecting the care of health 
ds the belief that medical science and hygiene cannot on sure 
ground fight against and keep off disease. This cannot be 
altogether denied, and must be discussed as regards the various 
-diseases, but the belief arises in part from the means employed 
‘by the State against the diseases being insufficient, and there- 
fore failing’to produce the required effect. 

(a) Precautions about Water and Soil.—Modern science has 
lemonstrated the important part played by drinking water in 
éhe preduction of some diseases. Cholera bacilli have been 
found in bad drivking water, so also saprogenic bacilli, which, 


tile diarrhoea, enteric@ever, and dysentery. The bacteria of 
suppuration have likewise been found in drinking water ; and, 
according tomy latest investigations, it appears that the para- 
‘sites of malaria pass through one stage of their development in 
water. It is therefore clear that one urgent duty of the State 
as to previde gool drinking water. This may be obtained from 
-deep {wells or from springs direct from the rocks, or (under 
careful management) by filtration through sand. Our discovery 
that by small quantities of alum, water may not only be clari-e 
fied, but also sterilised, may in time be made of some practical 
use. On the whole, one pust. doubt whether water obtained 
by sand filtration is sufficiently good to be used as drinking 
water, and the various household filters must be rejected. 

The soil must be purified by drainage, but the canalisation of 
‘towns is still an open question. The drains of a town can only 
‘be carried into a river when the river is of latge size. In last 
year's cholera epidemic in Roumania, I found that the water 
drom éhe centre of the Danube was almost sterile at only a small! 
-distance below the infected towns, although the cholera. 
bacillus could be repeatedly found in the water of the immediate 
meighbourhood of the towns, ‘Therefore, although drinki@y- 
water from the Danube in the immediate neighbourhood of the 
towns could undoubtedly be a cause of the spread of cholera, it 
seems to me very unlikely thas agtown can be infected from 
another town lying my¢h higher up on thẹ river. 

[Prof. Babes pointed out that the air can only be rendered in- 
fective threugh dust, thouzhgdifferent gases in impure air can: 
produce dther illnesses. Ile afterwards considered the means 
to counteract such disd&ses as tuberculosis, syphilis, cholera, 
typhus, yellow feve?, the plague, and smallzpox, urging that the: 
Siate showd interfere to prevent the spread of all these and 
many others, Contisuing, he said] :— 
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From these few examples it becomes manffest that a State, 
perfected in the wẹ I have id down, could by the means at 
our disposal glready do much more for the health of its citizens 
than it does at present, dhd it is clear that the erection of proffer 
institutions would help to this end. It is clear also that we are 
not justigfed in ‘separating the public health from that of the 
individual, hut just on this account the State work will be in- 
creased and a thorough reform of the sanitary administration 
appears necessary. ps oe 

If we were to contrast the, demand§ made here with those 
acknowledged by statesmeff, we should see that the latter limit 
the rights of the State to> much and dò not take the universal 
importance of hygiene into due consideration, Although they 
profess to acknowledge .the immense importance of hygiene, 


wt 


they place other State interests in the front, which prevent thee 


carrying out of measures for the advantage of hygiene; they 


only recognise certain conditions under which the State tan take: 


care of the health of individuals, and they always dread the 
interference. of the State with family life, though in the interest 
of public health, 

Against these objections science will be powerless until it can 
practically and clearly demonstrate the results of mo fern re- 
search ; but on ou® part it will first be necessary to free our- 
selves of all non-scientific interests, and leave to others the 
interests of commerce, industry, politics, the army, andthe family. 
There should be doztors who are not fettesed by practice, but 
specially trained to make kn@+n tothe ruling bodies—especially 
the Parllament-~the advances and practical application of science, 
so as to obtain that position for the organisation of hygiene 
which belongs to it as being of the®greatess importance for. the 
happiness of the citizens. i è 

The first re:ult of this should be the erection of a richly- 
endowed institute of State hygiene, in which laboratory work 
may be tuned to practical use, and which may serve as a high 
school for the statesmen in question, directors of hygiene and 
hospitals, and all Government officials, whether of the departi- 
ments for instruction, medicine, or the useful arts, who occupy 
themselves with matters of hygiene. 

An in‘ernational and social reform should be obtaiged; be- 
cause individual health cannot be separated from public health, 
because the health of one class is necessary to the health. of 
other classes, and the health of the lower classes is of the 
highest economical value to the State. The health, however, 
of the lower classes is affected by an unjust want of the primary 
necessities of life and health, as well as by the insufficient 
care taken by the State for public and private health. A 
settling of the social question becomes, therefore, essential for 
public health. 

Furthermore, there would have to be an international agree- 
ment by which the sanitary interests of the working classes 
are placed above the interests of capital and competitien, 
and by which a mart of the @xpensive State institutions— 
namely, the armies—are lent or given up for hygienic purposes. 

The position of the sanitary officials should be raised, and all 
the strength of the sanitary department should be used to fill up 
lacunee in professional knowledge. Thesanitary administration 
should ‘Shave equal power with the Ministry, but should be with- 
out the political instability of the latter, and, on urgent occa- 
sions, should have the free right of direction, ®I(s,organs should 
be more numerous, higher placed, well paid, and excluded from 
all other political or medical work. 

Under such conditidhs sanitary questions can be thoroughly 
and scientifically considered, and the proper extent can be found 
to which the State shall entgr on matters of individaal and 
public health. 

Although the free mental development of the individual is 
necessary for progress, the proper conditions for bodily de- 
velopment, which consist chiefly of the keeping off of harmful 
external influences, are more and more foumi to belong to the 
sphere of State work. The State thus perfec'ed is justified 
and bound to interfere directly or indirectly in the ireedom 
of indivQual life, and moreover to a much greater cxtent 
than before seemed justifiable, because modern research tells 
that this is in favour of the sanitary development of the com- 
munity. 

Although the sanitary administration of to-dmy, even in the 
best develuped countries, is but poorly furnished with power, 
and in most civilised coufitries is absolutely powerless, neverthe- 
less, in some few countries rational measures could be carried 
into effect which would clearly show how beneficfal the general 
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adoption of such measures ould be. As soongas a Sanitary 
nfeasure has been approved anywhere? as soon as some hygienic 
discovery has been made in the workshops of medical science, it 
should be the duty of the S:ate to try it, to estimate itẹ practical 
value, and to make it generally known. 4 
_ It is only by such means that hygiene will become a science, 
_that this science will become the most imporfint pagt of states- 
manship, and that (e State qvill become, as it ought to, a 
healthy State. ý Bd 





. « ACROSS CENTRAL ASIA. 


At the megting pf the Royal Geographieal Society, on April 

gy, Mr. St. George Littledale read a paper on his recent 
journey across Central Asia, Mr. and Mrs. Littledale left 
England in January 1893, with the. intention of crossing Asia 
from west to east, filling up some blanks in the map, and pro- 
curing specimens of the wild camel. After purchasing nearly 
two pony-loads of silver Yamboos, known on the Chinese coast 
as Sycee Silver, they travelled in carts to Kurla, where they 
organized a caravan of twenty ponies and fcrty donkeys, and 
followed the river Tarim to Lob Nor. They camped by the 
Lob Nor swamp, but found the water too salt near the edge to 
drink ; by wading out some distarfte they were ab'e to get some 
less brackish, which was just drinkable. Along the Altyn Tag 
range, as far as the Galechan Bulak, there was a certain amount 
of water and grazng. ‘This was the point where the great 
Russian traveller, Prjevalsky, turned back; but beyond, the 
desert was of an appalling nature—hardly any grass was to be 
found, and water was very scarce ; all the men suffered greatly 
from thirst, the animals lost flesh rapidly, and many died. Water 
as a rule was only found every second day. Mr. Littledale in 
this district shot four wild camels, one of which he has presented 
to the British Museum. Prjevalsky’s wild horse was not seen. 
The guides were thorough .scoundrels, and tried to wreck the 
expedgion in every way ; on one occasion they denied the exist- 
ence of a spring from which they were discovered getting water 
sec‘etly during the night. 

Mr. Littledale was unable to see any trace of a large range 
of mountains marked on the maps as running north-east from 
the Altyn Tag. When a few days’ journey from Sai-ju they 
met the first inhabitants, and in vain tried by bribes to get a 
guide to show a pass over the mountains. They afterwards 
discovered that their interpreter was playing false; he was 
scheming to get to some town where he could desert. ° 

They passed an embankment several miles in length, which it 
was difficult to account for unless it was a continuation of the 
(great Wall of China from Suchan, two hundred miles to the 
east. At Sai-ju the Chines@ officials were civil, but trie l to 
prevent the travellers returning to the mountains, and their 
men, exhausted with their journey, were now in addition terri- 
fied at the tales they heard of the Tonguts, a Tibetan robber 
tribe, and refused at first to go on. 

‘Colonel Yule questioned the accuracy of Marco Pold’s state- 
ment that it was a month’s journey from Lob Nor to Sai-ju ; but, 
curiously engug™, it took Mr. Littledale exactly thirty days to 
traverse-the distance. As they travelled further east, and crossed 
the Ifumboldt range, they found the map which had been con- 
structed from native evidence entirely wrong, and a considerable 
readjustment is necessary in order to secure an approach to 
accuracy. They passed large herds of yaks and thousands of 
antelopes and wild asses. Guides were a great difficulty, and 
the party were soon leit to find their own way. At one place 
upwards of a hundred mounted Tonguts, carrying lances at 
least fourteen feet long, match-lock guns, and swords, came 
past their campe Their followers predicted an immediate 
attack, Two Ladakis were sent to parley with them; one 
expounded a repeating rifle with such marked effect that when 
the other man proposed to explain the beauties of a revolver 
they begged him to put it aside, and any idea, if it ever 
existed, of attacking the camp died a natural death, 

Mr, Littledale found his own way over the mountains by a 
pass, and reaghed the head waters of. the Buhain Gol. They 
travelled for six days through a luxuriant grass country, and 
camped onthe shores of Koko Nêr. Thirteen days more 
found them at*Lanchan, where they disbanded their caravan; 
thei interpréter, who was an arrant coward, absolutely refusing 
to go to Pekin. Hee somt China inland missionaries kindly 
helped them to arrange a raft, on which they drifted down the 
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Hoang-ho, a journey of exceptfonal’ interest through c8untry. 
which is largely un-maffped. Soom after leaving Lanchan the « 
river dashes through a narrow gorge, and phe raft had severah™ 
narrow escapes of being broken up; it was knocked out o 
Shape, and some of the logs smash@d. The boatmen had eache 
an inflated.sheepskin to act asa life-buoy in qase of accidettt,. 
but none were provided for the passengers. Lower dow» the® 


river became broader and shallower, and they changed their rat æ 


for a fi:t-bottomed scow, and reached Bontg in twenty-five 
days, From Bonto to the Gieat Wall they passed through a 
country abounding in ruined towns and villages, the result of 
the disastrous Mahommedan rebellion in 1861. " On September 
27 they passed through the Great Wall, and reached Pekin. 
fhree days later. 


k 
ELECTRIC TRACTION. ad 


[N the present state of electrical science and practice, electric 
traction must be considered as a branch of the electrical 

transmission of energy. We require, first of all, a natural 
source of energy, suéh as coal or other fuel, or water at a. 
high egevation or in motion. In the next place, we require a 
prime mover to transform energy into work, such as a steam or 
gas engine, a turbine, or water- or tide-wheel. Then this work 
has to be transformed into electric_curaseee Ife means of a 
dynamo or magneto-electric machine, the so-called primary 
machine, The electric current has then to be transmitted from 
the place where it is produced to the place where it has¢o be 
used, by means of a conductor or a storage battery. The current 
has next to be retransformed into work, by means of a motor 
carried by or attached to the vehicle which has to be moved. 

This work has then to be mechanically transmitted from the 

motor to the axle of the wheel of the car which travels along thee 
line. e 

In each of these transformations and transmissions a loss takes. 
place, reducing the original unit of energy to a less and less 
fraction of itself. In the case of water, with a turbine as the 
prime mover, we obtain 60 percent. of the energy as wotk or 
motive power, or an efficiency of "6. With a steam-epgine, owing 
to the coal having to break up water into steam, a proportion 
only of the heat or expansive energy of which can be applied as 
pressure to drive the piston, because of the impossibility of 
obtaining, at least at present, a perfect vacuum, or, statéd other- 


wise, of getting the lower limit of temperature anywhere near © 


the absolute zero ; and again, owing to the loss occasioned by 
transforming the motion of translation®of the piston into rota- 
tory motion, we have a much smaller efficiency than in the case 
of a water-wheel. About one eighth only of the*energy of the 
coal is transformed in a steam engine into work to drive the axle,. 
or -we have an efficiency of only ‘125. . 

The efficiency of electrical machines is very high, as@high as- 
‘9 with primary machines or dynamos, and °75 with secondary 
machines or motors. The conductor, or its substitute a storage 
battery, offers a resistance to the passage of the current, and. 
when the latter is used its weight is so much extra weight to- be 
carried by the car. r i 

All these considerations seem to lead to the conclusion tHat 
before electric traction can be employed on a very large scale, 
we myst possess a means’ of producing the electricity on the 
spot and at the time it has to be used, or, in other words, we 
must possess a Battery in which the energy of coal can be trans- 
formed directly into electric current, so that we may do without 
storage batteries in which to carry electric energy alSut, om 
heavy copper conductors through which to convey it at 
modera'ely low tension from the spot where it is produced to 
Where it is used, or light aérial conductors through which to 
convey it at high tension. ° 

How long we shall be without this, or how many minds are 


engaged in the solution of ghis or some such problem, we know ° 


not, but the momentgit is solved, andesolved doubtless it wilb 
be, there will be such a transformation scene in the industrial 
applications of electii€ity as one @an hardly conceiv®, It wquid 
mean that for almost every purpose exgept those in which heating 
is required, electricity would or coui be used. An electric 
light-producing bagtery in every house, quite indagendently of 
any mains in the streets; an electric power- preducitty battery; to- 
carry us whither wejvould on rails or on the street; and in every 
house, to put an end to all the evils attendant on crowded) 
factories and workshops in crowded streets and, towns; such 
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© 
and,oter advantages would result from turning electricity from 
servant Into a master, frn a mere transformer of energy 
ito a source of energy. 
But we have to do with things as they are:—One hundred 


er, cent. of water-power turned into a rfetgmotor power of 


ghirty-three and æ third per cent. on the average of the best 
result$ ; and certainly a wonderful result in itself—nothing of 


œ the kind@could possibly be obtained either with a steam or a gas 


engine, and it pomis to the direction in which, at all events in 
the meantime, we have to look fora. cheap supply pf energy for 
electric traction. 

Electric traction may be looked upon as the most economiéally 
difficult application of the electrical transmission of energy. 
The problem of the supply of electrical energy to a factory, for 
driving such industrial machines as lathes and sewing-machines, 
‘and for its illumination when need be, from an,electrical main ; 


æ the problem of utilising a single large steam-engine within a 


works for supplying motive power to all the different shops, so 
asto get rid of the waste and inconvenience of shalting, gearing 
and belting, is not without its difficulties ; but these problems 
are, from the nature cf the case, economically simple. The work 
that has to be done is of a uniform steadf character within a 
compact space. : ° 

The problem of electric traction is quite otherwise ; the load 
is now on, now off ; the electrical resistance of the line is always 
varying with $t Gwace traversed ; here there are gradients, 
th re curves ; whilst the demand for cars, and the most econo- 
mical supply of car-loads, are matters all of which have to be 
taken @nto consideration, and have their influence on the 
economy of the undertaking. 

Six systems have been emp'oyed for supplying the motor on 
the car with electricity ; these are using the rails on which the 
cars travel as conductors. This was done in the first under- 
mings at Lichterfelde, and at Brighton in the first instance ; 
having a special rail as conductor either beside or between the 
rails on which the car travels, as used at Portrush, now at 
Brighton, and onthe City and South London underground elec- 
tric railway ; using underground conductors with an open con- 
duit r slot in the road, as at Budapest, Blackpool, and else- 
where ; having an insulated underground conductor, such as 
that laid down for a short distance near Hammersmith; over- 
head conductors, the system which has the largest applica- 
tion at present, and first used between Frankfort and 
Ollenbach, and mainly if use in the United States of America, 


@ where gome 3000 miles of electric tramways are said to exist. 


In the sixth system the conductors are replaced by storage 
ba'‘teries. = 

„lhe rails on which the cars run are now seldom used for the 
transmission of the current, as being an uneconomical applica- 
‘tion, but the use of the third rail is a simple and convenient 
method, wher, as in this country, a pressure or tension above 
5co volts4s not permittee, and where a third rail on the surface, 
as in rural districts, or in special tunnels, is not an incon- 
venience ; in urban districts, on the other hand, underground con- 
ductors are more suitable. There are two ways of arranging 
the circuit in underground conductors; either connecting the 


ie positive and negative poles ofehe generator, to two insulated 
» underground conductors respectively, or connecting one pole to 


the insulated underground conductors, and the other to the 
rails, which in the latter case are in continuous conductive gon- 
nection, besides having cross conuections at different points. 
The use of thin aérial conducting wires is interesting in con- 
hection with the practical appreciation of the fact, which took 
place sne years ago, that electric energy consists of two 
factois, viz. the electromotive force or tension and the current 
strength. As itis to the latter only that a metallic conductor 


offers resistance, a certain amount of energy may be transmitted® 


through a very thin wire, if care is taken that the electromotive 
force of the current is high enough. This is the system which 
* itis proposed to use on the St. Bowis and Chicago Electric 


Railway. The distance ¢%ttween these twostowns is 250 miles, | 


and it is proposed to run the cars at the rate of 100 miles an 
hours the lipe is to be dividedeinto twenl}-five sections of ten 
miles each, and in the cegtre of each section there will bea 
transformer station, The turrent is to be generated at a tension 
of 500 volts, wansformed to a tension of 25,Qp0 volis, at which 
it will be traffsmitted to the several transformer stations, and 
will be there reduced to®3000 volts, transm&ted to the wire, 
and thence to alterngtin current motors attached to the cars, 


è each driving axfe being supplied with a separate motor. 
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Secondary og storage batteries, which is the sixth system, 

to which we have referre, are specially suitable for use o1 

existing tramways, on account of their simplicity and immediate 


applicabiliyy. The objections to them are their weight and the - 


necessity of rewewing them from time to time, As regards the 


*former, they weigh from 14 to 2 tons, and increase the weight 


to be propelbed from 20 to 25 per cent., and there seems to bea 
real difficulty in making these batteries af the sage time light 
and durable. The batteries ®hich are oxidised by the direct 
action of the current are found to be too heavy for electric 
traction, and those in which the oxide is mechanically applied 
have been more generally used, the positive plate having a paste 
of red lead, Pb,O,, and the negative a paste of litharge, PbO. 
The life of a storage Wattery depends upon its,being discharged 
at a low rate, whilst in traction high rates of discharge are 
required, It is the positive plate which becomes disintegrated, 
and cannot again be brought into the condition of metallic lead ; 
the negative plate lasts for a very long time, and can then be 
re-cast, 

This system has been employed on the Birmingham Electric 
Tramway. On this fine a method of controlling the circuit is 
in use, obviating the necessity of inserting resistances in the 
circuit, which is always a wasteful way of employing the current. 
By this means the driver is able with a switch handle to 
apply from a fourth to the Whole of the power which the 
batteries can produce; the whole would be available when 
required to start the tram, or when going up-hill with a heavy 
load, whilst a fourth would be used wlfen travelling on the level 
with a light load. There are two other positiong in which a 
half or three-quarters can be used as required. . 

A consideration of importance in connection with electric 
traction is the style of motor to be used; it should be able todo 
its work equally well when starting, when after having started 
it is under the influence of the full current, or where at the 
further end of the line the current is reduced by the resistance 
of the conductor; it must be able to be stopped in a moment, 
and work efficiently with all variations of speed and load. æ For 
these purposes shunt motors are not so suitable as series motors, 
in which the field-magnet coils are connected up in series with 
the armature, and hence the latter and compound wound motors 
are those most frequently used. Its special design depends,upon 
the space at disposal in which to fix it, and upon the gearing— 
whether spur, chain, or worm geariag—used to transmit its 
motion to the driving axle of the car. In some instances it is 
advantageous to drive each pair of wheels by a separate motor. 

Im conclusion, it may be stated that the present conditions 
under which electric trgction is carried en are altogether in its 
favour, namely, light tramway cars following one another in 
frequent successiun, and travelling at a moderate speede 
What is proposed to e done on the St. Louis and Chicago 
Railway is something quite different. It will probably be 
difficult to find passengers enough to fill cars to follow one 
another at a sufficiently quick rate to make the undertaking 
pay. Ang then as regards the very high speeds proposed to 
Be used there and elsewhere, one hundred up to two hundred 
miles an hour, the cars will have to be made of special forms 
to resist the enormous pressure of the air at thes@high velocities, 
and specially. ventilated ; whilst the effective horse-power 
required to be supplied by the motor will greatly increase the 
weight of the car, : E, F. BAMBER, 


EDUCATIONAL AGRICULTURAL 
Š EXPERIMENTS. 


‘THE Agricultural Research Association of Scotland was 

founded for the purpose of obtaining trustworthy and use- 
ful information on agricultural subjects, by means of scientific 
investigation and practical experiments. The report of the 
committee lor 1893 shows that the work of the association con- 
linues to proceed satisfactorily. Research work is always 
difficult to maintain,-and a committee fostering it must regard 
i as an unavoidable, though unpleasant, duty to press its claims. 
‘it is a matter of much regret to the committ@e,” we read, 
‘that we should have so constantly to press for adequate means 
to carry out the work, and that progress should so constantly be 
checked for want of means. But the reason is obvious, for an 
association confining itself to investigation hold? a pecufiar 
position, It is different, on the ong han@, from. organisations 
that are enabled to return interest for the money spent ; and, on 
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the other hand, trom those benevolent éngtitutions from which 
no interest is expected. An experiment can never bê in itself 
ea source of money profit. Benefit may be regarded as certain ; 
but while at times it may be immediate, it is often remote, and 
not unfrequently the benefit is derived in practice without 
crediting, or even tracing, the source from which, thé benefit has 
sprung.” = . ° 
Among other matttrs in the report from® which this extract 
has been taken, is*a description of educational agricultural 
experiments intend@d to be” pæformed by schoolmasters in 
country districts, The suggestion that a scheme of simple 
experiments should be framed, guch as teachers might suitably 
carry out for illustration, was made at a meeting of the Institute 
of Agricuktural Education for the North-Eastern Counties of 
Scotland, consisting exclusively of certifieated teachers of agri- 
culture, r. T. Jamieson, Mr. W, A. Simpson, and Mr. Gavin 
Grieg, have now drawn up a scheme on the lines proposed. To 
show the effects of partial manuring, they suggest a series of 
tests, such as those shdwn from A to F, inclusive, in Fig 1 A 
will thus exhibit the effect of nitrogen alone; B, of potassium 
alone ; C, of phosphorus ; D, of nitrogen and phosphorus ; E, 
of phosphorus and potassium ; and F, of petassium and nitrogen, 
The series of experiments indicated by 1 to 6 in the figure have 














employed. The experiments from Nos. 1 to 6, inchisive, will 
thus afford comparison with the faen trials to b® performed by 
farmers in different parts of Scotland. The scheme will there- 
fore not only prove of great educ&tional advantage, but will leg 
to results of scientific value. $ ® 
e ” e . 


THE INFLUENZA EPIDEMIC IN GERMANY 
7 N 1 889-90. + E] 


THE patient compilation of countless fac! and their elaborate 
arrangentent, is a task in the performance of which the 
Garmans are facile princeps. If any fresh“%instance were re- 
quired, we need only refer the reader to the official report, which 
has just been issued, of the history of the influenza epidemic 
which spread through Germany in the years 1889-90. ‘This 
document covers upwards of two hundred pages of the large 
quarto volume eontaining the ‘‘ Arbeiten aus dem Kaiserlichen 
Gesundheitsamte,” and has been drawn up by Dr? Paul Læ 
Friedrich, Koniglicher Sächsische Assistenzarzt I. Klasse, 
Kommandirt zam Kaiserlichen Gesundheitsamte. 
No pains have been spared to secure, as far as possible, e: 
trustworthy officialgdata from all parts of the country concerning 
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5, having no manure, will afford a comparison with ghe others. 
No. 6 will show the effect of complete manuring, as given in tl% 
usual manure mixtures. No. I to 4, inclusive, will show the 
effect of new {Srms of phosphate proposed for manure. For the 
steeping of the seeds in No, 2, a solution containing about one 
or two per cent. of potassium carbonate should be made, and 
the seeds allowed to lie in it for about twelve hours. The 
committee have prepared full directions as to the manner in 
whieh the experiments should. be carried out. Twelve flower- 
pots are required, or wooden boxes, 9 x 9 x 12 inches deep. 
The soil with which these are to be filled should be dug out from 
a cavity 6 x 3 x 1 foot deep, and intimately mixed. It is sug- 
gested that five seeds be inserted in each pot or box, thus :— 


an 








‘ ! “x 
| 
Fifty days after sowing, the two plants “marked x have to be 


taken up afid sent to Mr. Jamieson,: at the Research Station, 
-Peterculter, Aberdeen, tdyether with a 1 1b. sample of the soil 
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rienced by hese workpeople, to the air if the immgdiate 
' 9 e’ ' ; 


first forty pages of the report contain elaborate details ard 
statistics as to the dates when influenza first made its appears 
ance, and the period during which it remained, in the variou- 
provinces and cities of the empire. From the information cole 
lected it appears that Berlin and Charlottenburg were the firs 
districts in which it declared itself, Statistics have also bee oo 
gathered together of the varying intensity of the scourge 

in different parts of the country, and. an endeavour 

has been ‘made to ascertain the influence, if any, of 
different occupations on the path pursued by the epidemic. So 
many conflicting reports were received as to the effecg exercised 

by the kind of employment on the susceptibility of the indi- 
vidual to influenza, that it was impossible to arrive at any definite 
conclusion. In some districts the evidence went to show that a 
remaikable immunity to the gisease was exhibited by people e 
engaged in oué-door occupations, whilst from other paris the * 
statistics collected pointed equally strongly to the freedom froņ e 
attacks exhibitedgby workpeople employed within dvors. In 
some glass works, however, careful observations showed that the ° 
employés who suceumbed firstgto influenza wereehose whe were ẹ 
farthest removed from the furnaces, and that thote whost-work © 
was to remove the glass from the I&tter, and who were therefore 
working in a yery heated atmospher®, enjoyed a remarkable 
immunity. Dr. Heiszler, who is responsible fog these observae 
tions, ascribes the undoubted freedom from influenza expe; e 
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wicinity -of thee farnaces® being relatively sterile, the microbes 

being doubtless unable to®exis® at such a high temperature. 

¥nffuenza appears to have butglittle regar@ for-either sex or age, 
‘or it‘attacked indiscriminately men, women, and children be- 
@veen the ages of fiffeen and sixty. > Its taste was proved to be 
equally catholic as regardse climate @nd@ situation, neither 
en nog geographical ‘conditions appearing to exer- 
#ise.apy sort of control on ‘its genesis and distribution. 

‘The effect of the scourge on thedeath rate from other diseases 
‘thas also been carefully investigated, and, as far as the statistics 
go, it would appear ‘to have materially aneieesse the deaths 
ascribed to pulmonary consumption. 

Innumerable t&bles are appended ‘to the PEN ‘but, Senay 
from a popular point of view, the following'statement, compiled 
-from official data; showing the time occupied by the epidemic in 
travelling ‘from east to west, is of:most general interest. 

Influenza was present as an epidemic in June 1889 in Tur- 
‘kestan, jt only reached East Russia (Wyatka)mfier a lapse of 

“four months, in the middle of October. On October 28 it! 
appeared in West Siberia, and-after.an interval ‘of three months, | 
travelling eastwards, it reached Japan in January 1890, and} 

' Hong Kong ‘in February, On its westward course it moved | 
nore rapidly, for it appeared ‘in epidemic fogm:at the commence- ' 
ment-of November 1889 in ‘Moscow, and about a fortnight 
later in St. Petersburg. The capitals of Sweden, Denfhark, ' 
Germany, Austria, France, and England were all attacked to- 
' , wards the end mber and beginning of December, whilst! 
in Budapest, Brussels, and@*Ladrid it appeared in the middle of 
‘December, In New York it was first heard of on December 
£9, whyst by the end of the month Milan, Rome, Naples, 
Constantinople, numerous districts in the United States, Canada, 
‘and Morocco were all in the hands of the scourge. The com- 
mencement and middle of January found it in Turin, Algiers, 
and Egypt, and by the end of the month it had made its appear- 
agce‘in Central America and in South Africa ; owing to the 
‘small amount pf communication existing between Europe and 
East Africa, it did not appear in these parts until the end of 
March. At the end of February it arrived in Bombay. Thus 
whilst in the absence of definite channels of communication 
‘it onlyemade slow progress, requiring upwards of ‘four months 
to emerge from tho heart of, Turkestan to European Russia, on 
once reaching*Moscow and S{. Petersburg it spread with light- 
ning rapidity over western and southern Europe, crossing the 
‘oceans to all parts of the world. 
The report manipulates in a masterly manner an immense 
¿mass of facts ; but valuable as the statistics here collected must 
> be for pfirpuses of reference from an historical point of view, the 
conclusions indicate only teo plainly how far we yet are froman 
accurate knowledge of the factors which control the genesis and 
distribution of tkis terrfble disease, convenient hypotheses being 
continually upset by the conflicting evidence collected as to its 
course and conduct. 
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SCIENTIFIC SERIALS. 


Bulletin of the New York Mathematical Society, vol. iii. 

e No. 6 (New York: Macmillan, March, 1894). — Prof. 
witLarkness (pp. 135-141) gives a*careful and appreciative abstract 
ee *of the Cours d'Analyse de l'École Polytechnique, by Camille 
Jordan, a work commented by Prof. Klein in “ The Evanston 
Colloquium,” and which, in ‘its second edition, is ‘‘ entsere- 
ment refondue.” Three interesting, though short, notes on 
Permutations (pp. 142-148) are furnished by Prof. F. Morley. 
They ar headed a.plei for the chess-board in teaching deter- 
aninants, a special rule of signs, and the enumeration of 
positions. There are numerous references to the authorities 


-on the subject, Notes and new publications are full as usual. g 





SOCIETIES AND ACADEMIES, 
i ? „Lonnon. ® 


‘Royal Societ y, January 18.—“ An Estimate of the Degree 
° of Laitimatg Natality, as-shewn in the® Table of Natality 
<ompiled by the Author from Observations made at Budapest.” 
By Joseph Kor63i, MemWer of -the Hungarian Academy of 
Sciences, ‘Direator of Municipal Statistics. - e 

The author” has *abulated the age of the 741, 800 married 
` couples given ig the Census of 1891, conforming to ‘the-single 
yyear®combinations. `The yjrtual number of these combinations— 
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as 45 productive yego, of the ale have to Be combined with 
each of fhe 40 eoo. years of the female—is about 2000, 
Knowing thus fhe numberef all age-combinations, he obseryed 
for four years (two before and two after the‘Cénsus) the 46,931 

births amongst couplés of those ages. By dividing the figures | 
‘obtained bf four, he got the yearly | probability of birth for each 


eage-combinatién. 


As the legitimate natality is to be regarded asia resultant. 
between two distinct forces, the instinct əf mature which urges 
towards multiplication and thee fSrethought whici@auSsts*moral 
‘restraint, it-was also desirable to get an insight into the march 
of the physiological fertility alone. 

Two degrees of fertility for each age were therefore obtained. 
The difference between the degree of physiological and that of 
the actual. fertility shaws, a few cases.of procreative exhaustion 
being excepted, the:influence of the moral factor? In tle somewhat 
advanced ages this moral restraint exercises an influence exceed- 
ing all expectation. With the mothers of 30 to 35 it reduces the 
fertility to 78 per-cent. {instead of 100 ptr cent.), with those of 

43 to 2 ‘per cent., 2.¢, 98/£00 of the physiological faculty is 
suppressed, With men the influence is also very great, though 
weaker than with wogien. | 

Out Qf a large number of data here follow some figures to 


characterise the results: i 


For the mother. Fae the father, 
eqn a . = Meat eee i 
The fertility is Actual, Physiological, Actual. Physiological, ` 
per cent, per cent, per cent. per@ent. 
at 25 to 29 years 29°2 30°9. e 35°. 280 (?)! 
» 30 59 34 3, 206 32°9 27°f 27°0 
9» 40 55 44 ys §°9 20'4 138 ® 21ī'I 


“Results derived from the Natality Table of Korösi by 
employing the Method of Contours or Isogens.” By Francis 
Galton, F.R.S. 

. There are three variables in the statistics of natality. The 
age of the father is one, that of the mother is another, and the 
ipercental offspring of parents of those ages is the third. These 
three variables may be co-ordinated in the same way ag, that 
which is daily followed at meteorological offices in dealing with 
(1) the-longitudes of ithe various. stations ; (2) their latitudes ; 
and (3) the barometric height at each. After thee data have 
‘been entered on a chart in their proper places, contours, known 
by the name of isobars, are drawn to show the lines of ‘equal 
barometric pressure. In natality tablgs, the ages of the father 
and the mother take the place of the longitudes and latitudes in 
weather charts, and lines of similar birth rates, or as I would 
call them, ‘‘isogens,” take the place of isobars. A chart con- 
structed on this principle is shown in Fig, 1, The broken line 
A B corresponds to the ‘Instances in which ‘both parents are of 
the same age. The chart is practically limited to marriages in, 
which the wife is less $han five years older, and less than seven- 
teen years younger, than her husband, | 
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® Fig. I. ` 


, It will be aged that ‘the isogens run in neatly straight, 
diagonal, and equidistant lines across the greater par: of 
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the chart, As a consequence of this straightnese, the seas 
of Mme ages of thee parents to whict each point in the 
straight portion of the same isogen refers is constant. The 
difference between their ages is of no account whatever im eight 
or nine tenths of the total number of marriages; it isenly when 
the wife is older than the husband, or when she gpproaches the 
limit of the child-bearing age, that this curious law oases to 
hold EY LLC cemaneme-wetia? ~ z 9 , 

Again, through a coincidence between the increasing age of 
either parent and the decrease of fertility, it happens: that the 
sum of the three elements of (1) father’s age, (2) mother’s age, 
(3) percental birth rate in a year has a value that is itself appro- 
priately constar®. 

From this follpws the curious law that if wé& wish to calculate 
the percerfal birth rate per annum for a married couple within 
the limits of the chart where the isogens run straight and 
parallel, we have only to add the ages of the father and mother 
and subtract the total from 93 or 94, in order to obtain it with 
considerable precision. The approximate limits within which 
this law obtains are: (1) the wife is not to be older than her 
husband ; (2) she is not to be less than twenf-three years of 
age, nor (3) more than forty. © 

Lxample.—In any large number of husbands and wives living 
under like conditionsete the inhabitants of Budapest, whose re- 
spective ages at their nearest birtfdays, to zīst June, 1892, 
were; that pf the father, thirty-five, that of the mother, twenty- 
seven ; then the number of children born to them during the 
year 1892 would be atethe rate of 93 — (35 +27) per cent, = 31 
per cent ; the isagen makes it about 32 per cent. 


Entomological Society, March 28.—Captain H. J. Elwes, 
President, in the chair.—Mr.:-McLachlan, F.R.S., announced 
the sudden death, on the 23rd inst., of Mr. J. Jenner-Weir, 
who joined the Society in 1845, and had been one of its most 
regular attendants. He also commented on the scientific attain- 

«ments of the deceased, and his social qualities and virtues. Mr. 
“Goss and, Mr. Merrifield also spoke of their long friendship 
with the deceased, and of the respect and esteem which they 
entertained for him.—Mr. W. Borrer, jan., exhibited a wasp’s 
acest which had been built in such a way as to conceal the entrance 
thereto and to protect the whole nest from observation. He 
believed the nest to be that of Vespa vulgaris. Mr. McLachlan 
and Mr. Blandford made sqme remarks on the subject. —Mr. 
«G. F. Hampson exhibited a specimen of Gaudaritis flavata, 
Moore, from the Khari Hills, and called attention to the exist- 
ence in the males of this species, in the closely allied British 
species Crdaria dotata, Linp., and a'o in two Japanese species, 
of an organ on the under-side of the fort wing, which he 
suggested might be for stridulation ; this organ consisting of a 
smali scar of hiyaline membraneg situated justebelow. the middle 
of vein 2, which is much curved ; this scar is fringed. with long 
bair, and has running down its middle a row of sharp spines 
situated on the aborted remains of vein 1, and which is curved 
up close to vein 2; the spines would. naturally rub against part 
of the costa of the hind wing, but no spines or unusual rohen- 
ng seems to exist on that or on any of the veins on the upper 
ide of hind wing against which they could strike; below the 
car is situated a large shallow fovea or pit in the membrane, 
“lightly developed in C. dotata and C, Aavata, but much more 
rominently in the two Japanese species, and, should the organ: 
arove to be for stridulation, would probably act as a sounding 
eoard. Mr. Hampson said that in the Japanese species closely 
Wed to flavata, the males have no trace of this curious 
organ. ‘Prof. E; B. Poulton,’ F.R.S., Lord Walsingham, 
“.R,S., and’ Mr. Hampson fook ‘part in the discussign which 
msued,—-The Rev. T. A. Marshall communicated a paper 
mtitled ‘A Monozgaph of the British Braconide, part v.”— 
Mons. Louis Péringuey.communicated a paper entitled ‘‘ De- 
criptions of new Cicindelide from Mashunaland.”-——Prof. 
Poulton gave ‘an account of ‘his recent: tour in the “United 
jtater,. and commented on the entomological and ‘other 
:ollections contained in ‘the American museums, Lord’ Walsing- 
«am, Mr, Hampson, and. the President also made some remarks 


+ 


on the subject.» | À 
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Royal Society, March 5.—Prof. Sir W. Turner, Vice- 
resident, in the chair.—Prof. Crum Brown read the first part 
f. a paper on the divisioa of æ parallelepiped into tetrahedra. 
‘he subject of the paper was the question suggested by Lord 

_elyin: In how many ways can a parallelepiped be cut into 
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tetrahedra without introduging new corners? In the first parte 
the author discusses the division of th@ cube into tetrahedra, all 


the corners of the tetrahedra coinciding with the corners’ of the 
cule. Noting the corngrgof the cub@A, B, C, D, A, B, C, D, 
sœ that A A, &c. arè body diagonals of the cype, and AB,” 


AC, AD, &c, face diagonals, and therefore A B, &c. edges, 
we have the following five forms of tetrahedra: A BG D, 


— i 


ABCD, AABC, AABG,and AACB, andeno more, fo 


ABCD and A A BÆ have all four corners in one plane. These 
tetrahedra may be designated O, A, I, L, T, res\ectively: © 
has a volume one-third of the cube, has no part of the surface of 
the,cube, and can occur in two positions in the cube, A B.C D: 


a e e 


and ABCD. A hasa volume one-sixth of the cube, has three 
faces coinciding each with half of a face of the cube, and cam 
occur in eight positiens. I has a volume one-sixth of that of 
the cube, has one face coinciding with half a face of the cube, 
and can occur in twenty-four positions. L and T are enantio- 
morph, each has a volume one-sixth of the cube, and each can 
occur in twelve positions. These give fifty-eight positions in 
all, which, with the twelve groupings of four corners all four in 
one plane, make up the seventy groups of four corners. The 
author tH€n goes on to discuss the numberof ways in which | 
these tetrahedra can be built together to form a cube. These 
are shown to be the following :— — 


1 O and 4 A's, 
3 A’s and 3 I’s, 
*2 A’s, 2 ls, and 2 L’s, . 
*2 A’s, 21's, r L, and I T, 
*2 A’s, 2 I’s, and 2 T's, 
rA tJ, 3 0’s, andir, 
1A, II, 2 L’s, and 2 P's, 
I A, II, rL, and 3 rs, 
4 L’s and 2 T's, 
i 3 L’s and 3 I's, © 
2 L’s, and 4 Is. 


Of these the three marked’ * correspond to tyo different 
arrangements each, in one of which the plane separating an B 
from a A are parallel, in the other jnclined to onë another. 
There are therefore fourteen distinct ways in which a cube can 
be cut into tetrahedra without making new corners.—Prof.. 
Cossar Ewart read a paper on the second and fourth. digits of 
the horse, their development and subsequent degeneration, He 
referred to cases in which two or even three digits had been 
recorded. In some cases the presence of such digits is due to 
subdivision of the normal middle digit, in others it is due to the 
restoration of those digits which are always found fh the fossil: 
horse. Prof. Ewart argues that the terminal ‘* buttons” or 
tubercles of the splint bones of the horse are vestigeseof the lost 

second or fourth digits. He gives a description of the condition 
of the. digits-in embryos of different ages. In embryos under 
I inch in length no evidence was found of the phalanges of the 
second or fourth digits, but in a slightly larger embryo a rudi- 
ment of the second finger, connected by a complete joint to the 
second metacarpal, could be made opt. The second and fourth 
phalanges attained their greatest development in embryos about 

14 inches.in length. The second finger then showed a terminal: 
phalanx and an indistinct second phalanx connected toa large 

first phafanx which was joined by:a very complete joint to its- 
metacarpal. Thepex of the terminal phalanx was surrounded 

by a cap corresponding possibly to one of the deeper layers of 
the normal hoof. In older embryos the joints were. never so 
complete, the second and third joints rapidly disappearing, so 
that the second and fourth toes of all the limbs consisted of an 

elomyated piece of cartilage connected by more or less distinct 

joints to the metacarpals. In still,older embryos the fused 

phalanges are ossified and are firmly connected.to the splints se- 
as to form the well-known ‘‘ putgons.” 

March. 19.—Prof. Geikie, Vice-President, in the chatr.— 
Prof. Crum Brown communicated the second part of his paper 
on the division of a paraflelepiped ingo tetrahedra. Hi showeds® 
that-there are, 180 distinct ways in which this may be dohe with- 
out.introducing a new corner.—A paper,eby Mr. Gregg Wilson, 
on the. reproduction of the edible crab, wa? commugicated.— 
Mr. C. A. Stevenson read a paper-on telegraphic communica’ 
tion by induction by means.of coils. Such communication has. 
been found possible when two circular coils of 200°yards dia-e 
meter were placed horizontally at a distanct offone quarter of @ 
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*. Royal Dublin Societ¥, March 21, 1894.—Sir Howard 
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arsenides, and sulpharfimonides are given, together wh 
© Grubb, F.R.S., i@the-chair.—Prof. G, F. Fitzgerald, F.R.S., | Crocoisite, anglesite, and a few others. 
e and Dr, J. Joly, F.R.S., read a paper*on a method of dete . ‘ 
maining the ratio of the specific heats of gases.—lr. J. Alfred, ° 
o Scott described & method for colouring Jantern-slides for scientific BOO KS,;PAM@HLETS, and SERIALS RECEIVED. 


diagrams arid other purposes. The author explained that the 
gelatifie surface should be soaked and then drained. In this 
damp conditio the aniline dyes may be applied in watery 
solutions with a brush; the depth of colour edepending on the 
strength of th@solution and the length of time it is alloyed to 
act on any one spot. The colours most suitable were found to 
be eosin, tartrazine yellow, vesuvin, indigo-carmine. These 
colours can be mixed without forming new chemical bodies of 
a different colour, and spread very evenly. Eosin is, however, 
liable to fade, if very pale; it should therefoue be painted rather 


ææ. more“intensely if the slide is intended to be often in the lantern. 


Coloured inks suitable.for writing with a pen on plain, cleaned 
glass, can be made by thickening solutions of aniline with ten 
per cent. of dextrine; good colour for this purpose being eosin, 
and iodine green. A good, nearly black, colour may be made 
frum writing ink, ‘‘encre-noire,” made slightly alkaline with 
ammonia, and thickened with ten per cent. dextrine®~Prof. 
Arthur A, Rambaut read a paper on the great meteor of 
February 8. . This remarkable object was seen at a great 
many places, from Whitby in the north to London in the south, 
and from. Ballinasloe, co, Galway, to Chelmsford. To have been 
so widely conspicuous within a few minutes of noon in bright 
sunsħine, the meteor must have been one of very unusual 
dimensions, The time of the occurrence was 28 mins. after 
noon (Greenwich mean time). As seen from Dunsink the 
meteor fell vertically from an altitude of 25° to within 5° of the 
horizon at an azimuth of 10° N. of E. A large number 


® of accounts from different parts of the country reached Prof. 


Rambaut, ftom which he concludes that it was first seen at a 
height of §9°4 + 4°1 miles, in longitude 2° §4’ W. and latitude 
53° 49 N., and was last seen at a height of fourteen miles 
in ,longitude 1° 35’ W., and latitude 53° 35’ N. The 
duration and fonsequently the velocity is very variously esti- 
mated, but¢he mean of the best estimates gives a -velocity of 
about nineteen miles per setond. The path was very distinctly 
curved ; and therefore the radiant is very doubtful, No account 
of anything unusual, in the way of a fall of meteoric stones or 
iron, is forthcoming, and the meteor seems to have been wholly 
dissipated in mid-atr.—-Prof. Johnson exhibited the sporangia 
of Litosiphon laminarge, Warv., by means of the Society’s 


lantern, 
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° PARIS. 

Academy of Sciences, April 2.—-M. Loewy in the chair. 
The decease’ of M. Brown-Séquard was announced by M. 
Troost.2-Observations of the new comet Denning (1894, March 
26), by M. O. Callandreau.—Observations of the planet 1894 
AZ (Courty, March 5) and Denning’s comet, made with the 
great equatorial at Bordeaux observatory, by MM. G, Rayet 
and L. Picart.—Observations of the same comet, made at Paris 
observatory, by M. G. Bigourdan. In the remarks on this 
comet, it is noted that the tail points (March 27) in a direction 
apparently perpendicular to the line joining the comet and the 
sun.—Observations of the same comet, made at Teulouse 
observatory (Brunner equatorial), by MM. Ẹ. Cosserat and 
F. Rossard.—Parabolic elements of the same comet, by 
M. L. Schulhof.—On the movement of a system of variable 
form, y M. L. Picart.—On the first differential projective 
invariant of rectilinear congruences, by M. Emile Waelsch.— 
Distribution of deformations in metals submitted to strains, by 
M. L. Hartmann. New experiments give the same laws for 
the effects of percussion as*were found for the distribution of 
deformations produced under the application of a static strain. 
-Action of water on bicalcic plfosphate, by MM, A. Joly and 
E. Sorel. By boiling ith successive qwantities of water the 
tyicalcic ' phosphate, Ca;P,0,, $H,O, is produced. With a 
siègle quantity of water and@ong contact at the boiling point, 
a further action producgs anhydrous bicalcic phosphate.—Oa 
the blue colouration wRich leuco-auramine assumes in contact 
with acids@by M. A. Rosenstiehl.—On the fixation of iodine 
by starch, fy MSE. G. Rouvier.—The disease ‘‘ Toile,” pro- 
duced by Bofrytis civtrea, by MM. Prillieax and Delacroix.— 


@n the spark spectra qf some minerals, by M, A. de Gramont, 
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The Future of Civilisation. 


Bcors.=Man and Wo.nan: H. Ellis (W. Sr@tt).—A Manual of Micro- 
chemical Analysis: Prof, H. Begrer@ (\iacmillan). s Tree OF Field 
Geology: W. H. Penning, 2nd edition (Bailligre).—-Odorographia, 2nd 
series: J. C. Sawer (Gurney) —An Introduction to Structural Botany : Dr. 
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THE THEORY OF HEAT? 
The Theory of Hedt. BY Thomas Pre&ton, M.A. Pp. 

Xvi aitwetkppeo(LOndon : Yagmillan and Co., 1894.) 

ROM the point of view of scope and comprehen- 
siveness this work forms the most important trea- 
tise on heat that has yet been published in this country, 
It does not*teem with new ideas or new modes of pre- 
sentation, Hke the book bearing the same title that Max- 
well contributed to a series of text-books announced as 
primarily intended far the instruction of artisans; nor 
does it appeal to the general reader in the same way as 
the remarkable book in which Tyndall undertook to 
present to him the “rudiments of a*new philosophy” 
a generation ago. Each in its own way, bdth the 
books we havg,referred to far surpass the one now 
before us in originality afd individuality. These 
qualitias, indeed, are not specially characteristic of the 
present work, \ systematic and tomparatively com- 
plete presentation of the present state of the science 
of heat, both in respect of experimental methods and 
theoretical developments, has been what the author 
has striven to furnish, and in this he has attained 
a degree of success which makes his book one of great 
value, and amounts toa kind of originality. In French 
and German we find works dealing with the whole round 
of Physics (e g., Jamin and Bouty, Wiillner), in which 
the section devoted to Heat is planned on as comprehen- 
sive a scale and carried out in as much detail as the 
work before us, but hitherto no similar treatises have 
existed in English. Mr. Preston’s book thus supplies, 
for the branch of which he treats, a distinct want in our 
scientific literature, and it may be confidently expected to 
contribute a good deal towards raising the culture and 
widening the scientific horizon of English students. 
* Mr. Preston deals with his subject in eight chapters, 
each of which is divided into sections, and these again 
into articles. The articles are numbered consecutively 
throughout for facility of reference, 

Chapter i. is entitled “ Preliminary Sketchy” and ig 
partly historical and partly expository. It contains some 
valuable andSuggestive matter, specially perhaps in the 
section relating to energy; but on the whole it does not 
strike us as equally successful with the parts in which 
the author gets to closer quarters with his subject. He 
sets*out with a luxuriance of language which happily 
makes room after a page or two to something more 
common-place and business-like :— è 


“ With its geturn in springtime the bud breaks into 
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in the author’s first dozen pages. Our owa opinion is 
that the value is littee or nothjng. It is impossible im a 


two-line phrase to indicate the points of view and generał 





entellectual surroundings that gave birth to the scientific 


doctrines of former times. This part of the book accard* 
ingly seems defective in historical Perspective, ane 


“relativity” of view. One statement, not referring to æ 


the far past, seems to call for modification or 


explanation®:—# à 
“The systematic study of heat, as a distinct branch of 


eexperimental science, commenced little more than half a 


century ago.” . 
Such a period can hardly be made to include Black, 


Lavoisier, Laplace, Rumford, Leslie, Gay-Lussac, Dulonge 


and many others whom the rest of the book shows that 
our author cannot have intended to overlook or under- 
value. : . 
Chapter ii. deals with “ Thermometry,” and contains 
a'good and full description of many of the methods that 
have been devised for the measurement of temperatures. 
The general nature of the preblem#@fMermometry is 
dealt with to some extent in chapter i., but with some 
want of distinctness, and we do not find anywhere a 
clear statement that what is commonly called measuring 
a temperature is in reality the comparison of an zaterval 
of temperature with a conventionally adopted standard 
interval. The only problem is to find a satisfactosy 
experimental method of making the comparison. As 
to this, there is again a want of definiteness. At page 
17 weare told about the mercury thermometer that “ we 
have now a perfectly definite standard of veference*for all 
other temperatures ”; but on page 115 we are told that, in 
consequence of differences in the glass, two mercury ther- 
mometers “generally differ, sometimes considerably, in 
their indications,” and should thefefore be “corrected by 


direct comparison with the standard air thermometer.’ 


Apparently, if it were practicabl@ to construct mercurial 
thermometers to read accurately alike, ng appeal to the 
air thermometer would be wanted. It is not till page 
120 that we learnthat— | á 

“ The ultimate standard for thermometry is, fôr reasons 


which will appear later, afforded by the use of a per- 
manent gas, such as hydrogen or nitrogen.” 


Of course the reference here is to Lord Kelvin’s ther- . 
modynamic correction of tRe gas thermometer, but them 


+ 


secret is not fully revealed till we get to the last section? °° 


of the last chapter of the book. We may admit that, 
with the arsangement of matter which the author has 
adopted, the full discussion of this point could not well 
come earlier than he has placed it; but surely it evould be 
possible, without going beyond quite elementary con- 


#] 


siderations, to show why a gas thermometer affords a 
more trustworthy comparison of intervals of temperature «° 
than a mercurial thermometer. 

The care bestowe ôn the gore purely descriptive 
parts of this chapter induce us to mention that the author ° 
does not seem to*have com@across M. Guill€ume’s yfcent e, 
work in the same field, or to bæacquainted with the high- a 
range mercurial thermometers nowemade in Germany, or 

-the instruments made in this countsy byeMessrss Balye 
and Chorley with sodium-potassitim alloy, Kopp’s cor- 
rection for the exposed part of the sem is also omifted: | 


s 
B B 
e 


blossom, and new life animates [szc] the vegetable king- 
dom. By its agency the incubation of the egg progresses, 
a living thing is brought into the world, and Seat is still 
necessary to its support. Finally, to the power which 
man has acquired over it is due that supernatural 
strength which has made him superior to all other 
animals, afid master of land and sea.” 


+) 


But this is only while we arevetting under way: once 
fairly starjed, there is practically nothing more to fear. 
Opinions may fairly.differ as to the value of an his- 
torical sketch so very much in outline as that contained 
©] 
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students. 
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it may not þe quite actyratg, but it gives in most cases a 
vešy fair approximation. The meghod (page J04) of 

*cleaning the bulb and stem of mercurial thermometers, 
with boiling nitri acid before filling, has not yet, so far 

eas we know, been generalfy adopted. ° . 

o Chapter i iv. d@als with Calorimetry. The general notion 
of a quantity of heat introduced in the first chapter is 
here used withqut further discussion of what is essentially 
implied init. This leaves it on a not altogether satisfac- 
tory basis. TM& notion as first brought in is somewhat 


metaphysical : 


“Tn order to account for the sensation experienced in 
presence of a hot body, an active «agent is postulated 
2nd the name given to this agent is heat.” (p. 21.) `’ 


This'is hardly the ground, or the kind of ground, on 
which the idea of heat as a measurable quantity rests. 
We need to recognise that objects whigh can give rise td 
the sensation of heat can also produce various mgasur- 
able effects—can melt ice, for instance; that the power 
to produce these effects is communicable from one body 
to another; That, Tinles@ there is expenditure of some 
form of énergy; such power when possessed by one 
body iœ exhausted in proportion as it is transferred to 
others ; and so on. 

It is much to be desired that writers on physics would 
make a point of following, whenever possible, the precise 
amd carefully considered terminology adopted by Prof. 
Everett in “The C.G.S. System of Units.” They would 
not then speak of thermal capacity and specific heat as 
though they meant the same thing. ` 

A uSeful part?of this chapter is a good description, with 
figures, of Joly’s condensation-method of calorimetry. 

Chapter v., extending to more than.170 pages, is 
devoted to “Change of State.” It contains valuable 
discussions of the properties of bodies at and near the 


ta critichl point” and the equations by which Van der 


Waals and Clausius ha¥e attempted to express generally 
the properties of fluids in relation to pressure, volume, 
and temperature. 

This chapter contains much valuable matter that has 
not previðusly been made so fully accessible to English 
We are, however, rather surprised not to find 
any reference to the experiments of Rudorff, Guthrie, 
Raoult and others on the effect of substances in solution 


aon the freezing points and vpour-pressures of liquids, nor 
ee *to Van t’Hoff’s theoretical discussion of such results. 


° m IE d 
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Another even more important omission is any menfion 
of the liquefaction by Cailletet and Pictet of, what every- 
body used to call, and Mr. Preston still calls, the per- 
manentegases. As a natural consequence there is no 
reference to the determination of the boiling points and 
critical points of several of these gases by Wroblewski 
and Olzewski. 

Chapter vi. is on “ Radiation.” The most novel 

atters included in it are.destrsptions and figures of 
Prof. Langley’s bolometer and Prof Boys’s radio- 
a 

In chapter vii., on “ Conduction” we must point out a 
very good descriptson "and discussion of Angstrém’s 
*metifod (alternates heating and cooling) ‘of determining 


the conductivity of metals. > 
a = viii. „oné s Thermodynamics,” we are inclined 
. „NO. 1277, VOL. 49] , : 


to think the mostgVAluable im the book, in the sense that 
it contains a@specially Jarge amount of important matter 
that has never before been readily accessible to English 
students, The section on the dynamical equivalent of 
heat includes the recent results of Miculescu and of 
Mr. E. H. Greffiths, as welf as æ full description of 
Rowland’s experiments, whigh ought years 2ceeis have 
attracted more attention‘in this country than they seem 
to have done. In thetheoretical part of this chapter the 
author has, in the main, followed Clausius’s method of 
presentation, but he has included admirable éxpositions 
of Massieu’s Chiracteristic Function, of Dyhem’s 
Thermodynamic Potential, of the allied work of 
Gibbs, and of the last author’s geometrical treatment 
of thermodynamic questions. 

Notwithstanding omissions, some of which we have 
mentioned, everyechapter affords evidence of care in 
looking up authorities and collecting material. But the 
value of the book as a work of reference might be a 
good deal increased by more numerous and more ex- 
tended tables of numerical results. For some, reason. 
French books are quoted very largely, and not only for 
the work of Frenchmen; even Tredgold is referred to in 
a French translation. 

If, in the course of the above notice, criticism seems to 
be more prominent than commendation, we should do 
injustice to ourselves, as well as to the author, if we did 
not say distinctly that, in our opinion, he has produced a 
very valuable and useful book which we earnestly 
recommend to all serious students of the subject. When 
an author obviously aims at a high standard, he invites 
a critic to adopt a similar standard. And in a short 
notice such as this, fault-finding necessarily occupies a 
disproportionate space as compargd with praise: if we 
find fault, it is only fair to particularise, whereas praise 
applicable to hundreds of pages can be put into a very 
few words. 

We ought to add*that printing, paper, and wood-cuts 
are all excellent, and for a book of so many pages there 
are very few misprints. The index has one rather 
irritating characteristic, which, however, is by no means 
peculiar to this work. if we wish to kio what has been 
done ong given subject by a particular author, we very 
fikely find his name followed by references to ten or a. 
dozen different pages, but without anythiae to show on 
which, if on any of them, we shall find the matter we 
want. 

It may perhaps save some reader trouble if we 
point out that, on p. 202 (in “Cor. 2”), A, u,v are prigted 
instead of a, 8, y, and on p. 588, the column headed 
“C.G,5. System ” should be headed Kilogramme- 
metres. G. CAREY FOSTER. 





“4N EDUCATIONAL ATLAS. 


Philip's Systematic Atlas, Physical and Political, 
spectally designed for the use of Higher Schools and 
Private Students. By E. G. Ravenstein.® (London: 
George Philip and Cq, 1894.) 

HE chief claim of this atlas to consideration, as. 
indicated in the title, is the careful fesign and 
plan of construction; the order and selection of the 


kan 


gi 
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maps, their scale and mod@of coldtiging being, it is 


stated, based on a definite syste The werk is one of | 7 


Philip’s Geographical Series, which is edited jointly by 
Mr. Ravenstein, Mr. J. Scott Keltie, and Mr. Mackinder. 


An admirable discussion of projections, scales, and „MR. LYDEKKER’S® name is w®ll known as that of a° 


measurement on maps «with diagrame, is the most 
interesti art of the introductory text, and these 
difficult questions ake handled #ith rare conciseness and 
clearness. The name of the projection and the natural 
scale are given for every map—a most useful innovation. 
An origing] diagram, showing the relative heights, 
depths, and curvature of the surface bf the globe along 
the equator, and the parallels 30°, 45°, and 60° N. and S. 
gives a very striking view of the vertical relief of the earth. 
Ten plates are devofed to general physical geography, 
and although the scale is small, and the features conse- 
quently much generalised, they aregclear and satis- 
factory. The rainfall maps on plate § are partiquiarly 
interesting, including two which are entirely new, repre- 
senting the avéffge number of rainy days in different 
parts of the world, and the relative humidity of the 
atmosphere. Equal praise cannot be given to the maps 
dealing with the distribution of plant and animal life, 
the names 8n which are frequently puzzling, and the 
species selected for treatment curiously unequal. 

The maps of continents and countries, which make up 
the bulk of the atlas, show configuration by a combina- 
tion of contour lines and tints with hill-shading. Here 
_we regret that Mr. Ravenstein had not courage to dis- 
regar@ the conventional strong green tint for the low- 
lands, and to adopt an unbroken system of deepening 
shades of brown. It is noticeable, also, that the applica- 
tion of the green tint is unsystématic, extending to 300 
feet in-some maps, to 6go in others, and in one at least to 
3000 feet above sea-level. A similar break in the 
system of indicating density of population is sure to give 
rise to confusion ; the same shade being used to repre- 
sent regions of over 512 inhabitants te the square mile in 
fuurope, those over 256 in Asia, over 64 in Africa, and 
over 32 in America. There are sevéral minor defects 
visible in the maps, such as the omission of links in the 
through railway system, and difference in the representa- 
tion of county-boundaries in the maps of England and 


Scotland, but these are not more frequent than in atlases® 


of much greata pretensions, and will of course disappear 
in a new edition. The colour-printing of many of the 
maps may also be improved. i 

A great feature of the work is the number of inset 
maps,garnishing the margins of larger plates with en- 
largements of regions of special interest, or small-scale 
general maps showing geology, climate, vegetation, 
race, language, or density of population. If this way 
the fact that there are as many maps as there are 
sciences involving distributions is kept to the front, and 
the teacher or scholar using this atlas is led te see that 
geography is no haphazard agglomeration of discon- 
nected details, but a shapely system incorporating and 
elucidating the results of all departments of nature- 
study. We know of no atlas in any language in which 
the systematic plan has been moresuccessfully elaborated, 
theeexceptigns we have noted above being thrown into 
undue prominence, by she general excellence of the 
whole. 
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OUR BOOK SHELF. ` "e 


By R. Lydekker, B.A., F.G.S., &c. Know-e 


Essays. 
ledge Series. (London: Universal Press, 1894.) 


popular exponent of the results of zoologieal and palzon-, 
tological research. The essays which he collects ufder 


tye and Kock ; a Coblection of Goological and Geologital m 


the title of “ Life and Rock,” and which deal witha wide @ 


range of zoological subjects, from elephants to what he 
terms “forama” will serve to sustain his reputation 
in this respect. Mr. Lydekker’s chief afin is to convey 
information which shall not be couched in terms so 
fechnical as to discourage those who have neither the 
inclination nor the desire to become serious students. 
In this he is eminently successful. His language is simple, 
clear and diret, without any attempt at a distinctive 
style; and he shows good judgment in drawing the line 
beyond which his readers would not be able to follow 
him, nor care to make any effort to do so. Above all he 
is accurate, and hig information may be relied on as up 
to date. We question, however, his wisdom of speaking 
in a bok of this popular kind of “those writers who ex- 
plain evolution by some mode of what ¢hey are pleased to - 
cali natural selection”; and of “ thoseyy ut their faith 
in a mode of evolution depend@®t only upon so-called 
natural causes.” Let us by all means have the best and 
most forctble available criticism on natural selectign as 


-a valid explanation of the observed facts of organic 


nature and on the evolution of living and extinct beings 
by processes which are termed natural. Such criticism 
is the very life of science. But the words we have 
italicised are mere side-thrusts, which do the reader n&® 
good, and the writer no credit. ; 


Disease and Race. By Jadroo. (London: Swan 
Sonnenschein and Co., 1894.) a 


“To show some continuity in disease, to evolve a little 
order out of the existing chaos,” these were “the objects 
which led the author to write this book. He collects in- 
oculable diseases, and arranges them in a genealogical 
table,which is suggestive, to say the l@ast of it. Tuberculosis 


is shown to be descended directly from scrofula, and ® 


scrofula from syphilis, which in, turn is regarded as 
having descended from leprosy. Other diseases are 
supposed to be connected in a simflar menner, though 
the grounds upon which the supposition is based are not 
very firm in many cases. The chief point.to which the 
arguments lead is that “every contagious or isfectious 
disease, by either the formation of a hybrid, or by here- 
ditary transmission of the individual modification, tends 
to eradicate itself.” The author is strongly in favour of 
the establishment of institutes for the purpose of research 


into the bacteriology, etiology, epidemicity, and sequence = 


of diseases. 
upon which to experiment, he suggests that convicted 
murderers should be given the option of death or the 


-probability of leading a comparatively comfortable exist- 


ence in a bacteriological institute. It has been said that 
“the worst use you can put a man to is to hangghim” ; 
and certainly, if a murderer were used as a medium for 
the cultivation of bacteria, he would expiate his offence 


fh a very suitable manner. 
* 


LETTERS TO THE EDITOR. 

[The Editor does nt hold himself responsible for opinions ex- 
pressed by his cowrespondents, Neither can ġe underteke 
to return, or to correspond with the writerseof, refcted 

anuscripts intended for this or dgy other part of NATURE, 
o notice is taken of anonymous communications. | 
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The Mass’ of the Earth, e 


THis month’s Philosophical Magaszihe contaigs an interest- 
ing, instructive, and suggestive, critigism, of Prof. Poyntiifg’s 


As there is a dearth of human subjects « „e 


e 


$; 
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` Adams prize essay on The ean Density of the Earth,” in 
° whick®’I have to-day read the following paragraph — 


* ‘The author is to be confratulated on the strictly scientific 
title under which he describes his work—‘ The Determination 
of the Mean Density of thg 
of ethe Constant of Gravitation,’ instead of the utterly unmean- 
eing ‘Determinatfon of the Weight of the Earth,’ which is 
found even in such a work as Arago’s Popular Astronomy, and 
which $ a characteristic of too much of our modern popular 
science 2 Ja modë. Have we not seen in some old and popular 
treatise a picture of ‘the room in which Mr, Baily wezghed the 
earth’? It is t@be hoped that some day our leading aytho- 
rities will be induced to abandon that fatal dogma which is still, 
unfortunately, 
popular must, above all things, be inaccurate.” 


As comment, I remark that the earth’s weight, or mass, is 
6'14 x yo" tons. What is unmeaning or wifscientific in this 
clear, intelligible, and accurate statement? 

Prof. Poynting’s work was in fact, directly and simply, a 
weighing of the earth against a lead weight on the same 
principles, and by the same instrument, as a grocer weighs a 
quantity of tea against brass or iron weights, with inference 
calculated by aid of the additional knowledge of the garth’s 
radius. ‘‘ The determination of the constant of gravitation” 
‘is a deduction requiring, not a knowledge of the earth’s radius, 
but the knowlgubwae{derived from pendulum experiments) of 
the gain of velocity, per ut of time, which a free falling body 
would experience at the place of the gravitational weighings, 
The crġtic is of course quite right in applauding Prof. Poynting’s 
double title, but he is not right in decrying the simple, clear, 
and scientific expressions, ‘‘ weighing the earth” and ‘the 
weight of the earth.” 

In Cavendish’s original experiment, and in Baily’s repetition 
@f it, and in Cornu’s corresponding experiment with mercury 
instead of lead, the more immediate result is ‘*the constant of 
gravitation” : the weight of the earth and the earth’s mean 
density are deductions. 

The ‘‘constant of gravitation” is not a very good or logical 
expression, thoygh it is not quite so bad as ‘‘ coefficient of 
friction,” or ‘‘cocfficient of thermal conduction,” or ‘‘co- 
efficient of self-induction.” ; 

tt Constant of gravitation ? does not explain itself, either to 
the learned scientific mind, or to the intelligent, non-scientific, 


reader. * -° » K, 
o April I0, 
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The Royal Society. 
@ 


.® 
Ir may interest your readers to see the kind of foundation on 
which rumours with regard to the Royal Society are based. 
The following paragraph is from the Daily Chronicle of April 
16, and the fact is that neither the Council northe officers have 
as yet met to consider the claims of the numerous candidates. 
JOHN Evans. 
The Royal Society, Burlington House. 


‘t It is reported that the list of successful candidates for 
e admission into the Royal Society, which will be issued in a few 
days, is not calculated to allay the acrid’ criticism to which the 
council has of late been subjected. Far apart from its confain- 
ing some very obscure names, and rejecting some much more 
notable ones, the official selection, if all tales are true, will 
exhibit more than ever the influence of that ‘* professorial ”’ 
element Sto whose hands the Society has been getting more and 
more every year. The election of Sir Henry Howorth, which 
few approved of, was really due to his rejection being advocated 
by that unpopular clique, the members at large protesting in 
° their rather futile fashion againgt the nepotism of University and 
e „South Kensington officials. This year, however, the college 
ae and the tripos hero is said to be wore and more in favour. 
y the way, it is curious e@ find that Mr. S@ous, who has con- 
tribated so many papers to the Royal Geographical Society and 
e° .was @ne of itẹ gold medallists, leis only now cared to be elected 
a Fellow. But neither Nansen nor Hector, who shared in the 
same distinction, are enroll@d in the Society’s membership. One 
would imagine that a medallist ought to be an honorary Fellow, 
more especialy as Some very peculiar people appear dans cette 
galère.” å ° ‘ 
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ä plpidosiręp paradoxa. ° 


THE villi o the pelvig fins of this fish, referred to by Praf. 
Lankester in the last issue of NATURE, Have been already 
briefly described by Prof. Ehlers (Nachr. Kais. Gesellsch, der 
Wiss. Gottingen, 1894, No. 2), as was shown by Dr. Giinther in 
commenting upon them before the Zoological Society on the 3rd 
inst. Dr. Giinther advanced good reason for regarding the villi 
as sexual and confined to the male, as iəimplied in Prof. Lan- 
kester’s letter. A specimen ef afine malethaySeaentnaetite into 
my hands, in which, in contradistinction to all others yet described 
in print, the ‘f anus” (cloacal aperture) is located to the right of 
the median ventral fin ; and it is thus proved that Zesidosiren, 
like Protopterus, is individually variable in the inter,relationship 
of these two parts Qf its body. Being aware thit Brock had 
recently described the histological structure of tendiftic prpcesses 
occurring in the neighbourhood of the genital orifice, in the male 
of Plotosus (Copidoglants) anguillaris and in the two sexes of 
Gasterotokeus biaculeatus, I requested my pupil Mr. J. Sumner to 
make sections of those of Lepidosiren, hoping that erectile tissue 
and tactile organs, such as Brock describes, might have been 
present. Wecan figd neither. The villi are highly vascular 
and nop-muscular. Dr. Bohls, who captured the specimens that 
have lately reached Europe, has signified his intention of work- 
ing out these structures in full; and it is fair to him to assume 
that he isin possession of meterial specialff*prepared for the 
purpose. 


My specimen is further remarkable for an inequality ir growth® 


of the pelvic fins—that of the (right) side on which the cloacal 
aperture occurs exceeding its fellow in length by a quarter of an 
inch; and, in view of Prof. Lankester’s assertion th@ the forward 
position of the pelvic fin is one ‘‘ which the animal can give it 
in life,” the fact that the right pectoral is in my specimen 
forwardly thrust into the branchial chamber may not be without 
interest. . 

No one can doubt the generic distinction of Lepidosiren 
and Protopterus ; indeed, the late Dr. Anton Schneider fully 
established this, in reply to Ayers’ proposal to regard them as. 
mere varieties of a common species. And it may be incidchtally 
remarked that prior to the acquisition of Dr. Bohl’s specimens, 


authoritative records of six museum preserved examples were 


established (cf, NATURE, vol. xxxviii. p., 126). 
G. B. Howes. 


Royal College of Science, April 16. , 


SEE e 


The Aurora of Maroh 30. 


On the night of March 30 there occurred here an exceptions 
ally brilliant auroral display, rem@&rkable, in this latitude, in 
several respects. When I saw it I was a few miles north of the 
city proper, and the southern horizon was lit up by the lights in 


town, so that any faint display near the horizon to the south - 


would have been obscured. I first noticed the aurora about 
8.30 p.m.*(75th meridian east of Greenwich time), and it con- 
tinued till midnight, but was much fainter and confined to a 
simple glow in the north-west to north-east efter about ten 
o’clock. When first noticed, the sky from east to west round by 
north was either quite deep red or reddish white. No clouds 
were then visible, and there were no streamers, though the glow 
extended about to the zenith. Then, as the red grew fainter, 


a few small clouds formed in the north, and the s¢z/7 glow was 


confined to the sky from east tò west along the horizon, and 
about 50° above it in the north, but less in the east and west. 
From this angh of light, streamers shot up, not only from the 
north but from east and west (or east by south and west by 
south), and met in a place about 10° south of the zenith, These 
streamers pulsated rapidly, the light at times starting at the arch 
of (apparently) still glow and travelling without break to the 
point of mæting. At other times the glow would appear in 
places along the course of the former streamers—first near the 
arch, then further on, disappearing again, toagain appear nearer 
the zenith. When these rays met in the place south of the 
zenith, their paths sometimes crossed, but more generally the 
rays seemed to mingle and either form a roundish glowing spot 
about 5° to 10° across, ore roundish, confused mass of glow 
that looked like glowing smoke, Occasionally an appearance 
like a hollow-centred whirlpool appeared. When the rays met 
. e 
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without mingling, one ray seemgd to cut Sgother off abruptly, 
only one ray ever appearing to pass the poipt of meeting. 

bout nine o'clock, rays could be faifftly seen in the south ex- 
tending up to the point of meeting. Then these rays grew 
brighter, extending from about 30° above the sozzherg horizon, 
and ¢hz ebbing up from there to the place near the zenith where 
the northern, eastern, and wgstern rays met. The southern rays 
were fainter than the others. They may hav® extepded further 
towame tZan 30° se it, but, if they did, the lower 
part of them was too,faint to be teen, on account of the city 
lights. J have never before seen or heard of an aurora in this 
latitude, with rays coming upwards from the south. The whole 
display seems to have been much farther south than usual. It 
was also ch brighter than is usually seen here, even on 
plage rates WUE ya ° 

Finklly, a mass of cloud about 12° long and 5° to 7° wide, 
formed in the north and drifted very slowly away to the east- 
ward. During the aurora the relative humidity seemed to in- 
crease, and it grew quite misty. This I have noticed during 
every exceptionally brilliant auroral display that I have seen. 
The mass of cloud mentioned above was about 40° above the 
horizon. No other cloud formed as high @ this, though a few 
very small ones appeared in the north-west to north-eagt, from 
20° to 30° above the horizon. F. R. WELSH. 

Philadelphia, dS. A., April 2. 
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. z Fireball, 


ON Wednesday, April 11, a somewhat sudden and heavy 
thunderstorm passed over the Dunstable and Luton district. 
The lightning, which was close overhead, killed several cows, 
and did other damage. The storm was ushered in by banks of 
lurid coppery and dark grey clouds from the south-west. When 
the storm was at its heaviest, bright blue sky could be seen 
towards the north-east. 

Whilst watching the incessant forked lightning in the east at 
2.30 p.m., I suddenly saw a broad spout of fire drop almost 
vertically from the clouds to the earth. The band of fire was 
not at all like lightning, as it was ten or twenty times as broad, 
and formed a continuous, slightly curved line, without the 
slightest trace of zig-zag. It was like a large ball of ribbon 
being quickly unrolled, ene end being retained in the clouds. 
The fall was less rapid than lightning, and was accompanied by 
a dazzling light. It was immediately preceded and followed by 
the crash of thunder, but the thunder was at the time cpn- 
tinttous. ° 

The fall appeared to be close by, and I soon after learned 
éhat a “fireball” had descended on the Dunstable side of 
Luton, near Dallow Farm,*about four miles from here. On 
visiting the spot, and questioning two or three eye-witnesses of 
the fal], I was told that the ‘‘ thunderbolt” was seen as a large 
t ball of fire,” that the fall was accompanied by a loud rash- 
ing sound and a dazzling intense light. 

The fire descended close to a well, and on to th@ roof of ¢ 
small wooden barn or shed packed with firewood, garden tools, 
and potatoes. ®The roof was of red pantiles, and the contact 
of the fire instantly smashed every tile to atoms, and broke up 
and suddenly lighted the barn, so that every part, with the 
contents, was totally destroyed. Themen on the spot said the 
sound of the impact on the tiles was so loud that tley thought 
all the cottages near by had had their roofs smashed in. Other 
barns and sheds near by were visibly shaken. 

Immediately before the descent a workman was inside the 
barn taking shelter from the storm, but being frightened at the 
untisual violence of the tempest, he put a sack over his shoulders 
and walked ino the open; as soon as he had doneso, the 
ball of fire fell on to the shed or barn, with the result described. 

Dunstable, April 15. WORTHINGTON G. SMITH. 
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Micro-Organisms and Fermentation. 


IN your issue dated April 5, in a review of Jérgensen’s 
“‘Micro-Organisms and Fermentatjon,” occurs the following :—~ 
t In England, however, we are slow in applying scientific re- 
search to jgdustrial pursuits, and though a number of brewers 
already use Hanses systgm, it can hardly be said that it has 
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received the attention it deserves, ami éhance® tradition, and 
blind empiricism still govern tof mu@h the manufacture f beer 
in England.” s j 


9 ° 
Strange tosay, on the same evening a large number of brewerse 


and scientific workers were gathered together at the HôteP 


"Métropole to do hendur to an T@glish brewer, who has also, 


made his name*®known widely in the scientific world—Mr. 

Horace T, Brown, F.R.S., &c., and the following quotgtion® 
from a report of the meeting, which I herewith enclose, appear 

somewhat opposed to the statement above quoted :— 

“Tt is the boast of Englishmen that although behind some 
other nation? in“he application of science to many branches of 
manefacture, in regard to that of malt and beerbhey rank second 
to none.” Again, to quote Mr. Brown :—‘‘ The two really 

*great foundation stones of modern scientific brewing undoubt- 
edly are the vitalistic views of fermentation initiated by Pasteur 
and the important discoveries of our distinguished countryman, 
Cornelius O’Suflivan—discoveries which first enabled us to 


explain the complex chemical changes of the mashing process, ’im» 


If such firms as Messrs. Bass and Co., Allsopp and Sons, and 
Wm. Younger and Co., with their regular staff of scientifically 
trained brewers and skilled analysts, can be accused of ‘blind 
empiricism,” even though they do not use Hansen’s system, 
the teem must have a new meaning. 

Speaking from a knowledge of breweries in various parts 
of the kingdom, one can affirm that there is almost a general 
desire to hear the latest scientific suggestiopsma practical brew- 
ing, and a marked willingness to &lopt Methods that can be 
shown to be practically advantageous ; and Mr Kanthack must, 
I think, be labouring under a total misapprehensiongof the 
English brewers’ attitude with regard to the science of brewing. 

On the other hand, the natural caution of English and Scotch 
manufacturers, which has largely assisted in making our country 
the commercial head of the world, prevents them adopting the 
innumerable scientific suggestions which have not as yet been 
demonstrated to be practical improvements ag regards the 
English process of brewing. FRANK E. LOTT. 

Burton-upon-Trent. 
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The North-East Wind,—Devonian Schists. 


$ 
ABSENCES from London and pressure of work in the intervals 
have thrown me back in reading NATURE ; hence my delay in 
replying to Mr. Burbury’s criticism. e ' œ 


I have not made a special study of meteorology, and have had ẹ 


to follow authorities,-such as Scott, Abercrombie, and Hann, 
but I believe my statements about tfe coldness of our spring 
east winds accord generally with what, they say. There isa. 
tendency, according to the first, for the air to ffow from land to 
sea in winter time, and from sea to land in summer; and an 
anticyclone, according to the last, usually extends in the winter 
over north-eastern Europe and the adjacent regiow of Asia, 
andacyclonic areaover thenorthern Atlantic. The latterappears, 
to move somewhat northward about or after the vernal equinox, 
and to cause a more steady draught westward from the other 
area. It must be remembered that the maximum of cold lags 


after midwinter, and that the,exceptional conditions of our * 


island—such as the frequent winter ‘* bombardment” by" 


smaller and deeper cyclones, interferes with the regular 
devglopment of a winter east wind, such as my friend suggests. 
Still, I speak. with all submission, remembering the saying ze 
sutor ultra, 

It may save time to add that I have observed how a remark 
of mine has again stirred up Mr. A. R. Hunt in defence of 
Devonian schists, In regard to his letter, I content myself with 
repeating what I have already said: viz., that either I have 
wasted a good many years in study bearing on this question, 
both in the field and with the microscope, or his ‘‘ evidence ” is 
of little value, and his knives of the wrong temper for the dis- 
section which he has esgayed. He will not succeed in drawin 
me into a controversy with him on this question, Life is short 
T. G. BONNEY. 
—e A a 
Are Birds on the Wing Wjlled by Lightning? 


A LADY was,looking out of the Window when a flash of 


lightning occurred, accompanied simultaweously by a chap ofe 


thunder withou§ reverberation. Immediately, afterwards she‘ 
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observéd a dead gully wing in a grass field in front of the 
window, whie4, she is con@incé@d, was not there before. 

Fhose who picked the bird up report @t as still warm, and it 
*js said that it smelt villanously of ‘‘ brimstone.” I should like 
$0 know whether a®bird zo? perched can be killed by lightning, 





and, if so, whether instancesgire common. e SKELFO. © 
& 
e 
P ° 
e 
. The Early Return of Birds. 


THE remarkably early appearance of some gf gur migratory 
birds this seasongs worthy of note. On Wednesday, April 4, 
while crossing séme fields south of Ashtead Station, a solitary 


chimney swallow (Hirundo rustica) passed close to me, flying, 


near to the ground. 

On the following Saturday (7th inst.), when strolling through 
the woods on the Common, I heard two cuckgos, getting quite 
near them to prevent mistake. They have been heard in the 

eighbourhood each day since. ROBERT M. PRIDEAUX. 

Ashtead, Surrey. 





2 
The Foundations of Dynamics. . 


IF no one else cares to raise the question, may I ask Mr. 
Bassett how he fixes the foundations‘ of his dynamics, viz., the 
axes of refere which the positions and velocities of his 
particles are referred? There are other questions, of more or 
less metaphysical interest (such as the nature of ‘* Force’), 
which Ws paper does not touch ; but this one is of importance 
to the most practical view of the subject ; and only an elementary 


text-book for schoolhoys can afford to beg it, while treating of 


the Foundations of Dynamics. Epwarp T. Dixon, 


. Cambridge, April 13. 
o 





THE ELEVENTH INTERNATIONAL 
Š MEDICAL CONGRESS. 


J AST autemn, when the public health of Europe was 

in an unsatisfactory condition, it was thought that 
it would be wise to postpone the Medical Congress until 
this spring, though it was feared by everyone that such a 

etermination would be fatal to the efforts of the Congress. 

he votes of the majority and of the most influential mem- 
bers of the Executive Committee, however, impressed 
upon Prof. Baccelli the necessity of postponement. It 
was also thought that the visitors would prefer to enjoy 
the attractions of the city in the spring rather than in 
the autumn. Wo one in Rome expected such a numerous 
concourse*of savants, doctors, and others, as assembled on 
this occasion. At such an extraordinary meeting we 
must not only consider the characteristic note of the 
congress and the certainty-of its success, but also ascer- 
sain the causes of various incgnveniences which members 
ef the congress have had to submit to, and of which 


*e “complaint has been made. 


The object of a congress is to afford an opportunity to 
its members to make new personal ‘acquaintances and to 
renew old ones with the view of exchanging ideas between 
men who live at great distances from each other, and to 
ventilate their arguments. 

A congress provides also a means of éstimating the 
scientific condition of a country, which it is impossible to 
do through correspondence og through the public press. 

The ordinary channel of particularity was abandoned 
æ yt the Congress, and it will hayegbeen seen from the 

Reecches that more genexal and compreheasive ideas were 
* evolved than is possible through ordinary scientific 
,cliteraiyre. ° ° p 

Considered in this senge, the Congress at Rome has 
been a great success, ant it has been easy to see that 
visitors have # growing sense of admiratien for medical 
Science in Itafy, ant especially for the younger branches 

se 
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of the profession, P kaly, however, has been regarded from 
other Boints of view. Its reputation led many persons to 
expect a spettacle of Misery, but they, gn the contrar?, 
have been agreeably surprised at the enlightened aspect, 
comforts, and welfare of the land. This has shown 
visitors that they had formed a wrong impression, and 
the critical condition has proved only a temporary diffi- 
culty ; forthe original foundation sti}! exists unchanged. 

The best proofs of scigntsfic progeéseemsemeay hile 
travelling through the Mont Genis Tunnel and 
visiting Turin. Passengers found there many large 
edifices destined shortly to be utilised as scientific 
institutions. ` 

Only one of theefour blocks is entirely fifished and 
one almost furnished. On one side is the Department of 
General Pathology (Prof. Bizzozero), and that of Experi- 
mental Pharmacy in Medicine (Prof. Giacosa). On the 
other side, Physiclogy (Prof. Mosso). 

Prof. Mosso has distributed to his colleagues of the 
section of physiolggy a pamphlet containing the descrip- 
tion and drawings of his institute. Everyone has admired 
the beauty of the new laboratory. The University of 
Turin is the second in rank in Italy for the number of 
students it will accommodate. 

The Congress was divided into several sections. The 
conferences were held in the central part of Romé, in a 
building very badly selected, but “which ehad the advan- 
tage of being near the building where the Ingfernational 
Exhibition was held. The meetings of the sections were - 
held in the Policlinic buildings, outside of the Porta 
Pia, at a convenient distance from the centre of the 
town, but in a quarter very difficult of access. 

The Policlinic is a very large institute, built by Prof. 
Baccelli, It is not yet finished, a small portion only 
being complete. The essential and historical elements 
of the eternal city are equally represented in this 
institute, which has evidently been built regardless of 
cost.in its external appearance and its maintenance 
hereafter. The Policlinic was built for the accom- 
modation of the clinics. It is arranged not only for 
the welfare of the sick, but als@ in the interests of 
students. 

It is interesting to note that the man who has built 
two edifices for the clinics in: the Policlinic has totally 
overlooked the tuition. The complefe buildings are five 
in number, connected by a passage which in the future e 
will be turned into a portico. s 

The central building, which is also the largest, has a 
‘large marble staircase, which called forth the admiration of 
more than one of the congressists; it contained the 
offices of the presidency, secretary, and accommodation 
fer the préss, post, and strangers’ committee. 

The meetings were held from the 30th March to the 
sth of April, from 9 am. until 3 pm. &t y in the 
afternoon addresses were given, which constituted a 
most interesting part, of the programme. Among 
these addresses we must mention those of Prof. 


organism; Cajal, morphology of nervous cells; Dani- 
lewsky, protoplasm and its modifications by life ; 
Foster, the prganisation of science. Other addresses 
were given by Profs. Brouardel, Babes, Nothnagel, 
Laache, Kocher, Jacoby, and Stockvis. e 

In some sections the debates were carried on with 
difficulty. {The most rational method has not been 
always observed, many meetings therefore have left a 
certain impression of confusion. Certainly for a future 
congress it will be necessary to make some definite rule 
on the matter; that is to say, to indicate tke special 
theme and argument, which will conduct the discussion 
in a more useful manner ebetween competent men, who 
are always to be found in such a congress. It'is a cause 
of complaint that in such an assembly those wit wished 
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Virchow, of Bizzozero, growth and regeneration in the 
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to speak on the argumentg and q@egtions intgresting 
to science have been obliged to keep silence. and in- 
ttresting debates, which would® have lost nothing by 
insertion in the public press, did not-take place. 

A verv good example was given by the Section of 
General Pathology, one day being dedicatetl to the dis- 
‘cussion of cancer. On «his day. mang ideas were ex- 
changed between jhe. partisans and adversaties of the 
para’ this MWisease. Prof. Fod (Turin) 
gave his experience§, which led him to admit the existence 
of the parasite in cancer, and to his observations M. 
Cornil and many others replied. Nothing leads more to 
new reseagches and helps towards the discovery of the 
truth han buch discussione. ° 

In the Pharmacy Section, Stokvis (whose address we 
print elsewhere), Lauder Brunton, Fraser, and in the 
Italian ranks, Colasanti, Fubini, Gaglio, Giacosa, 
Mosso, and others have made some very interesting 
suggestions. In the same section, on the proposition of 
Prof. Giacosa, an order of theg day was voted, 
asserting that the study of the alterations prgduced 
in the living body through the absorption of chemical 
substances cogpgsiutes a branch of biological science, 
having a definite aim, and th&t it is necessary to give to 
pharmacological Jaboratories grants equal to those of 
physiology and pathology. Many Italian universities have 
pharmacologicaPlaboratories insufficiently equipped, and 
in many cwuntries pharmacology is taught only as a 
subsidiary question to therapeutics, which is not a science, 
but a rational application, and very often empirical. 

Physiologists occupied themselves, naturally, with the 
questions interesting the cerebral function. Prof. Mosso, 
who brought with him many instruments and animals 
to serve at his demonstration, showed some of them 
for the purpose of taking the measurement of the 
pressure of the blood on the pulse of the patient. The 
questions of the temperature of the organs were also 
discussed. 

In Surgery many very animated and useful discussions 
took place. 

The principal quesfion which has been discussed was 
the cure of hernia, ascertaining the large tendency to 
adopt in every casethe most painful process of operation. 
Jean and Lucas tookup the question in opposition to P&ci. 
The surgery of the nervous syster{i was discussed by 
MacEwan ; while D’Antona, of Naples, spoke on the cause 
of the functional disturbances which follow bone diseases. 
On this subject a very interesting suggestion was made 
by Ollier, who is an authority upon it, 

Tuberculosis and pneumonia and their therapeutics, and 
subjects relative to anzemia, with the transfusign of the 
ferruginous preparations or with organic substances 
and malaria, were also the subject of some discussion. 

The sudden death of Brown-Séquard was the subject 
of solemn commemoration in the Medical Section (Prof. 
Cardarelli) and in the Physiological Section (Prof. 
Richet). 

Alfogether the debates raised 2700 questions, and if 
some were not settled, many others were adjourned which 
were not included in the orders of the day. 

The Medical Exhibition, arranged by Praf. Pagliani, 
was one of the most complete ever witnessed, and without 
doubt the mo8t interesting and original part was that 
relating to the history of medicine by the exhibition of 
fragments of anatomic models of the Romaneepoch ; of 
Egyptian, Greek, Roman surgical instruments of the 
earliest date ; by the illuminated manuscript and by the 
Greek, Roman, and Arabic classical authors relative to 
the first warks on surgery ; by the diplomas and the cards 
of the old universities ; by the manuscripts, pocket-books, 
drawings of the celebrated natomists and physio- 
Jogists of the sixteenth, seventeenth, and eighteenth 
centuries. All these documents, extracted from the 
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archives of libraries and museums,ewére shéven to a public 


competent to appreciate thefh. ° ° 


It would be unf@rtunate ifẹall those riches were fis- 


persed again, and with the view of keeging them togethers 
the Pathological segtion of the Congress has invited the 
Minister of Pyblfc Instructioh to compile a catalogues 

It would be difficult to assert that everyone was pleased 
with the fétes; but even if the organisation of alt the 


services was not the acme of perfection, there was the @ 


beautiful and grand city, its animated stteets, its incom- 
parable menwments, its enchanting landscape, and 
spegially its sun. It rained one day, but Wth the return of 
the sun the visitors found themselves in the royal garden 


of the Quirinal, dominant over the town, and with the 


eternal lines of the landscape coloured by the setting sun. 
We must mention also the lunch at the Thermal Baths 
of Caracalla. “It is very difficult to say whether the food 
and drink were distributed equally among the guests, an 
if some people went away hungry while others went away 
with their handkerchief full; but I am sure no one will 
ever forget those grandeurs and immense drawing-rooms, 
those splendid ae around which thousands of people 
were“delighted, those quiet corners under the shadow of 
the trees, the bands, and especially the heavens, so 
beautiful that it caused one cold Teytommto dance on 
the old mosaic floor of the ImpeéPial Bath. 

PIERO GIACOSA. 

% 


THE ROYAL METEOROLOGICAL SOCIETY'S 
EXHIBITION. 


THE Royal Meteorological Society’s fourteenth 

exhibition of instruments was opened on Tuesday, 
the roth instant, in the rooms of the Institution of Civil 
Engineers, Great George Street, Westminster. «Each 
annual exhibition has been devoted to the illustration of 
some branch of meteorology,,the object béing to show 
the progress that has been made in each particular 
department. The subject chosen for the present exhi- 
bition is “ Clouds: their Represéntation and Measure- 


ment.” From this title it will be readily understand thate 


this is largely a pictorial exhibitign, although it includes 
a considerable number of instruments. 

Luke Howard, F.R.S., was practitally jhe first person 
to carefully study the clouds and to classify them; and 
in 1803 he published a memoir “ On the Modifications of 
Clouds, &c.,” setting forth his classification, whigh is that 
in general use at the present time. A fine crayon por- 
trait of Howard occupies a prominent place in the 
exhibition, as well as two original sketches by him show- 
ing clouds gathering for a thunderstorm, and also the 
commencement of a stratus.e The first and third editions 


of Howard’s memoir are shown, while alongside of. 


them is a reprint of the first edition, with facsimiles of 
the*plates, which has just been published under the 
direction of Dr. Hellmann, of Berlin. 

Since Howard’s time many attempts have been made 
to amend or improve his classification of clouds most of 
the various nomenclatures which have been proposed are 
illustrated in the exhibition, such as those recommended 
by Admiral FitzRoy, M. A. Poey, Rev. W. Clement 
Ley, Dr. H. H. Hildebrandsson, and the Hon. Ralph 
Abercromby. 


A most interestingeaitd valuable collection of pact) s 


graphs, showingêthe various forfits and modifications 

clouds; is arranged around the walls of, the rogms. 
Among the photographs of Cirrus and cirro-eumulug, the 
highest forms of clouds, are*specimens taken by M. 
P. Garnier, at Boulogne-sur-Seing; by M. A. Angot, 


at Paris; by Pfof. A. Riggenbach, at,the Șäntis Obser-e 


vatory, Switzerland ; and by Signor Mannucci, at the 
j 2 


+ 


it 
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Vaticafi Ohservatorye Rome. Mr. A. W. Clayden ex- 
hibitşa nufnber of enkirgé@ments of cloud photographs 
taken by reflection from 4 black glaes mirror, and he also 
eshows the camera by which they were obtained. The 
‘nirror is placed iff front of the lens so that the plane of the 
emirror makes an angle of about 33° with the axis of thé 
lets. The mirrgr extinguishes the polarised light, and so 
“causes the image of the cloud to stand out brightly on a 
dark hackground. Mr. Birt Acres contributes some fine 
specimens of aloud photography, as also do Dr. F. G. 
Smart, Dr. A. Sprung, Colonel H. M..Saunders, and 
Captain D. Wgtson-Barker. į 
Some interesting photographs of several remarkable 
clouds are exhibited. Two of these show the ‘“‘ festooned 
cumulus” (or pocky cloud) that formed part of a storm- 
cloud which passed over Sydney, New South Wales, on 
January 18, 1893. Mr. H. C. Russell, P.R.S., exhibits 


wo photographs illustrating the “southerly burster” 


(which is a violent inrush of Polar wind) at Sydney on 
November 13, 1893. The first was taken at 6 p.m., and 
shows the clouds preceding the “ burster.”, In the 
second, which was taken an hour late?, the “roll cloud” 
had come near enough for its peculiar character®to be 
distinctly seen, and the evident rolling up of the cloud is 
very well shown, as well as the light rain squall which 
sometimes aa niesahese winds. Three photographs 
of tornado clouds are exhibited, in two of which the 
cloud funnel was twelve miles distant, and in the third 
the spiral-shaped funnel is seen trailing at a considerable 
altitude in the air. 

A collection of pictorial illustrations of clouds, from 
various meteorological works, is also set out in the exhi- 
bition. The earliest of these:is a plate showing the 
method of measuring the height of clouds, by means of 
two theodolites, from J. F. Gléckner’s De Pondere 
Nubium, 1722. 

The instruments used for observing the direction of 
motion of the tlouds are called “ nephoscopes” ; and of 
these there» are several specimens in the exhibition,’ 
amongst them being those devised by Mr. Goddard, Herr 
Fineman, General R. Strachey, F.R.S., and Mr. F. 
Galton, &,R.S. These consist of circular mirrors with 


erradial or parallel lines marked on them, the points of the 


compass being engraved on the outside of the frames. 
The direction of motfon of a cloud is ascertained by 
turning the mirror on its axis until the image of the cloud 
passes along one of the lines. Photo-nephographs, de- 
signed by an Abney, F.R.S., and by MM. Teisserenc 
de Bort and G. Raymond, are also exhibited ; as well as 
a model showing the manner ih which the pair of photo- 
nephographs are mounted for use at the Kew Observ- 
atory, and the apparatus designed by the late Mr. G. M. 
Whipple for ascertaining the height, direction, and rate 


e of motion of clouds from thẹ photographs, In this case 


6 
+ 


simultaneous photographs of a cloud are taken by two 


cameras half a mile apart, and fixed in such a way 
that their optical axes. point to the zenith. The 
dark slides of the cameras carry a paiy of fiducial 
lines at right angles to each other, and adjusted 
so that one of the lines shall be parallel to 
the mé€asured base, and these lines are repro- 
duced upon the cloud photographs. The two 
negatives are super-impnsed in the sliding frames of 
the apparatus, which are then moved till the images of 
the cloud exactly coincide, when the parallax is given by 


e a line joining the intersections of he fiducial lines. The 


s 
® 


parallax having been measured by a pair of compasses, 
the height of the cloud is at once determined by means 
of agprepargd curve. A similar operation is then per- 
formed with one of the same negatives, and a second 
taken in the same camera after the lapse of one or more 


eminytes. The pictures having been mad to coincide as 


before, the distante between the intersections of the fidu- 
cial lines indieates the drift of the cloud.” The direction 
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of the drift is indiceted by the position of the line joining 
the tw@ intersections relativély to the fiducial line parallel 
to the base.® The vel@city of the drift, or the rate &f 
motion of the cloud; is found graphically by means of a 
prepared, diagram. Mr. R. Inwards exhibits a simple ap- 
pliance for estimating the height of clouds of the roll- 
cumulus type by means of they perspective effect. 

The exhibition includes a numbgr of instruments in- 
vented or first constructed simce theas: amkaseemem jorn, 
Mr. R. W. Munro shows a very fine Specimen of Dines” 
recording pressure-tube anemometer, as well as two other: 


‘patterns of Dines’ pressure and velocity gauge for use 


with the tube anemometer. Mr. J. J. Hicks exhibits 
Bartrum’s open seale barometer, Callendarfs compen- 
sating open scale barometer, Keating’s hydromete#, and 
some useful and pretty circular levels with the fluid her- 
metically sealed. Mr. L. P. Casella shows Goad’s geo- 
detic altazimuth, a universal sun-dial, some artificial 
horizons, an alarm thermometer by MM. Richard 
Frères, and a hypsometer or boiling-point thermo- 
meter. Mr. H. Hainsby, a shoemaker at Shanklin, 
exhibifs three ingenious instruments which he has him- 
self devised and constructed. These gre an inverted 
tube-hygrometer, a vapous condenser, and a compen- 
sating siphon evaporator for large water surfaces. Mr. 
H. N. Dickson shows a model of his bottle for collecting 
samples of sea water from moderate depths, and Dr. W. 
G. Black shows his louvered glass evaporatoy 

A number of sketches and photographs. of meteoro- 
logical phenomena are also exhibited, as well as photo- 
graphs and diagrams of instruments. 

A special feature of the exhibition is the large and 
interesting collection of lantern slides, nearly 300 in 
number, and mostly of cloud subjects. 

Wm. MARRIOJT. 





NOTES. 


THE next meeting of the Americans Association for the Ad- 
vancement of Science will be held in August, at Brooklyn. 
The mayor of that city has just appointed a large and influential 


local committee to make arrangements for the meeting. 
@ 


THE fine weather of the past few weeks has enabled General 
Pitt-Rivers, F. R.S., to resume his excavations at Wor-Bairrow, 2 
large twin-barrow near Woodyates, on the borders of Dorset and 
Wilts. An extensive section has been cut through the tumalu s; 
and quite recently the work of the investigator was rewarded by 
the discoyery on the old surface dine of two human skeletons. 
Anthropologists will await with interest the results whichmay be 
deduced from the examination and measuremegt of these re- 
mains, and their relation to those already made by General 
Pitt-Rivers in the round barrows, and in the Romano-British 
settlements explored in tlle immediate neighbourhood. 


THE Royal Commissioners appointed ‘‘toinquire and r¢port 
what light-houses and light-vessels it is desirable to connect 
with the telegraphic system of the United Kingdom by electrical 
communication, for the purpose of giving information of vessels 
in distress or casualties at sea to places from gvhich assistance 
could be sent, and of transmitting storm warnings,” have pre- 
sented theigsecond report. Although the general question of 
signalling was not referred to the Commissioners, it is so 
intimately connected with the subject of electrical communica- 
tion that they have considered it, and in ‘the first report they 
stated that in cases ‘‘ where the distance from the*shore is not 
great, an improved system of distress-signals (distinct from the 
usual fog-signals) might, both at rock-stations and on light- 
vessels, prove an effective temporary substitute fer the mre 
costly expedient of electrical commumicatien.” This view has 


* 


py 
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een confirmed by thwexperience gained duging the last tour 
f inspection. The Commission @herefore r&ommends hat 
he general light house authorities be inwited to c&nsider the 
ubject with the view*of instituting a universal system of visual 
ind sound signals at all the various light stations on thescoasts 
of Great Britain and Ireland. Appended to these recom- 
nendations is a report by Sir Edward Birkbeckeon the system 
of coast communication i nada and the United States, from 
which Tna both*th@se countries possess an 
officient system of electrical communication round their coasts, 


none of the light-vessels are electritally connected with the 
nain-land. 
« 


THE Franklin Institute, through its Comnfittee on Science 
and the Alls, has recommended the award of John Scott medals 
and premiums to Mr, F. Pontrichet, of New York, for his im- 
proved ‘‘black-print” process; Herr S. Riefler, of Munich, 
for the invention of a pendulum escapement for clocks of pre- 
cision ; and Mr, E. G, Acheson, of Monongahela City, for his 
nvention of carborundum. ° 


THE Technical Instruction Committee of the Cheshire County 
Council have set asides; 5000 towards an agricultural college in 
Cheshire, and £1,000 for the furnishifig of it. The Royal Agri- 
cultural Society of England have promised the sum of £1000 
wards the fund, and an offereof 4500 has been received from 
« private donor. It is thought that 411,000 would be required 
‘or the college, and 41000 for its equipment, 


Dr. A. H. Hassauy, died at San Remo, on April 9, at the 
uge of seventy-six. He was the author of a work on British 
weshwater algæ, published in 1845, and of one on the micro- 
scopic anatomy of the human body, published in 1852. In 1850 
he took up the question of food adulteration, and made a series 
of analytical reports, which led to a parliamentary inquiry into 
che pernicious and systematic adulteration that had been going 
on. He also assisted in the microscopical investigation of the 
water supply of London, especially during the cholera outbreak 
f 1854. In 1877 Dr. Hassall] removed to San Remo, and there 
assed the remainder of a busy and useful life. 


THE Council of the Royal Society of Edinburgh have recently 
nade the following awargs:—The Gunning Victoria Jubilee 
Prize for 1891-94 to Dr. Alexander Buchan, for his varied, exten- 
sive,and extremely important confributions to meteorology, many 
of which have appeared in the Society’s publications. The Keith 
Wrize for 1891-93 to Prof. T. R. Fraser, F.R.S., for his papers on 
Strophanthus hispidus, Strophanthin, and Strophanthidin, read 
o the Society in February and June 1889 and in December 
m8g1, and printed in vols. xxxv. xxxvi. and xxxvii, of the 
Society’s Transactions, The Makdougall-Brisbane Prize for 
890-92 to Dr. H. R. Mill, for his papers on the Physical 
2onditions of the Clyde Sea Area, the first part of which was 
poublished in vol. xxxvi. of the Society’? Transactions. The 
Neill Prize for the period 1889-92 to Mr. John Horne, for his 
nvestigations into the Geologicab Structure and Petrology of 
he North-West Highlands. 


A VERY interesting series of experiments were lately*made by 
Mr, Charles A. Steyenson, with a view to proving that it is 
rossible to communicate between lighthouses and lightships 
vithout a submarine cable requiring to be laid. After anumber 
of laboratory experiments, made with a view to ascertaining 
he size of the coils and the number of turns necessary to give 
workable results with the ordinary commercial telephones, some 
‘xperiments on @ large scale were tried near Edinburgh. Two 
‘oils, 200 yards in diameter, and each containing nine turns of 
ordinary telegraph wire, were erected Òn poles, a distance of 
400 yards interygning between the two. So well did the system 
act that it was possiblg to read, by induction, the messages 


NO. 1277, VOL, 49] 


NATURE : 


èi 
? 


581 


e a 
passing in the ordinary telegraph wires wich were situate? at 
a distance of 200 yards. After the*sending of messafes aleng. 
this telegraph wire was stopped, it wag found possible to send 
messages from one coil to the other with great gease. 


Pae official report ofeth® cases trea@ed for hydrophobia at the 
In@titut Pasteur during the past year has been drewn up by M.° 
Henri Poltevin, and appears in the current number of te 
Annales de Uinstitut Pasteur. The mortality table issue by 
the institute only includes those deaths from hydr&phobia which 
occurred after tht l@pse of fifteen days from the date of the last 
inoculatton, such deaths being regarded as taking place in spite 
of the treatment. Any deaths which happen within this pre- 
scribed period are excluded, Last year two such deaths 
occurred, and as three other cases ended fatally during the 
treatment, and one other in consequence of the patient refysing 
to permit the completion of the inoculations, these also are ex- 
cluded. Out of the 1648 persons treated at the institute during. 
the past year, observing the above reservations, only four died. 
Of these cases, 135 wege admitted suffering from bites on the 
head,857 from bites on the hands, and 656 from bites on the limbs. 
Since the commencement of the inoculations, in 1886, 14,430- 
persons have been treated at the institute, and out of this num- 
ber only seventy-two deaths are recordeg. Tne ToMwing table 
shows the nationality of the 188 foreigners who presented them- 
selves for treatment at the institute. It is significant that Qng- 
land again has been by no means loth to avail herself of the 
benefits of the anti-rabic treatment in Paris, although the opposi- 
tion to the establishment of a similar institute in this country 
remains unabated, 


Nationality of the Foreigners treated at the Pasteur Mistitute in 


1893. 
Germany ... sty: 8 Greece „e we 35 
England ... .. 23 Holland De 
Austria =... ne ae India ban. Stage. A 
Belgium... so, 22 Morocco... $| 1 
Brazil S I Portugal... ae 6 
Egypt T Soe 18 Russia ai E 
Spain A ae AS Switzerland 9 
United States .. I Turkey... as -2 


® 

Tue last number of Dr. Danckelman’s Mitteilungen vow 
Forsthungsreisenden und Gelehrten aus den Deutschen Schutz- 
gebielen bears evidence to the energy with which*the officials. 
of the German protectorates in Africa set themselves to the 
scientific study of the lands which they administer. Sets of 
meteorological observations for 1891 and 1892 at Bismarckburg 
in the Togo district; and at two stations in the Camaroons, are 
Published with a partial discussion, The magnetic constants 
of the Togo district are also given, together with long lists of 
astronomically-determined positione in both West and East 
Africa. Dr. C. Lent gives a report on the scientific station on 
Kilimanjaro, which stands at 1560 metres above sea-level on the 
southern slope of the mountain. The work in progress at this. 
station is the exact mapping of the immediate neighbourhood, 
which is being done by triangulation. A geological suryy is 
being carried on simultaneously, with special reference to the 
character of the superficial soil, but including the determination 
of the volcanic and sedimentary rocks as well. Complete 
meteorological observations have Ween set on foot, and before 
long the scientific geography of this island of temperate climate, 
rising above the hot plains‘of East AGiga, will be sufficiently 
known to allow the question of its suitability for permanent 
colonisation by Européans to be pet to a practical Pest in th 
conditions best likely to ensure successæ 


Dr. Oscar BAUMgNN, whose successful Journeys on Eastern 
Equatorial Africa we have frequently referred tù, has’ written a. 


short but valuable artRle on topographical surveying €or travellerg 
í e o 


Pe, 
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‘ beautiful modification of the experiment. 
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in thé last aumber ef the Mitteilungen for German protectorates, 
edifed by*Dr. Danckel®aan® Dividing the requisites for a com- 
*plete topography into goute surv@ying, compass bearings, 
measurement of, altitude, and astronomical determination of 
latitude and longitude, gt insists on, the importance ofall 
aravellers being adequately instructed before setting out, so that 
they may use fheir instruments to the best advantage when in 
the feld. 


THE difficuft question of the delimitation of the Congo State 


in the south-east, where the district of Lu&idd was in dispute 
with the Porfuguese, has been settled by a commission *consist- 
ing of the Rev. George Grenfell and Captain Gorin for the 
Congo State, and Lieutenant Sarmento for the Portuguese 
Government. The work of surveying and settling the frontier 
was completed in May last year, and the treaty was ratified at 
Brussels in March 1894. A map and brief report on the con- 
ditions of the border country are published in the Mouvement 
Géographique. The country is richly wooded, and lazs 
Guineensis is abundant at levels below 2000 feet. The com- 
mission did not meet with many animals, except on fhe rivers, 
and few birds were to be seen. 


THE Luljpubip-qne of the upper tributaries of the Congo which 
joins the Lualaba about 9° south, was reported by. Cameron on 
the strength of native rumour, and was not properly laid down 
on &he map until the Katanga Expedition of Francqui and 
Cornet in 1892. An account of the river, with a map, is 
given in the last number of the Mouvement Géographique, The 
Lubudi rises on the high land known as Mount Kamea, the 
southern slopes of which drain to the Zambesi, and before it 
reaches thé Lualaba follows a longer course than the main river 
itself. The confluence is somewhat remarkable, the two large 
rivers flowing parallel to each other for about a mile and a half, 
separated byea narrow strip of low alluvial land. The lower 
part of the Lubudi only has been explored as yet, although 
it has been crossed highe?up by Mr. Arnott and others. 


AN improved form of Blackburn’s pendulum for the slow pro- 
duction of Lissajous’s figures has been exhibited before the 
Istituto di Bologna by Prof. Augusto Righi. The ordinary 
simple form, in whicl®a cup filled with sand is suspended by 
two strings joined im the shape of a Y, and the sand traces the 
compound oscillations about the two centres of suspension on a 
plate underneath, is unable to exhibit the figures obtained when 
the twg periods are equal. In Righi’s modification both the 
cup and the plate are suspended separately, and oscillate in 
planes at right angles to each other. By means of a clam 
sliding vertically along the support, the cup can be givena great 
variety of periods, and a graduated scale enables the experimenter 
to adjust the two periods to‘any desired ratio. Thestrewing of 
the sand is controlled by a small valve at the bottom of the cup 
worked by an electromagnet, the current being transmitted 
along the suspending wires. This renderse possible a very 
By making the 
curregt intermittent with regular intervals, the lines of sand are 
broken up into short pieces, whose length represents the velocity 
of the moving cup with respect to the plate. Another electro- 
magnetic contrivance enables the observer to fix the exact phase 
of the vibrating plate at which the cup shall start on its own 
vibrations. The apparatus may gagjly be adapted to the com- 
position of two oblique escillations, and éhe curves, which are 
neat and sharply defined, may be fixed by means of steamed 
gam or sensitive paper. bad 


In dealing with refra@ive index as an aid in the elucidation 
of chemicakconstitution, one of the most ¢mportant questions 
which has fo be &nswered. is how to eliminate or allow for the 
effect of wave-length. The relationships*obtained vary with 
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the colour of the èight used. According’ to Maxwell’s theory, 
for Tnfinitely long-waves the square root of K, the dielectric 
constant, is equal to fhe refractive indew; VK may thefefore 
be taken as a measure of the ‘‘dispersion-free” refractive 
index.e In the Zetts. fiir phys. Chem. xiii. 385, Jahn and 
Moller give a series of relative values of K for, a number of 
liquids qonsistfhg of alkyl and aromatic halogen compounds and, 
fatty acids. The communication Samrat bat pub- 
lished by Landolt and Jahn (oc. cit® 10, 289) in 1892, and 
which dealt with liquid hydrocarbons. The first term, A, in 
Cauchy’s dispersion formula has been generally used as giving 
the refractive index for infinite wave-length, e present wosk: 
shows, however, that of all the above liquids af paraffins alone 
give values of VK which approximate to those of A. The 
paraffins alone exhibit normal dispersion. Moreover, the values 
of the molecular refraction as cafsulated by means of VK 
differ considerably from those obtained by using A or refractive 
indices for light of a particular wave-length such as the red 
hydrogen line. “ndeed, isomers which have the same mole- 
culdr refractions for the red hydrogen line may give values which 
differ considerably when K is used, and jygeneral the values of 
K are largely influenced Wy chemical constitution, The com- 
munications are important contributionsto the connegtions which 
exist between optical properties agd chemical nature, 


A CATALOGUE has been issued of works o& Italian Litera- 
ture, Art, Archzology, and History offered for sale by Mr. 
Bernard Quaritch. 


M. A. Kuiossovsxy has prepared a memoir (in Russian) 
on the climate of Odessa, from observations made at the 
Meteorological Observatory of the Imperial University. 

è 


THE Zoologischer Anzeiger’s index to the zoological literature 
of the second semester of last year has just been published. 
The titles are classified under forty-one heads ; hence there is 
little difficulty in finding the various papers. 


MM. J. B. RAILLIERE ET Fits, of Paris, have issued. a 
catalogue of old botanical works (prior to the nineteenth 
ecentury) and works on the history of botany, comprising more 
than 1000 volumeseand pamphlets. ° 


Pror. W. TRELEASE reprings, from the fifth annual report 
of the Missouri Botanic Garden, a monograph of the American 
species of two little-known genera of Onagracese, Gayophyltum 
and Botsduvalia, 


FuRrHeEr papers have been issued by Mr. C. A. Barber on the 
‘* Diseases of the Sugar-cane in the West Indies,” and suggestions 
made for their remedy, which consist chiefly%tn the selection of 
those strains which appear to be least susceptible to the disease.: 


d 
In Bulletin No. 9 of the Minnesota Botanical Studies is an 
interesting article by Miss Jgsephine E. Tilden, on thg elaters 
of the Hepatic, especially of Coxocephalus, in which their 
tendency to branching is described. In a young state the 
elaters alfvays contain starch. 


Messrs. BAILLIERE, TINDALL, AND Cok have re-issued the 
second edition of Mr. Henry Penning’s ‘‘ Text-Book of Field 
Geology®” published in 1879. The book contains a section on 
Paleontology, by Mr. A. J. Jukes- Browne. 


MESSRS. BAILLIERE have also published a fourth edition of 
Mr. C. T, Kingzett’s “‘Nature’s Hygiene,” th@ first edition of 
which appeared fourteeg years ago. The book has been care- 
fully revised, and a chapter has been added on the subject of 
phagocytosis and immunity, as well as one on a#imentatién and 
foods. . e 


™ 
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A VOLUME cont@ining the results of magnetic and meteoro- 
logical observations made at tf Governnfent Observatory, 
Bombay, during 1891 and 1892, und@ the direftion of Mr. 
Charles Chambers, F.R.S., has recently been issued. The 
publication also includes a paper on the secular variation of 
magnetic dip at Bombay. 





MM. TH. AND E. DURAND, of Brussels, ate preparing for 
publicadinanisaamaag pte ogother orchidologists, a Cezsus 
Orchidearum. In this vork will be enumerated about 8000 
species of orchids, with their synopyms, spontaneous or cult - 
vated varieties, and natural or artificial hybrids. For each 
epecies will given the place and date of first publica- 
tion, a refereng to the figures, and the geographical distribu- 
tion. The work will probably extend over more than 1000 


pages, and is intended to be published in five fascicules, at six 
francs the fascicule to sub¢tribers. 


AN interesting account, by Sir Archibald Gcikie, of the nature 
and extent of the work carried on by the Ge@logical Survey, is 
contained in the ourzal of the Royal Agricultural Soci&y of 
England (vol, v. part i. March). . The ¥oxrrza/ also contains, 
among other papesone by Mr. &. F. Archibald, on useful 
and injurious wild jbirds, the birds described being warblers, 
tits, pipits? buntings, and finches. Mr, Archibald’s ‘ contri- 
bution should be read by all*agriculturists who wish to be able 
to distinguish thgir friends from their enemies. 


Pror. $. H. GAGr’s excellent work on ‘* The Microscope 
and Microscopical Methods ” (Comstock Publishing Co., Ithaca, 
N.Y.), reviewed by us in September 1892, has reached a fifth 
edition. We have received part i., dealing with the microscope 
and histology ; part ii. is in preparation, and will deal with the 
applicatign of the microscope to study and investigation in 
vertebrate histology. The edition has been considerably en- 
larged, the additions including a chapter on photo-micrography. 
The expansions and emendations have been judiciously carried 
out, thus adding to the value of one of the best elementary 
works on the technique of the microscope. 


A BIOGRAPHICAL sketch of Dr, Marcellus Malpighi, the dis- 
tinguished physiologist and investigator, whose researches have 
figured in medical treatise since the middle of the seventeenth 
century, appears in The Asclepiad (vol. x. No. 40), accompanied 
by is portrait. Though he seemed to have worked with a simple 
microscope not better than a half-crown lens of the present time, 
he made some very important discoveries, He was elected a 
Fellow of the Royal Society in 1668, and between 1671 and 
X684 contributed eight papers to it. His complete works, very 
copiously illustrated, were published by the Royal Society in 
1686, in two voluges. Sir B. W. Richardson, the author of 
the biography, summarises most of Malpighi’s work, comparing 
át with other physiological and anatomical researches of the 
«seventeenth century, and with the knowledge that has since 
been gained. 


A USEFUL journal for bacteriologists is Modern Medicine and 
Bacteriological Review, the ** Bulletin of the Sanitarium Hospital 
«and Laboratory of Hygiene, Sanitarium, Battle Creek, Michigan.” 
Wit is edited by Dr. J. H. Kellogg, Superintendent of the Sani- 
tarium and Hospital at Battle Creek, and the number before us 
saot only contains three original papers by him, but a tragslation, 
«also, of a paper by Prof. A. Charrin, M.D. A special section is 
devoted to ‘‘ Bacteriological Notes,” whilst abstracts and notes 
«of medical and other papers are freely scattered throughout the 
eo Articles on special subjects also form an important 
eature in this magazine. Amongst the twenty-two collaborators 
whose names figure on the cover we note that of Prof. Metch- 
atikoff,eof Paris. Following the usual complement of advertise- 
«aents, we find a picturegof the Sanitarium Hospital, and three 
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and management. i ° 
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AN illustrated official handbook td the aquarium, picture gal- 
leries, and museum collections under tf control of the 
EXhibition Trustees, Melbourne, Ias been compiled by Mr. 
fames E. Sherrard. Tne Melbourne Exhibition Aquarium was 
opened in 1885, and was the first established in Austrdlia. 
Some useful experiments have been carried out by workérs in 
it, pointing the way to further developments of the fishing in- 
dustries of the foldhy. Mr. Sherrard’s little handbook contains 
a larg®amount of information about the fish of Victoria, and 
the aquarium equipment. He has made a number of experi- 
ments with a view to keeping fish alive in artificial sea-water, 
but only with partial success. In sea-water, prepared 
according to chemifal analysis, the fish became blind anè only 
lived a few days. In water brought up to a standard strength 
with refined salt made from sea-water, the more hardy kinds of 
fish did very well, and in water made with Southall’s sea-salt 
the fish seemed quite,as much at home as in their natural 
elemente 


THE volume of Transactions of the Sanitary Institute for 
1893 has been received. Itincludes papers readewiythe sessional 
meetings of the Institute, reports of a series of lectures on the 
sanitation of industries, and two lectures delivered to sanitary 
officers. We have also received the first number of the JoRrnal 
of the Sanitary Institute, which it is intended to issue quarterly, 
in place of the annual volume of Transactions. The journal 
contains a paper on the etiology, spread and prevention of 
diphtheria, by Dr. R. Thorne Thorne, C.B., F.R.S. ; one on the 
sanitation of places where food is prepared, by Dr. F? J. Waldo; 
and a report of a lecture on sanitary building construction, by 
Mr. Keith D. Young. Mr. G. J. Symons, F.R.S., contributes 
a list of works and papers on sanitation, and Pref. A. Wy&ter 
Blyth is the author of notes on legislation and some,recent law 
cases. As the journal is a new devel@pment, a short epitome of 
the history of the growth of the Institute forms an appropriate 
introduction to its contents. The next Congress of the [Astitte 
will be held at Liverpool from September 24 to 29. The Hgalth 
Exhibition in connection with the Congress will remain open 
until October 20. 


+ 

A REPORT, by Mr. F. V. Coville, on the botahy of the ex- 
pedition sent out in 1891 to make a biological survey of the 
region of Death Valley, California, has been received frgm the 
U.S. Department of Agriculture. The botanical work under- 
taken by Mr. Coville was to collect and identify the plants of 
@he region traversed by the expedition, to collate those data 
which had references to the range of species, and to arrange the 
material accumulated in such form® that it would be useful in 
studying the facts and problemsof geographical distribution. The 
report contains an itinerary, a section on the principles of plant 
distribution, and one on the distribution of plants in South- 
eastern California. In the section devoted to the characteristics 
and adaptations of the desert flora, a statement is given gf the 
environmental conditions of the Death Valley desert region, and 
the resultant adaptive modifications of the flora are discussed. 
Tht report also contains a systematically arranged catalogue of the 
plants collected, a list of specimens; and a bibliography. We 
note that the metric system of linear measurements is used 
throughout the report the®itinerary qxcepted. The mass of 
matter brought together by Mr. Coville, and the fine plates 
which illustrate his desdtiptions, ca for the highest tommeng- 
ation. By making grants for the expedition, the United States 
Congress has shown that it understands ethe importance of 
accumulating scient@fic observations, while the ofganisation 
of the work reflects great credit upon the Department 


of Agriculture. 


ei 


e?’ 


= o e e 
« e 4  ] ae a 
e ` * 
$ 

é J 
” * 
534 

SER Me EEE) 


e ` 
Mæ Viergr,CoLting has compiled a catalogue of the library of 
the late Prisice Louis-Luaien Bonaparte, and it has just been pub- 
lished by Messrs. H. Sothegan and Co.@ Prince Bonaparte’s col- 


e jection of linguistic works is regarded by many authorities as the 


finest in the world. From his youth upwards, he devoted his 
best energies and talents to fhe formation éfhjs library. His high 


esocial position®and rare literary attainments allowed him 


<b 


to give full scope to his philological enthusiasm, and assisted 
largely in the attainment of his ambition, According 
to Mr. Collins, the primary object of the Prince was the ac- 
quisition of Wopks on every language and dialect represented in 
Europe; but in the course of years.his ambition went firther, 
and he collected specimens of every known language whieh 
possessed even the most rudimentary literature. Though it 
must always be a matter of regret that Prince Bonaparte did 
not carry out his intention of compiling “a catalogue of his 
library on a scientific basis, Mr. Collins’ compilation will be of 
considerable assistance not only to the bibliophile, but also to 
the philologist. The books are classified into three divisions, 
dealing respectively with monosyllabic,eagglutinative, and in- 
flectual languages; and the list of them covers mee than 
seven hundred pages. We have previously noted that these 
linguistic treaguyes are for sale ez ġ&loc. Itisto be hoped that 
they will be acquired by®some learned institution, where they 
may be studied at leisure by experts, for they afford a unique 
meanw of research on the relations of languages and dialectal 
connections, 


DURING the year 1892, Mr, W.B. Evermann spent six months 
on board the U.S. Fish Commission steamer Albatross, and 
“nade some interesting observations on the Ptarmigan of the 
Aleutian Islands (Proceedings Indiana Acad. Sci. 1892, p. 78). 
Among the birds collected were Willow Ptarmigan (Zagepus 
Jagopus) and Rock Ptarmigan (Z. rupesiris) from Kadiak Island. 
The former rareges near the bases of the mountains and among 
the sparse willow growth of the lower portions of the island. 
At the time of Mr. Evermartn’s visit, the snow had melted from 
considerable areas frequented by this species, while higher up 
the mouhtains, where tlre Rock Ptarmigan was found, and where 
thereewas little or no woody vegetation, the snow covered 
everything completely. {he principle of adaptation to environ- 
ment was clearly illustrated by these jtwo species. The one 
which ranged 4n the Tegion still covered entirely with snow had 
not begun to change from winter to summer plumage; not one 
of the sixty ddd specimens collected showing a single brown 
feather f the plumage of every one was a solid white. This 
was not so, however, with the Willow Ptarmigans. Their 
plumage had began to change with the slowly melting snow, 
and in most cases the head and ‘neck had almost completely 
changed to the summer brgwn, while brown feathers were 
scattered here and there through the rest of the plumage. It is 
easy to see, Mr. Evermann points out, that it is greatly to the 
advantage of each of these species to change from wifiter to 
summer plumage synchronously with the melting snows ; too 
xapid or premature change, as well as change too long delayed, 
would defeat the object of protective colouration. 


DURING the last few days Mr. Rowland Ward has had 
on view, in his Piccadilly establishment, a remarkably fine 
specimen of the so-called white rhinoceros (Rhinoceros 
simus) The late Mr. Burchgll described , this rhinoceros 
many years ago, andereported it ag very numerous at 
that time at Latakoo. It is the largest of the genus, 
an@ has now become nearl® if not quite extinct. Some ten 
years since Mr. F. C. Sefous shot a specimen in Mashonaland, 
which he gave to t¥e Cape Towa Museum, and beyond one 
other whichewas shot by the late Mr. J. S. Jameson whilst hunt- 
ing with Mr. Selous, no*authentic records ofany specimen of this 
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rare animal have begn- published. Mr. R. Te Coryndon shot two 
specintens early if July 1893,4o0th of which have been modelled 
by Mr. War. On acc@unt of the weight of the specimenstthe 
skins were cut up into several pieces, which has made the work 
of modglling them one of the greatest difficulty. The largest 
rhinoceros is to form part of the Hon. Walter Rothschild’s 
collection at the Tring Museums; the remaining one, which is 
not yet completed, has been acqù Mg the 
Natural History Museum. ® The specim{fs are adult males, and 

the two skeletons are being macerated. Mr. Coryndon is leaving 

England again in a few day§, his object being to travel to the 

northern end of Lake Tanganyika, in Central Africa, and toy 
station himself there, build a permanent satik, and collect 

insects, moths, butterflies, birds and small mammals fot several 
English collections and museums, He hopes to gain some 
definite information in regard to the supposed new species 
of rhinoceros, and.to determine the exact geographical district 

of the square-mouthed rhinoceros, the animal exhibited by 

Mr. Rowland Wafi. 

® ‘ 

Dr. K. von CHRUSTSCHOPF, of St. Petersburg, has recently 
succeeded in preparing artgficially the C#®: modification of 
silica, which was discovered some years ago by Von Rath, and 
called christobalite. The manner in which the suf stance has 
been formed is as follows: Dry crystals ofeboric acid are satu- 
rated with dry silicon-tetrafluoride gas, when it és found that the 
boric acid crystals swell up and give rise to a very voluminous 
white mass, which is a combination of boric acid and silicon- 
tetrafluoride. This substance being thrown into an excess of. 
dilute ammonia,’ gives rise to borate of ammonia, which is 
easily dissolved, and a white residue, and must be repeatedly 
washed with ammonia, water and alcohol, till every trace of 
the ammonia and boric acid is removed. The snow-white 
granular mass, which is not in the least gelatinous, is soluble to 
such an extent in pure water that aqueous solutions containing 
from § to 7 per cent. of silica can be obtained. Once dried, , 
however, the solubility of the siliqa is completely destroyed. 
The silica thus prepared, with water containing a slight trace of 
hydrofluoric and boric acids, is introduced into the’ platinum 
apparatus used by the author in his previous experiments in 
mineral synthesis, ad is heated to 200% C. for two hours, under a 
pressure of from fifteen to twenty atmospheres; when clear and 
colourless crystals fom o to o*3 mm. in diameter make their 
appearance. These crystals were isolated by treating the mass 
with alkalies and dilute hydrochloric acid. The crystals are 
found to be various combinations of the octahedron, cube and 
rhombie dodecahedron; they are completely isotropic, and 
show no trace of the anomalous double refraction described by 
Mallard and others in the natural crystals. @®n.analysis they 
yielded 99°78 per cent. of silica. 


A NEW mode of demonstrating the electrolysis of hydro- 
chloric acid upon the lecture table is described by Prof. Lothar 
Meyer in the latest issue of thè Berichte, As the late Pfof, von 
Hofmann himself pointed out, in describing the well-known ap- 
paratus fos this purpose which bears his name, the electrolysis 
of hydrochloric acid is not a very satisfactory experiment, as it 
invariably happens, even when the acid has been previously 
saturated with chlorine gas, that the volumes of hydrogen and 
chlorine 8btained are unequal, the hydrogen being considerably 
in excess, A somewhat nearer approximation to equality is ob- 
tained by employing, as recommended by von Hofmann, a con- 
centrated solution of common salt mixed with*gen per cent. of 
the strongest hydrochloric acid, but even in this case the volume 
of the chlorine is always ess by some few cubic centimetres than 
that of the hydrogen, This discrepancy is due to the fact, that 
after closing the taps of the collecting tubes, the fiberated gases 
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accumulate under continually increasing pressure, the liquid 
being forced up the reservoi® tube, and under this higher 
pressure the liquis is able to take uf more chlorine, and hence 
a portion of the rising gas is absorbed. This difficulty is 
overcome by adopting the following arrangement :«-The two 
collecting tubes, joined as usual by a connecting cross tube neare 
their lower ends, are made shorter than usua? and without taps. 
Thagtmnama conngcted by a ground joint ora piece 
of thick caoutchouc Fubing with a delivery tube bent outwards 
horizontally at a little distance above the joint; each delivery 
tube is sealed, a few inches along the horizontal limb, into a three- 
avay tap whigh forms the summit of a measuring cylinder standing 
in a glass ugh and upon the other side ®f the tap the delivery 
tube is continued for a short distance as an exit tube. The carbon 
electrodes are not cemented in glass enclosing tubes, but merely 
closely fitted with loos enveloping tubes, in order to prevent 
admixture of the gases in the connecting cross tube. In order 
to carry out the experiment the electrolysis vessel is three- 
fourths filled with ordinary ‘strong acid, the delivery tubes 
attached, the glass trough on the cathode side nearly fifled with 
water, and that.gn the anode side with chlorine water. By 
attaching an aspirator, convenieftly in the form of a caoutchouc 
ball, tosthe short exit tube attached to each three-way tap, the 
liquids in the troughs may be drawn up to the tops of the 
measuring cylinders; when this is achieved the aspirator is 
removed, and the taps so arranged that the measuring vessels 
‘are shut off and the electrolysis apparatus is open to the air, 
‘The electrical circuit is then completed, and the gases allowed 
to escape for a few minutes, during which they may be shown 
to be chlorine and hydrogen, the former by its action upon 
starch and potassium iodide paper, or indigo solution contained 
in a mst tube held under the mouth of the exit tube, and the 
latter by collecting a quantity in another test-tube held above 
the open end of the other exit tube, and igniting the gas. Both 
taps may then be simultaneously turned so as to shut off the 
electrolysis apparatus from the air, and connect it with the 
measuring cylinders, when the gases will rapidly fill the latter 
to precisely the same extent. When sufficient has accumulated 
the current may be switched off, or the measuring vessels closed 
by suitable movementof the tap, and the volumes of thetwo 
gases shown to be exactly equal. ý 
e 

FURTHER details of the preparation of the salts of di- 


NH 
amidogen, hydrazine, | 








', from the interesting diazo-deriva- 
ii e 
tive of acetic acid, the current 

i 
number of the Berichte by Prof. Curtius and Dr. Jay. Diazo- 
acetic ether is first prepared, essentially as follows. Equal 
weights of chloracetic acid and ammonium chloride are dissolved 
in water, and twiceas much powdered lime added by degrees, 
so as to avoid undue heating. After standing the liquid is 
‘saturated with hydrochloric acid and converted by evaporation 
over the water bath to a yellow solid. This pro@uct is subse- 
quently dissolved in alcohol and again saturated with hydrochloric 
acid gas, after which the alcohol is removed and the residue dis- 
solved in water. In order to diazotise it sodium acetate is first 
added, so as to modify the action of sodium nitrite, then ice and 
sodium nitrite, when diazoacetic ether is formed and may be 
extracted by means of ether. In order to obtain the hydrazine 
salt from qdjazoacetic ether, the latter may be reduced either 
with ferrous sulphate and soda or zinc dust and soda, the former 
reducing agent being preferable, fnd affording 92 per cent. of 
the theoretjcal yield. Upon acidification with the acid whose 
hydrazine salt is gequirgd, the salt in question is pro- 
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duced, The theory of the reaction js that hydsazoacttic acid, 
e o e 


HN, s 
l JCH. COOH, iw formed ugon reduction of diazoaeetic 
HN e 


ether in alkaline solution, and that this subêtance is decomposdt 
by acids with forthation of a sfit of hydrazine and glyoxylie 
acid, ‘Thus, with sulphuric acid hydrazine selphate is produced 
as follows :— i g 


HN 

| poe OOH + HS0; + H4O = NHH, SO +} . 
HN ¢ o COOH 
The silver salt of the unstable hydrazoacetit acid has actually 
been isolated from the liquid by action of silver nitrate. It is 
an insoluble substance which yields crystals of hydrazine sul- 
phate upon addition of dilute sulphuric acid and evaporation. 
The glyoxylic atid by-product has also been isolated inghe form 
of its hydrazone by addition of phenyl hydrazine. Hence t” 
above reaction, memorable as the one by which Prof. Curtius 
first isolated di-amidogen, is now fully cleared up. 


THE additions to*the Zoological Society’s Gardens during the 
past @veek include a Rhesus Monkey (Macacus rhesus, ¢) from 
India, presented by Mr. Robert O'Callaghan; a Ma- 
caque Monkey (Macacus cynomolgus, 9)ekgm India, pre- 
sented by Mr, J. Pearson Callum ; a Meller’s Duck (Anas mel- 
leri) from Madagascar, presented by Mr. H. H. Sharland; 
a Rose Hill Parrakeet (Platycercus eximius) fr8m Tas- 
mania, presented by Mrs, Carter; a Smooth Snake (Coro- 
ella levis) European, presented by Mr. Ignatius Bulfin; a 
Cape Zorilla (Zctonyx zorilla) from South Africa, a Hairy 
Armadillo ( Dasypus villosus) from La Plata, two Rabbit-eased 
Perameles (Perameles lagotis) from Western® Australia, an 
Adorned Ceratophrys |(Ceratophrys ornata). from South 
America, three White’s Tree Frogs (Myla Cerula), four 
Golden Tree Frogs (Hyla aurea) from Naw South "Wales, 
deposited ; a Tayra (Galictis barbara), a Coot (Fulica, sp, 
inc.), an Orange-chested Hobby’ (Falco fusco-cerulescens) from 
South America, purchased ; a Bennett’s Wallaby (Halmaturus 
bennetti, 2) from Tasmania, received in exchartge; three 
Raccoons { Procyon lotor), a Crested Porcupine (ystrix gristata)e 
born in the Gardens. 
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OUR ASTRONOMICAL COLUMN. 


THE PRESENCE OF OXYGEN IN THE SUN.—At the meeting 
of the Paris Academy of Sciences on April 9, Dr. anssen de- 
scribed a convenient method of raising gases to a high tempera- 
ture, used by him in connection with investigations on the 
spectrum of oxygen. The question of the presence of oxygen 
in the gaseous envelopes of the sun comes under two distinct , 
cases, 
parts of the corona, that is to say, in a medium where the tem- e 
perature approaches that of the terrestrial atmosphere. In this 
case the spectrum of the gas would be similar to that which is 
produced by pur atmosphere, and, in order to prove its absence 
in such parts of the coronal envelope, it is sufficient to show 
that the lines and bands due to oxygen in the solar spectrum 
are entirely produced, both as regards number and intensity, by 
the earth’s atmosphere. Dr, Janssen’s observations from the 
summit of Mont Blanc, and his experiments at Meudon, have 
been made with a view of settling this point. But the case of 
observations on oxygen at ordinary temperatures only repre- 
sents a part of the question. Any oxygen existing in the lower 
portions of the corona, %n the chromosphere, and in the photo 
sphere, must be ata high temperattr®, and in order to decid 
hy means of spectrym analysis, as to whether it ig present oy not 


in these solar layers, it is nec@ssary to know theemodificetions ° 


which the spectrum of oxygen undergoes when the temperature 
of the gas is elévated. This researchy however, is attended 
with special difêculties. The absorption lines*and bands of 
oxygen are only produced by great thickneSses of*the gas. ° The * 
B group, for exemple, only appears “in the spectrum when a 
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In the first place, oxggen may exist in the exteriqgg æ 
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lumino? bear bas traversed a'thickness of. 60 metres of the 
° gas under the pressure of tw@ atmospheres. The dark band 
+ situate near D requires for its production a thickness of 60 
metres at a pressure of six a®nospheres, It is extremely diffi- 
Sult to raise such long columns of.gas to high temperatures, and 
fhe better plan is to reduce the length and increase the pressure.e 
«By means of an electrical method, Dr. Janssen has been able to 
peat a column of oxygen to incandescence without sensibly 
eating the tube containing the gas. He has used a steel tube 
æ 2'2 metwes long and about 6 centimetres in external diameter, 
with an internal diameter of 3 centimetres. This tube is able 
to resist pressures of over 1000 atmospheres. g'hę temperature 
of the gas is raises by means of a platinum spiral traversing the 
length of the tube, and insulated from it by means of a layér of 
asbestos. Dr. Janssen will shortly give an account of the, 
results obtained when oxygen was introduced into the tube, 
heated, and spectroscopically observed. 


MELTING OF THE POLAR CAPS OF MARS——In the April 
“qumber of Astronomy and Astro-Physics, Prof. W. H. Pickering 
‘calls the attention of astronomers to the fact that on May 30 
Mars will reach the same part of its orbit with regard to the sun 
, that it did on July r2, 1892, when a series of conspicuous 
changes were observed upon the planet’s surface (see NATURE, 
vol. xlvi., p. 179) It is therefore presumable that a similar 
series of changes will occur about the end of next montlf, and 
though the planet will not be so favourably situated for ob- 
p servation, the phegomena will probably be observable with any 
telescope of m@derate sizem Mars is a morning star at the 
present time, rising an hour or-two before the sun. At the end 
of May it will be in Aquarius, and will then rise shortly after 
midnight, and be on the meridian at about 6.30 a.m. Prof, 
‘ Pickering points out that the centre of the Northern Sea, around 
which a series of striking changes of shape and colour occurred, 
is central on May 30, at 17h. 5m. Eastern Standard Time. There 
is no reason, how ever, for expecting the meteorological pheno- 
nf€na to occur on precisely the same date in two different years, 
‘and observers Would do well to take every opportunity of watch- 
ing the planet, as it is possible that the southern ice-cap may 

begin to melt earlier than usual. 
EPHEMERIS FOR DENNING’S COMET (a 1894).—The follow- 
Pa ing ephemeris is given for Denning’s comet in Astronomische 
Nachrichten, No. 3223. 


Ephemeris for Berlin Midnight. 


1894. e RA Decl. 
ho m s eo 
a April ig .. 4o an +19 59°6 
, 2I mr 8 19 oe 19 70 
23 «gw Ô i229 18 15°9 
25 se 16 30 TP 17 26'I 
27 a 20 25 an 16 376 
29 se 24 I4 Sis 15 50°3 
May 1° 27 55 s 15 44 
7. 3 so? 3I 32 or 14 19°7 
GoT Ga 35 4 ea 13 36°! 
7 “ai 38 32 Sei 12 53°6 
9 da 4I 55 E 12 12'2 
II PO 45 I4 ves rr 31°8 
ba E PP cay ‘48030 n 10 52°4 
ee? 15>: tie, .. a 6E A3 tie. 10 14°0 

The'comet’s brightness on April 22 is 0'31, that at the time 

of discovery (March 26) being taken as unity. It is fading, ind 
= on the last date given in the above ephemeris it» will only be 
about one-tenth of the original brightness, and therefore ex- 
tremely difficult tosee. « 

THE SPECTRUM OF Nova NormMa&.—Prof. W. W, Campbell 
made some visual observations of the spectrum of Nova Norme 
during February (4str, Nach. 3223}. On February 13 the star 

*, exhibited an exceedingly faint continuous spectrum in the yellow 
* and green, and four bright lines apparently identical in position 


I, 496, and 486 in the spætrum of Nova gurige in August 

1892. Rough measures of the two brightest lines gave the 

e positfgns 5013@nd 4953. Prof. @ampbell safs that there can be 
no doubt that*the star has a yebular spectrum. 


A New SOUTHERN gCoMET.—Mr, Gale, of Sydney, dis- 
covered'a comet in R.A. 37° 42’, Decl. 55° 3% S., on April 3. 
“This was the stcond® comet of this year, and will therefore be 


e vr relative intensity with the brighteliges at wave-lengths 575, 


known as comet J. " ° 
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o IRRITABILITY, OF PLANTS. 


AT the last®meeting o the Versammlung, or meeting ob 

German naturalists and physicians, Prof. Pfeffer gave an 
address on the above subject—one which his own work has 
done so m&ch to elucidate. Irritability, he points out, is not an 
exceptional characteristic found in special plants ; it is a funda- 
mental quality existing in all plats, from the highest to the 
lowest, althSugh its manifestations at measure escape 
superficial observation. The sdusitiven Osa, the 
curling up of tendrils when touched, or th® curvatures of grow- 
ing internodes in response to light and gravitation, are well known 
and easily observed instances of irritability. But the less., 
obvious reactions are of equal interest. Pfeffer free the 





remarkable researches of Hegler on the effect offmechanical 
traction on growth stems, which when stretched*by a Weighty gain 
mechanical strength through the development of the mechanical 
tissues, which follows as a response to the pull to which they © 
are subjected. Pfeffer has recently shoven that resistance put in 
the way of growing roots increases enormously the energy with 
which they grow. QOther'instances of adaptive stimulation 
escape ordinary obsewration because of the microscopic character 
of the reaction. For instance, the extraordinary directive ‘in-- 
fluence of malic acid on the movement of the antherozoids of > 
ferns, or of potash salts on the movement of bacteria. In the 


„same way the irritability of the higher plants 18 commonly ex- 


hibited by movements so slow as to be imperceptible to ‘the 
naked eye. It is no wonder indeed that the layman dbes not 
realise that plants have the same power of reaction to stimula- 
tion as animals. Pfeffer remarks, in a striking passage, that— 
‘t Man would not have inherited such a belief, if fhe world of 
plants had been visible to him from childhood as it appears 
under the higher powers of the microscope. Then he would. 
have had constantly before his eyes the innumerable host of 
free swimming plants and other low organisms; and the hurrying 
bacterium turning and rushing towards its food, would have been 


as familiar as the beast of prey springing on its victim. To. 


such eyes the growing stems and roots of the higher plants. 
would have appeared circling with a search-like movement, and 
many other rapid reactions to stimulus would have been 
apparent. Under the influence of a multitude of such images, 
irritability would, without a doubt, have seemed to be a self- 
evident and universal property of plants.” 

He goes on to point out how necessapy it is to clear our judg- 
ments in regard to reactions in which movement is the observed 
factor. A bacterium rushing across the field of the microscope 
moves nothing like so fast as a snail, yet it moves rapidly in 
refetence to its own minute dimensions, since it will traverse 
three to five times its awn length in a second, while man at a. 
walk only gets over half his height per second. ā 

The one thing common to all theevaried stimulus-reactions is 
that in each of them we recognise a phenomenon of release 
(Auslésung-), or, to put it in familiar language, a trigger-action. 
Stimulation is therefore release-action in living matter. 

In classing irritability among trigger-effects, we express the 
fact that he stimulus is only the releasing agent: the nature 
of the effect depending on the specific qualities of the organism. 
Just as the touch of a finger may, in the case of hugan machines, 
either blow up a powder magazine, start a steam-engine, or set 
a musical-box a-playing, so in the case of plants, the same 
stimulus produces different or even opposite effects on different 
species, 

In machines, as in the living organism, every degree of 
disproportion between the releaging agent and the amount of 


energy released occurs. The latent period again is not peculiar 


to the manner of reaction of organisms, but finds a place in 
machines of human manufacture. In a clock set in action, a 
period elapses before the striking of the hour (part of released. 
action) comes into play. 

It is again no peculiarity of the organism that reaction to. 
stimulus is weually adaptive, since machines are adaptive and 
self-regulating. ‘The adaptive character of most reactions is as 
comprehensible as the failure of an organism to adapt itself to 
conditions not met with in nature. A bacterium being lured 
to certain death in a mixture of corrosive sublimate gnd extract. 
of meat, is an example of what is meant. 

Doubts may arise whetheg or no certain processes are to be 
called release-actions. Take the case of enzymes, from the point 
of view of the plant they serve to bring about a wideechange at | 
the cost of a relatively small amougt of gnergy. Or take a 
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simpler instance, the tensions which alow the capsule of Im- 
‘patiens to burst or the stameng of Parietagia to explode, are the 
product of vilal activity, and haye, moreover, an adaptive 
quality. But the release is purely mechanical ; there is nothing 
like perception in the ordinary sense of the word, so that these 
phenomena differ from the reaction of Mimosa. Pfeffer, 


therefore, prefers not to consider the explosions of Mimulus, 


Parietaria, &c. as cases of irritability, while he acknowledges 
that there is no real pbigg#ion to the word irritabifity having a 
W lpenrod) a such cases. All that matters 
is that we should hqve a clear conception of the existence and 
importance of release action in the vegetable organism, Pfeffer 
points out that in his ‘* Physiology ” (1881) he laid down the same 
general principles that are developed in the present address, to- 
gether witg examples in various regions of change, and that 
even earligr, in his '‘Osmotische Untersuchungen ” (1877), he 
expréssed, without reserve, the same views as applicable to the 
phenomena of life generally. He claims for these views a prac- 
tical priority in botanigal literature, although he fully recognises 
that Dutrochet, in 1832, set forth perfectly clear and sound 
views on the subject. 

In 1881, too, he used the word e7z, z.e. stimulus-effect, as 
equivalent to physiological a aT, 2 and he used the 
expression e/ease intentionally, because of the my8tic con- 
ception attaching to the terms stimulus and irritability. In fact, 
he would at thesfresent momen throw over altogether the word 
Reiz if it were not that the time has gone by for those 
mysticgonceptions of life which are inconsistent with the law of 
the conservation of energy. 

Pfeffer goes o£ to point out that when, in 1882, Sachs set 
forth his beef in the general existence of irritability, and in its 
necessity for the machinery of the organism, he spoke of it not 
as a phenomenon in the wider category of release-actions in 
general, but as a specific peculiarity of living organisms. Sachs, 
according to Pfeffer, holds the specific character of irritable 
organs to be not so much their unstable equilibrium as the fact, 
that after stimulation they return automatically to the labile con- 
dition. Pfeffer claims that this definition does not apply to 
mang undoubted cases of stimulation. When callus is produced 
by injury, or when adventitious roots are developed in response 
to certain stimuli, there is no such automatic return, but a 
permanent alteration. 

To produce a stimulus-reaction, a change in external or in 
inner conditions is necessary. The sensitive-plant does not 
react to steady pressufe, but to variation in pressure. An 
analogous state of things is found when a plant in a condition 
of cold-rigor is made to grow by heat. For the change in 
temperature is merely a stimulus, since it only releases activaties 
which are carried on by the energy at he plant’s disposition, 
mot by the heat. At a constant temperature the plant is in a 

®statical condition of irritability, which is a necessary condition 
for the realisation of vital activity. Ifthe results of tempera- 
ture-changes are not generally recognised by botanisis as pheno- 
mena of stimulation, this is only a proof of the need of accu- 
rate conceptions in this branch of physiology. The association 
of the word with strikingly visible phenomena iy partly to 
blame for this, Everyone recognises that, for instance, in the 
opening of the crocus or tulip flower, the change of tempera- 
ature is a stifffalus. In these instances the action of heat may 
be compared to the regulation of certain machines of human 
construction by the heat-expansion of a metallic rod. 

Even when the increased temperature, by increasing molecular 
action, brings about a union with oxygen, stil] the temperature- 
chauge is only the indirect cause of the combustion ; and this 
reasoning applies to respiration. 

In a similar sense the addition of a salt of potagsium to a 
culture-fluid produces a release action in a pl&nt in which 
growth was checked by the absence of this element. 

Pfeffer has sme interesting remarks on the condition of 
irritability of organs in a condition of equilibrium : for instance, 
on the continued action of the gravitation stigaulus on a 
geotropic organ growing vertically. Bacteria are less sensitive 
to the attraction of meat-extract when themselves immersed in 
dilute extract ; that is to say, the homogeneous medium, which 
has no directive action, shows its effect in diminished irritability. 
The same if true of heat, which stimulates when it varies, and 
which, when constant, is a necessary condition for certain states 
of irritability, The idea is not a hew one, for no less a man 
than Johannes Miiller (Pfeffer points out) defined the formal 
conditions 8f animal and plant life as Ledensreize or integrirende 
Reize. 
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The stimulus need not come from stht outsłde, for just as a 
clock by internal machinery®striles at interv#s, sq in the 
organism combinatiogs occur which function as stimuli forè cer; 
tain effects. These are naturally obscure, and for this reason we 
do well to fix our attention principally on®external stimulatiow®; 
but it can hardly be too much gmpressed on us that the de 
velopment and@ ordered activity of the living - body is 
on mar without the co-operation of Stimulus from tke 
inside. 

With regard to stimulus and reaction, we are in thé position” 
of a man, ignorant of mechanics, who sets a*machine in motion 
by a touch eofehis finger, and who has no idea whether the 
effect is due to a falling weight, to water-p8ver, or to steam. 
Considerations of this sort make us realise our ignorance, so 
that when a new result is observed (in a case of stimulation) we 
do not even know whether the cause is to be sought in 
the perception of the stimulus or in the machinery of reply. 
While denying himself the discussion of cognate points, 
Pfeffer finds room to call attention to one or two interestiw, 
points of resemblance in the irritability of plants and animals. 
Thus, for instance, in plants as in man, an increase in the 
stimulus produces a dulling of sensitiveness. Just as a beggar 
is stimulated by thg gift of a shilling, which on a rich man has 
no such effect, so a starving bacterium is stimulated to move- 
men® by excessively minute quantities of meat extract, while 
the same organism living in the midst of plenty can only be 
stimulated to similar movement by an absolutgly greater quantity 
of extract. In the irritability ofeplants we find, in fact, the 
relations which are expressed in Weber’s law—a proof that the 
relation in question has nothing to do with the higher, psychic 
functions. 

A plant or a plant-organ is never sensitive to a single stimulus 
only; thus during a geotropic curvature mechanical traction 
may bring about a strengthening of cell walls, and an injury 
may produce protoplasmic movement. Here lies a proof that 
different stimuli do not produce one and the same effect in a 
given cell, that, in fact, the cell does not react like our eyes, in 
which the most varied stimuli produce the effect of light. In 
the case of plants there can be no question of such a limited 
capacity—of specific energies in the sense of Johannes Miiller. 

The development of distinct organs of sense whose function 
is the perception of a single agent, is well knowrt to be as little 
characteristic of plants as of tHe lower forms of animal life. 
But distinct organs of sense are no more a condition of irrita- 
bility than they are of life. Indeed, plants exhibitea variety 
of sensibilities equal to that of animals, while in delicacy of 
perception the vegetable kingdom has the advantages, Bacteria 
are attracted by a billionth or trilgionth of a milligram of 
meat-extract or of oxygen, infinitesimal quantities which we 
cannot weigh, and of which indeed we cafinot farm any adequate 
conception. It is just because the whole secret of life is con- 
tained in protoplasm, ;that the simplest organism, such as a 
bacterium, can be the theatre of as rich and variedja play of 
stimulus and reaction as the most complicated plant. 


CHEMISTRY IN RELATION TO PHARMACO-, 


THERAPEUTICS AN® MATERIA MEDICA.» + 


[BY 


» give the following translation of an address delivered at 
the Eleventh International Medical Congress, by Prof. B. J. 
Stokvis of Amsterdam University. ] 


THE TERM AND SCOPE OF PHARMACO- THERAPEUTICS. 


“Therapy” or ‘‘ therapeutics,” by which terms we under- 
stand.the art of serving the cause of humanity by assuaging 


human suffering and healing human ill, avails itself of every | 


means in its power to arrive at these ends ; elle prend son bien ort 
elle letrouve. And the art of therapeutics, like all of us here 
assembled at this Eleventh International Medical Congress, 
has discovered that all ways lead t? Rome. To Rome thera 
peutics has come—now in the guise of electricity, now as a water 
cure, now as psychical influen® ; so that we herg are aie to 
review, as they defile like armiese before us, electro-therapy, 
pneumo-therapy, hydro-therapy, hyfnogsis, and psychic sugges- 
tion, and compare their merits as healing*eagents when 
placing themselves at our orders to cdmbat® disease and 
put death to fight. But most ancfent of all the branches 


of medical art is that which makgs yse of drugs; anf in : 
e 
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the hand of etke inexperienced drugs cam cause death 
(pappaxeig—th@ use of medisines or poisons), so that 
the science and art of the introdyction of medica- 
ments into the human body wifh the view of healing it carry 
with due right the appw priate title of ‘‘ Pharmaco-therapeutics, * 
And at one time, pharmaco-gherapeutics, was the most im- 
portat branch of the healing art, though in our days it has 
deelined and occupi® but a second, or perhaps, I should say, 
third place; operative surgery, proud of its victories, and as 
Admired ag admirable, full of vigour and sap, has distanced the 
ancient branch. And, again, we see hygiene, young, fresh, 
lovely, and assured beforehand of all suffrages, taking its place 
in the front of all n@dical science, confident in the future success 
of its attempts to render the arts of healing superfluous by pfe- 
venting the malady. Why, then, it may be asked, do I essay to 
interest you in an art which seems to be growing old under our 
eyes ; whose past, it is true, is very honourable, but whose 
future hardly seems to promise the triumphs that,have fallen to 
the, lot of Surgery and of hygiene. My reply is simple—because 
we shall not be able’to dispense with this essential branch of our 
art ; because, as much in external as internal medicamentation, 
we must for the present make use of pharmaco-therapeutics. 


THE PRIME IMPORTANCE OF CHI®MISTRY, 


The substances that we employ in medicine are compose@ of 
chemical bodies, or are, perchance, pure chemical bodies; 
and to understand,their physiological action we must have 
recourse to biology and chemistry ; while to appreciate their 
application in disease it is necessary to study pathology and 
therapeutics. Chemistry, in its wide sense, enables us to 
understand the’ composition, the structure, and what I would 
term the affinities of a substance, as it is chemistry that 
enables us to analyse by tests, and to construct and reconstruct 
by synthesis. ‘The relations between chemistry, on the one 
hand, and pharmaco-therapeutics and materia medica, on the 
other, are so iptimate, so indissoluble, and so obvious that 
it almost seems to me superfluous to trouble you with their 
consideration. However, you will not mind, I hope, if I take 
the liberty of submitting to you a few points which may not 
be new, but which at any rate have the merit of being 
apropos, and may by thought upon them make us better 
appreciate chemistry. To pile stones on the top of each 
other is not to  construtt an edifice. Without a 
definite plan, without a general view—-that is, a com- 
prehensive econception of, the whole constructive scheme— 
there can be no scientific edifice durably reared. Therefore, it 
would nc& be sufficient to constitute pharmaco-therapeutics a 
science to say that if it hasearisen without preconceived ideas it 
is founded upon observations extending from the most-ancient 
date with regard éo the effects produced by the administration 
of certain substances to the sick ; nor is it sufficient to claim 
that pharmaco-thgrapeutics has availed itself of experiments on 
healthy map and on animals, and has taken into consideration 
physiological results and the fruits of clinical study. A sound basis 
of operation from which to inquire into the use of medical sub- 
stances is required. We must know, if we would satisfy the 
claims of science, the mode of action of these substances, and 
ainderstand how it comes about that they possess the power to 
And it is here that 


*e themistry comes to our aid—chemistry in general, chemistry 


in its largest sense. I in no way lose sight of the incom- 
parable services of biological chemistry and physiologieal 
experiment. Who of us would overlook the assiduous 
and successful work of Coppola, Gracosa, Pellacano, 
Albertonig and of all that young Italian school that 
is now marching victoriously along the route traced out for 
them by Fraser and Brown? The method of action of medical 
substances has been and will be rendered more clear and com- 


-prehensible by their researches 3 but this is not enough, The 


conscientious striver after truth will always find himself face to 


. # (ace with one problem, a problem in the solution of which lie 


+d 
e powerless to canprehend the action of mediaal substances upon 
© the living orgenism as being dueto their own inherent proper- 


Saat inextricable secret so faf—the true phenomena 
of life. We recoguise this, for everywher®; where we are 


ties, we do not hesitate to cafl to our assistance the unknown 
properties of living protoplasm, and attribute the phenomena 
do them ; but if is chgmistry that should tell u® that we must 
not be discouraged by the enigma of life. Enigma there is 
doubjless, but le» ‘us recall that Lavoisier first named life “a 
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chemical function,” and thatonce given that the"creature lives 
-—from thab it obeys ngither more gor less than dead or material. 
nature the generaj laws of chemistry. 
° 
VITAL PHENOMENA AND THEIR MEANING. 


° aar «is ; 
The familiar phrases ‘‘living force ” or ‘‘ vital phenomena’ 


serve us to design the outward expressions of condensed energy 
in dead material, befng borrowed frym the manifestations of 
life. In dead material, we are all awar can ear as. 
thermal energy, as electricity, & light, or agmnechanical expres- 
sion, and we can go back along this line of transformations and 
see all the changes unmake themselves. In living protoplasm 
—considered as the unit of the psychic and reproductive func- 

There is the 
same change of rôles, She same production of warfo, elec- 
tricity, mechanical energy, and chemical energy. We keow 
that the living cell “reacts,” as we please to term it, to vari- 
ations of temperature, electricity, light, and energy, chemical 
and mechanical ; but this irritability in the cell, this aptitude 
of the cell to change one form of energy for another, re- 
sembles the transformations that take place in dead- 
material, as the st@nulants of the living cell, with- 
out whiéh the vital phenomena do not appear, are just 
the different forms of energy which arrive to it from its en- 
vironment, and which it changes into chemical rE): For 
life the cell must have warmth fnd moisture. ‘Take away the: 
moisture or lower the temperature to the necessary point, and 
life becomes latent or disappears. In dead nature the samé takes 
place. We are all familiar with the acfmirabla, experiments of 
Prof. Pictet, bearing upon this point. He proved by them be- 
yond dispute that chemical energy disappeared and reappeared 
in accordance with the temperature to which certain substances 
were submitted, and that water is every whit as indispensable 
as a proper temperature for the maintenance of the phenomena 
of life. Certain it is that life is a chemical function, but the 
point is—Is not the chemical function a sort of life? Did not- 
the father of medicine show a wonderful insight in counting. 
water and fire among the four elements of which the univgrse 
is composed ? 

Now if we examine closer the special problems which fall 
within the scope of pharmaco-therapeutics, if we examine the 
results which follow the introduction of drugs—healing or 
poisonous—into the organism of man and animals, it must ap- 
pear that we can never learn how to solve the problems without 
looking for their explanation in these ‘‘ vital elements,” as I 
may term them. The manifestations of their agency in the 
behaviour ‘of living organism have so characteristic an imprint 
that even Claude Bernard himself did mot hesitate to place. 
chemical and purely physical action in the comparative 
background. I will give examples of my meaning. How 
are we to understand*the fact that the ingestion of in- 
finitesimal quantities of certain substances which pass through. 
the organism without causing in it the least change can provoke | 
such disordered chemical actions as to occasion death? How 
are we to gunderstand the fact that different parts of the 
orfanism seem to be able to distinguish these sub- 
stances the one from the other? We must admit special. 
elective functions proper to the life of the cells. @Low are we 
to understand the facts that nothing but.a change in the 
quantity of their dosage, the duration of their admmistration, 
and the method of their aplication suffices to make of certain 
toxic substances stimulants or paralysants? How are we to 
understand the fact that insoluhJe substances like arsegic, 
cannabis indica, and lead can defy that well-known axiom, 
Corpora non, agunt nist soluta, and manifest therapeutic and 
toxic action, We must admit the presence and agency of some 
unknown power within the living cell. How, again, are we to 
understand the therapeutic power exhibited by solutions of iodine 
and bromine which have apparently been diluted to the de- 
privation of aj] chemical action, unless we attribute to the living. 
cell the power of liberating the iodine and the bromine from such 
dilute solutions? Thanks to my compatriot and dear colleague 
at the University of Amsterdam, Prof. van t’Hoff, thanks to the 
admirable work of Arrhenius and of Ostwald, thanks to con- 
gresses of physicians and chemists, light seems to me @o be abou 
to be shed upon all these dark places in pharmaco-therapeutics, 
And it has not been Mahomet who has gone to the mourt: 


* - + k Cd 
T It must be remembered that all of this is qualified by Pré. Stokvis's 
original reservation, ‘‘ Once given that the crature aves.” 
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but the mountains which have come to hif. ẹ In other gvords 
‘the study of the chemical affinities of dead matter has revealed 
to $ the secrets of the living cell. . 


THE APPEARANCE OF “VITAL PHENOMENA” IN CERTAIN 


CHEMICAL SOLUTIONS. 


We have been accustomed tg regard the neytral solution of 
_ sugar or of some neutr line salt in water as an inert 
liquid apriadi Qf eculag power. We know to-day 
that such a solution mus} be held to possess the same kinetic 
power as if the substance dissolved were present in the 
gaseous state. Placed in contact With other solutions it will 
exercise pressure according to the laws that Avagrado and 
@Dalton have discovered for gas. It will exercise an osmotic 
pressure in digect proportion to its molecilar weights, But 
this is ndt all. We have to remember the electrolytic pheno- 
mena of such solutions by which their kinetic power may be 
rendered enormous, This conception of the molecular pro- 
perties of solutions is of the highest importance both in biology 
and pharmaco-therapeutics. It is not by accident that life is so 
closely leagued, as it were, to water. It ig not by accident 
that living organisms contain without exception more water 
than solid properties, that they contain much mort of 
it in proportion than any other terrestrial object of palpable 
and visible fomme@m@tion. It ig mot by accident that 
the youngest and most energetic organisms, those in 
which life js.the most intense, are distinguished by containing 
the most water, while the tis.ues in which life is ready to 
expire have the lea®. Life has been compared to a torch. 
From a chemigal point of view life is not only a torch— 
it may also be compared to a river. It is an ocean 
in which the molecules of the chemical substances there con- 
stantly dissolve, constantly develop chemical, electrical, ther- 
a and mechanical energy, an energy whose seat is the living 
cell. 

From all of this it follows as an absolute necessity that the 
chemical actions which constitute vital phenomena become 
stimulated, troubled, or altogether upset from the moment that 
we introduce into the system some new complicated substances 
in solution, whose molecular forces are now added to those of 
the cellular system. We are only embarrassed what example 
to choose when we seek in organic and inorganic chemistries 
proof of this point. I only wish to name one to you which 
seems to me conclusive. BY warming pure chlorate of potas- 
sium we obtain pure oxygen, but the presence of the smallest 
quantity of chloride of potassium is sufficient to change part of 
oxygen into ozone. In giving rise to this development of ozon@ 
the chloride of potassiun® remains itself completely unaltered ; 
but, what is more remarkable yet, this chloride of potassium 
itseéf has, like peroxide of manganese—which acts in an iden- 
tical manner—the property of destroying ozohe. 

We find, then, here, as M. Brunck, to whom belongs the 
honour of having discovered the reactions, has said, a most 
remarkable phenomenon. We see a chemical substance, 
without itself appearing to undergo the least appreciable 
molecular change, favours the formation of a new chemical 
body, which, on the other hand, it has the power to destroy 
the moment thaPit is formed, There is, in fact, in the 
domain of organic chemistry, with no question of fermenta- 
tion, a catalytic force, in considering which we have to make 
for dead nature a complete pendant of that which should we 
scarcely consider characteristic for therapeutic actions— 
the phanomena of excitemente and paralysis, manifested 
by the slightest possible quantities of one and the same sub- 
stance which itself remains unaltered! And speaking always 
with these phenomena before our eyes and looking on the 
cell asa colloid or membranous mass containing several sub- 
stances organic an@ inorganic at the same time dissolved in 
water, there is no longer any reason to be astonished that 
slight changes in the quantity of one substance or the other, 
or that the presence in one of a body that is absent in the 
other, suffice perfectly to change the chemical affinityeof the 
cells, as well as to differentiate them in such a manner that each 
of them seems to be endowed with an elective affinity peculiar 
to itself. As for the manifestation of therapeutic and toxic 
action by bodies considered to be insoluble,, of which Nageli in 
a posthumous work has made so profound a study, they are 
also gapable of the simplest interpretation. The insolubility of 
these bodies inot absolute, but only relative. If we throw, 
for example, metallic "copper into water, and wait for some 
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days, we shall find that a certain gropgftion of the eopper has 
dissolved, z.e. one part to seventy-seven million parts of w&ter, 
The copper dissolves in*this mann@ without the least inter- 
vention of any living organism. In the same way it is not the 
vital function of the hyman organism which makes arsenic, 
cannabis indica, and léad, display active properties when intro; 

uced in a metallic state under the skin. Iteés the mass of 
water which is the agent (for the human body may be regarded 
as a jug of water containing forty-five litres) and the tempera- 
ture. a 

The view thaf regards the solutions of salts as mediums in 
which the chemical molecules are perpelualgy striving to 
assert fheir individuality has contributed, on the other hand, 
inthe most efficacious manner to elucidate the action of 
some of the drugs that are most in use. J have particularly 
in my eye now the purgative and diuretic salts, the chlorates, 
iodides, and bromides, whose therapeutic effects are obfained 
upon doses that may be called massive when comparing @hem 
with the infinitesimal doses of which we have just spoken. 
Since my dear and honowed colleague of the University of 
Amsterdam, Prof. Hugo de Vries, discovered the law of 
iso-tonic solutions, and since the admirable work of Prof. 
Hofmeister of Prague “nd his pupils, the effects of purgative 
and diugetic salts have been recognised to depend uniquely 
upon their pure chemico-physical properties. On the other 
hand, we owe to the zeal and perseverance of Prof. Hof- 
meister of Prague again a series of vegy beautififl wsearches on 
the imbibition of salt solutions by tablets of pure agar-agar 
gelatine, which demonstrate to proof that all that we have 
hitherto considered the elective affinity of the living cell ca® be 
explained in the most natural manner in the world by its colloid 
condition and chemical constitution. Add to this that the quick- 
ness of ‘chemical action, according to the inleresting chemical 
researches of Vladinarsky, is in no way impaired by the colloid 
state of the medium in which the substances are placed, and you 
will easily arrive at a conception of the immense prégress that 
pharmaco-therapeutics has made by the agency of physical 
chemistry. Among the salts that I have named, the iodides 
and bromides are also to be found. Their therapeutic effects are, 
I need not say, altogether specific, What is more natural tfan 
the belief that we ought toattribute the results to thejodine and 
bromine themselves ; and we all know that some long lime ago, 
my colleague at the University of Bonn, Prof. Binz, has been 
able to demonstrate that it is the living cell which frees the 
iodine and bromine from solution. The fact is not, however, 
proved to universal satisfaction. © 

I should never finish my task if I tried to place before you 
all the points of the new view on the action of drugs, poisonous 
and otherwise, whose pharmaco-therapeutias are guaceable to 
the theories of modern chemistry. Let us glance only at the 
catalytic fermentative action which takes place everywhere in 
live protoplasm, and which without doubt plan a freponderat- 
ing 7őle in the therapeutic effects of drugs. These $an no 
longer be considered the appanage of the living cell. They also 
take place in dead matter. 
e 


CHEMISTRY IN RELATION TO MATERIA MEDICA. 


If I now stop theorising it is notdrom fear lest anyone in this 
Areopagus of science should say: To what practical good does 
allthistend? Evidently it is not to-day or to-morrow that the 
art of medicine will profit by chemistry, But all these new 
ideas have rendered necessary new methods of experimentation, 
and new methods of investigation; and a new track is now 
being traced by human genius, along which there is much to 
discover; and from the moment that the new physical methods 


shall have been applied to the study of drugs (all honour to 


M, Dreser, who has here taken the initiative in his investigation 
into diuresis) medical art will profit and will find in chemistry 
a sure and trusty guide in its effort? to serve humanity. 

In speaking of chemistry in its relation to materia medica I 
do not employ the words m&tefia medica in the sense in which 
Discorides used them® I employ thefn*in their strictest and 
primitive sense to mean, the collection of drugs and medicaments 
in use in our days—our /fhesar@us medicaminum.e¢ Mateka 
medica recruits from botany, zoologw, and above all from 
chemistry ; but its immense progress of lategs due to chemistry. 
The active principleewf almost all our drugs are now known to 
us, They have been isolated, prepared, and °elabdrated ; the 
chemical constitution of their active prificiples ig, no longer a 
secret, We know that sugar and glucosigles,and aromatic oifs 
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‘belong to gifefnical grotips, and are as well defined as the alka- 
loidederived from pyridine of chinoline. Every day the number 
df contumelious substancegs—substanoes which do not wish to 
reveal to us their secrets—-grows Jess. Chemistry has revealed 
to us the presence of more than twenty alkaloids in opium, and 
of more than six in quirfne; and it®wall soon be extremefy 
difficult to name the drug, of animal or %egetable origin, i@ 
whjch there have not been found one or several active prin- 
cipleg And, going from victory to victory, chemistry has also 
succeeded in producing a great number of alkaloids by the 
synthetic manner. These have not been the exceptional lucky 
strokes (coups de maitre exceptionels), NA cOnstitution and 
composition of other bodies that chemistry has not yetsrepro- 
duced for us is already familiar to the chemist who can trans- 
form morphia into codeia and vice versa, and worthless cupreifie 
into effective quinine. We may predict with every confidence 
that the manufacture by synthesis of all the known alkaloids 
is only a question of time for chemistry. ®But the triumphal 
march of chemistry does not stop here ; it has constructed for 
us new alkaloids endowed with therapeutic effects of great 
value. It has furnished us, zz/e alia, with apomorphine and 
apocolaine. 

It would be unequalled ingratitude to fail to recognise the 
imperishable services that chemistry has rendered to, materia 
medica in endowing it with the alkaloids and the pure dctive 
principles because there are a few black clouds on the horizon. 
That there gresuch I do not deny, but they are not wholly 
the fault of chemistry. T®the gunsmith responsible for the acci- 
dents that a new firearm may cause in the hands of a client who 
doesgnot know how to use the weapon properly? Surely not. 
Why did not the purchaser take the trouble to understand the 
structure of the gun? Why was he not more careful? Why 
did he pay no attention to warnings? Why did he behave like 
a happy child, with nothing more important to do than to 
display his new acquisition to all the world and to put it to the 
test with the innocence of youth? On the other hand, should 
not the gunsmith help to avoid such disasters by explaining 
matters to the purchaser? And if he is not himself sufficiently 
informed and does not thoroughly understand the mechanism of 
thee weapon,,should he have offered it for sale? Either 
party may be to blame. What I want to convey by my 
parable is this: by a very pardonable illusion, to which the 
many physicians and some chemists have given way, it has 
become generally believed that the active principles of drugs, 
when “chemistry canə furnish them for us in a crystallised 
state, are purely chemical bodies, and that identity of name 
guarantees identity of chemical composition. This illusion 
is rapidly being dispe#ed, but, alas! not without having done 
harm to physicians and their patients. As far as the chemical 
purity of cr§stalline products is concerned, it is to-day a 
secret of Polichinello that crystallised quinine contains cin- 
chonidine, «hat atropine contains hyoscyanine, and atropa- 
mine, gand that pilocarpine contains jaborandi. As much in 
organic as in inorganic chemistry we come across this 
phenomenon of mixed crystallisation. The crystallisation of 
substances is no guarantee of their chemical purity. Theses 
facts are sutfcient to condemn entirely the new therapeutic 
system that M. Burggraeve has wished to inaugurate under 
the name of “dosimetric medicine.” Dosimetric medicine is 
doubly on the wrong track—first, in assuming the chemical 
purity of active crystallised principle of which it exclusively 
makes use, and secondly, in enunciating the therapeutié heresy 
that the administration of a single active principle is worth 
much more than the administration of the drug from which 
the ective principle has been derived. I do not hesitate 
to describe this dosimetric profession of faith as a heresy. 
The drugs that are most used are admirably made com- 
positions in which different principles, working for or’agaést 
each other, are found tqgether. Their therapeutic effect 
on the ‘system is altogether different from the effect that 
would be obtained by adding gnd substracting the thera- 
peutic effects of each, éngredient. Regent pharmacentic re- 
searches have conclusively demonstrated this fact. I do 
Ry wisheto say too mugh against omestic medicine, I 
think it Mas been, on the whole, inoffensive. Alas! I cannot 
say as much of the unweasonable faith which leads persons to 
believe thgt similarfty of name and of active principle in crystal- 
line form, will produce chemical and ph&rmaceutical identity. 
Ingentem, regina, juaes renovare dolorem { Weall know the 
grievous reSults that may be caused by giving aconitine or 
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digitalin derived. fm different sources. Here again the pro-- 


gress of chemistry promises improvement, The animal organism 


-is most sensitive to stim@lus, and modern chemistry has so tny 


methods of stimulus at its disposal that the task will not be too 
arduous, It isa question which irterests all civilised countries, 
which is brought forward at all medical and pharmaceutical 
international congresses, and which is in most urgent need of a 
satisfactogy solufion. 


THE VAGARIES OFP MODE ARMACY,” 


The services rendered by chemistry to therapeutics is not 
an exhausted subject. . Certainly our predecessors already 
possessed a goodly medicinal treasury, but it seems very 
Insignificant when compared with what we now _ utilise. 
mistry has loadede Materia Medica and Phanfacology with 
wealth ; it is the mother of new remedies, and we are@roud of 
its aid; it has given us our anesthetics, antiseptics, hypnotics, 
and antipyretics. These groups of remedies enable us to give 
relief in many cases where our forefathers were quite help- 
less. To them chloroform, ether, carbolic acid, iodoform, 
creosote, chloral, the salicylates, antipyrin, were all alike 
unknown. But Mere, again, and more so than with respect to 
the alkaloids, there are shades in the picture. Chemists and 
chemical manufacturers add ‘more and more to our store of 
remedies day by day without stint or trig. without heeding 
the great despairing physici&n already overstocked with drugs. 
We are tempted to cry out for mercy. This is no exaggera- 
tion, for these new chemical products are all forced upon the 
same therapeutic market under fhe most attractive names, 
and all proclaimed aloud with the noise of the most perfect 
advertising machinery. This is now done to an extent that, 
in my opinion, is detrimental to the interests of therapeutics. 
I am not speaking of quack remedies, the ovietara of our 
day, of these secret specifics which the medical man views 
with wholesome horror, to which, and to whose use, the old 
adage, Zrompeurs, trompés, trompettes can be so well applied. 
I am speaking of genuine well-known products ; for, unfortu- 
nately, modern and industrial chemistry, in manufacturing 
and in placing at the disposal of doctors these drugs, does 
not at all object to their being purchased by the general 
public. Ifthis is not so, why do their proprietors select for 
their names the fascinating names that act as veritable 
flags to attract the public—for instance, anti-nervine, anti- 
phthisine, anti-rheumatic, anti-dysenterine, and, most ex- 
pressive of all, migrainine. I fully appreciate the difficulty of 
finding new names for these new products, and can under-, 
gtand that the manufacturer should shrink from giving them 
the names derived from their chemical composition, for 
these, generally speaking, could only be pronounced with 
linguistic gymnastics and intolerable strain upon our memery. 
I must, with great regret, not® that we have departed from 
the ancient method, which taught us to’ denominate new 
products according to their origin, and we have followed 
freely a course that I cannot blame too severely——that of 
seeking for euphonious, sonorous names, pompously proclaim- 
ing the therapeutic use and effect of the drugs designated by 
them, It is not sufficient nowadays to have a good remedy— 
say agathine ;—we must be assured of its @uperlative excel- 
lence, hence aristol. Do you want to prescribe for a patient 


who is “fout of sorts,” you have euphorine ; for a lack of 


appetite, you have orxine. You desire to procure sleep for 
him: you have hypnal, hypnon, somnal, or somniferine. 
You wish to lower a febrile temperature: do not, let the 
emergency trouble you, for you have antipyrine, antifebrine, 
antithermine, thermomine, thermofugine, pyrodine, and 
thermodime. You want to assuage pain? Æ% diez, you have 
awaiting your orders analgesine, analgeine, exalgine, exo- 
dyne, and neurodyne. Or you desire te stimulate urinary 
secretions, you have diuretine, pheduretine, and uropheime. 
To check the formation of pus there is a remedy 
termed *pyoktonine; and to combat spasms antispasmine, 
I do pot wish to exhaust your patience, and I will spare you 
the enumeration of the antiseptics, the disinfectants, the 
microbidines e ¢z¢ti quanto. Ten years exactly have elapsed 
since my honoured colleague, Prof. Rossbach of Jena, 
published an article full of wit and sound sense in ridicule 
and blame of these ten@encies of modern therapeutics, and in 
those days we had not the long lists of antiseptic and anti- 
pyretic remedies. Nor was it then imagined th&t the esSential 
extracts of the organs of animals, o which the late Prof. 
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Brown-Séquard and M. C. Paul wgre the edtlest to explain the 
therapeutic value, would find a place gn materiagmedica, nor 
cultfres of microbese It was not foreseen that we should have 
to chronicle in 1894 the sale not only of sequardine, but also of 
veritable bacterial products such as tuberculine, tuberculecidine, 
antituberculine, antitoxine, «.7.A. How shall we check the 
fury of this flood? There seems no reason why it should ever 
come to an end. . . 


TRANSPARENT CONDUCTING SCREENS FOR 
ELECTRIC AND OTHER APPARATUS 


e : , 
[T is well kyown ,that electrostatic instruments require to be 
screened from outside electric disturbance, in order that 
their indications may be correct ; but it is not so generally 
recognised that instruments intended to measure small forces, 
such as certain types of electro-magnetic voltmeters, delicate 
vacuum gauges, &c. are liable to give wrong readings from an 
electric attraction being exerted on the pointer, such as is 
produced by the glass cover when it is touche@ or cleaned. 

There is on the table here a well-known type of gr&vity 
electro-magnetic voltmeter, which may be found on the switch- 
boards of many Eggish and continental electric light stations. 
At the present moment its terminals‘kre not connected with the 
electric light mains of the building, so that it should indicate 
zero pressure, Let me, however, but stroke the right-hand side 
of the glass cover wit my finger, and the pointer, as you see, 

«at once turns tqeighty volts or more. Conversely, let the 
«terminals of the voltmeter be connected with the electric light 
amains ; the pointer should point to about 100 volts, for that, as 
you know, is the pressure supplied by the Westminster Com- 
many. The voltmeter appears to be indicating correctly, but, 
on stroking the left-hand side of the glass cover, the pressure, 
«as read by the instrument, appears to suddenly fall to some 
“forty volts. And a similiar effect is produced if a piece of 
wash-leatger or dry waste be used in place of the finger. 

If, then, it is possible to cause this instrument to indicate at 
will sixty or eighty volts too high or too low, how impossible 
nust it be to feel sure that the glass cover—which is, of course, 
naintained in a dry condition in a hot engine room-—has not 
en electrified by some accidental touch of the coat sleeve 
tufficiently to cause an error ef three or four per cent. in the 
‘eading of this voltmeter ! 

We findthat it is not merely with this particular type of 
‘oltmeter that an error can be produced by stroking or rubbing 

«he glass cover, for other ekectro-magnetic insjruments that we 
«ave tried can also have their pointers deflected lin the same 
mvay,gout not to the same extent. 

Nor, of course, is this source df error in ary way connected 

mvith a voltmeter being an instrument constructed to measure an 
dectrical magnitude, for it would equally exist if the glass were 

Mean and dry and the controlling force remained of the same 
agnitude, no matter what was the quantity the instrumeng was 
onstructed to measure. For example, on the table there is a 
acuum gauge the wheel-sector-pinion of which has been re- 
laced with an Ay®ton-Perry magnifying spring. This gauge 
4, no doubt, very sensitive, for you observe that the pointer 
oves even when I produce an extremely slight diminution of 
sressure by rotating the short length of f{ndia-rubber tube as 
lowly as I can ; th: change of pressure on pinching the tube, or 
ven on dgopping it, is indicated by,the pointer. On the other 
and, the pointer is of glass, and therefore is not suitable for 
eing acted on by an electrostatic force; still, a stroke on the 
lass cover, aS you see, causes the pointer to deflect through 
sveral degrees, 

It has been known for a long time that it is possible to screen 

a instrument from such outside electrostatic disturbances by 
surrounding it with a metallic cage' composed of wiregor of 
«tips of tinfoil, Such a method of screening, however, has the 

‘eat disadvantage that it renders it difficult to observe the 

‘act position of the pointer from a distance, for the wires or 
«tips of tinfoil cover up the pointer more or less. We there- 
ace thought of placing the pointer underneath the metallic 

al of our electrostatic voltmeters, and of only allowing the 

3 to project through a slot in the dial pMte. But this method 

€ abandoned on trying it eighteen months ago, for to make the 


“t A paper by W. E. Ayrign, F.R.S., and T. Mather, read at the 
stitution of Electrical Engineers on April r2. 
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screening good the visible part of he pBinter must Be reduced 


to a spot, and the exact ppsition of this spot we found less eas? p 


to read at a distance of several feet than that of a long black 
line, which is the appearance of a pointer When it is visible 
aleng its whole lengty. e This methgd of screening has, how- 
eyer, we understand, been recently adopted by a firm of 
instrument makers, i A 
‘We next considered whether it was not possible to make a 
perfectly transparent conducting screen, so that, while the elec- 
trostatic screening of the pointer should be practically perfect, 
the pointer and diag should be as easily seen as if the screen 
were ngt present. Our first idea was to make tie glass cover 
double, and to insert between the two sheets of glass a layer of 
claar conducting liquid. Fearing, however, trouble from leak- 
age of the liquid, or from the liquid becoming gradually turbid 
and giving the dial a dirty appearance, we turned our attention 
to depositing films əf solid matter on the inside of the glass 
cover, or shade, of sufficient thinness to be practically trans- 
parent, but with the solid particles near enough together to be 
conducting. We tried smoke; silver deposited in layers of 
various thicknesses, mercury vaporised and deposited, sal- 
ammoniac vaporised and deposited, &c., but we were quite 
unable to obtain in this way both transparency and electric 
conducti®h. i 
After a conversation with Prof. Boys, when discussing the 
problem that we were then engaged in solving, we commenced 
experimenting on varnishes, with thæ [view of arriving at a 
varnish which should be as hard and as transparent as clear 
shellac, but which, instead of being an insulator like shelac, 
should be a sufficiently good conductor to allow of the instan- 
taneous production of an induced electric charge to balance the 
electrostatic action of any outside body. Glass plates were 
coated with gum, with coaguline, with the gelatinous electrolyte 


used in accumulators (composed of sodium silicate and dilute ¢ 


sulphuric acid), with isinglass dissolved in acetic acid, with 
gelatine dissolved in acetic acid, with tsinglass dissolved in a 
mixture of acetic and sulphuric acids, and with gelatine 
dissolved in the same mixture. After much experimenting, we 
arrived at the following two methods of coating a glass cover, 
or shade, which gives perfectly satisfactory results :-— 

No. 1.-—Dissolve 4 ounce of transparent gelatine if r ounce 
of glacial acetic acid by heating them fogether in a water bath 
at 100° C. To this solution add half the volume of dilute 
sulphuric acid which has been prepared ky mixing 1 part of 
strong acid with 8 of distilled water by volume, and apply the 
mixture while still warm to the glass shade, which should *be 
previously polished and be warm. Wohenghis film has become 
very nearly hard, apply over it a coating of Griffith’s anti- 
sulphuric enamel. ‘ ° 

Method No. 2.—-Thin the gelatine solution, prepared in the 
manner previously described, by the addition of acetis acid (say 
2 volumes of acid to 1 of the solution), and, after polishing the 
glass, float this thinned solution over the glass cold. Drive off 
the excess of acetic acid by warming, allow the glass to cool, and 
repeat the floating process, say, twice. Thin the anti-sulphuric 
enamel by the addition of ether, and float it over the gelatine 
layer applied as just described. Expel the ether by heating, and 
apply a second layer of this thinned #hti-sulphuric enamel. 

With experience, such as Messrs. Elliott and Messrs. Paul 
have at length acquired after much practice, a layer can be 
applied, ther according to method No, 1 or No. 2, so that, 
when finished, it is quite hard to the touch, and so transparent 
that it is only by looking at the glass plate obliquely that the, 
presence of the varnish can be detected. Itis also so conducging 
that when a P.D. of several thousand volts, alternating with a 
frequency of 200, is set up between the needle and inductors of 
one gf our electrostatic voltmeters, the pointer, which is metal- 
lically part of the needle, is not visibly attracted by a metallic rod 


held just outside the glass close to the pointer, this metallic rod _ 


being electrically connected with the stationary inductors. 
‘Without experience, however, it is somewhat difficult to 

apply the coating so thét it is not either cloudy, or a com- 

paratively poor electrostatéc screen, or both. e 


* š + o 
Thissecond electro-magnetic voltmeter—-which, liketheformer, 


has been kindly lent us by Mr. Barley, “pf the Knightsbridge 
electric light central station—looks exactly like #he other gne, and, 


indeed, behaved exactl9 like the other one when we received it. e 


It has, however, had a layer of our transparenf varnish applied on 


the inner side of the għss subsequently, and you wilt find that ə 


you may rub the glass as much as you like, oeevean hold a rubbed 


+ 
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stick of ebenite near it,ewitlbout producing any effect on the 
painter. l i 

Again, these two clear $lass shades, belonging to gold-leaf 
electroscopes, are @ne of them coated with our varnish, and the 
other not. Which is the uncoated onesis,at once apparent fram 
the alteration produced in the deflection of she gold leaves whep 
I approach a stiek of rubbed ebonite near the lower part of the 
glaSs shade of the uncoated one, for no such change in the 
defle@ion is produced, as you see, when the ebonite rod is 
brought near the glass shade, which is protected by a layer of 
this varnish applied on the inside. ee 
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THE CURRENTS IN THE GREAT LAKES OF 
NORTH AMERICA. 


A PAPER, entitled ‘*The Currents ofethe Great Lakes,” 


prepared by Prof. Mark W. Harrington, from data collected _ 


by means of bottle-papers during the navigation seasons of 1892 
and 1893, has just been published by the U.S. Department of 
Agriculture as a Weather Bureau Bulletin, We reprint some 
of the more interesting parts of the paper, and reproduce a map 
showing the results of the inquiry. ` 

Early in 1892 the Weather Bureau published a wrec® chart of 
the Great Lakes, prepared in the winter of 1891-92. The wrecks 
noted on this chart were only those due to meteorological agents, 
and astrikin® feature of he chart was the clustering of wrecks 
in certain parts of the surface of the lakes. This suggested that 
unknown currents might play a considerable part in wreckage, 
and steps were at once taken to get some idea of what these 
currents are. 

The method pursued was’ that of bottle-papers, which have 
frequently been used to study ocean currents, but had not been 
employed in the lakes, and is as follows :—A bottle, containing 
a paper on which is written the time and place of floating, is 
thrown overboard at some definite point, left to float freely, and 
when picked up the enclosed paper is marked with the time and 
place of finding. In this way two points in the line of current 
are obtained, and by considering a very large number of these, 
satisfactory c8nclusions can be drawn as to the’ currents which 
convey the bottles. 

A large number of botttes were specially made for this pur- 
pose, with the name of the Bureau blown into the glass. They 
were @f an unusual colour, but the contents could be easily seen 
by anybody who picked them up. The weight of a bottle was 
aboast 420 grams; total external displacement, 460 cubic centi- 
metres; volume displaced when floating, 430 c.c.; volume 
exposed above water, 30 ¢.c, 

From thegpositiodn of flotation it appears that enough of the 
bottle was above the surface of the water to give the wind some 
power in dijfting it. This would probably make little difference 
with phe direction of the drift, for the wind that drifted the 
bottles would drift the surface water in the same direction. It 
may have made some difference in the speed with which the 
bottles travelled, making them move, perhaps, faster than th 
water, but this effect would be slight. Within each bottle a 
franked envelope was placed, addressed to the chief of the 
Weather Bureau, at Washiagton. Before a bottle was thrown 
overboard a blank form in the envelope had to be filled up,, 
giving the name of the vessel and its captain, the date of float- 
ing, and the place where floated. Another space was left tor 
the finder to insert similar data. 

The bottles actually picked up were, for the most part, on 
Shorg, very few of them having been found in the water. It is 
impossible to say what proportion of the bottles was recovered, 
but it was not great. Though probably more than five per cent., 
it did not exceed ten per cent. The figures cannot be giyen 
exactly, because it is not known how many of the bottles are 
still in the hands of master$ of vessels, A considerable portion 
‘of the papers recovered was found on the Canadian shore, and, 
curiously, a large number of th&m®came from shores which are 
for the most part unifhabited. ° 

e The investigation covers the year 1892 and 1893, but it 
Musi beeremembered that he observations could be taken only 
during the season of favigation. This practically limits the 
conclusions to thas summer months, as when the bottles are 
dloated ifthe spring they will probably be found in the autumn, 
and thosé that are floated in the autumn will be lodged in ice, 

20d their reutes be variously changed, so*that trustworthy con- 

clusions cannot le dyawn from them. In general, the finds of 
® . 
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the lagter sort—tieat is to say@the finds of bottles floated in the 
autumn and@icked up ig the spring—have been left out of gon- 
sideration. The currents shown in the acéompanying map are 


herefore those of the season of navigation, and practically the 
current#of summer, 


CLASSIFICATION OF THE CURRENTS, 


The cufrents in the Great Lak 
four following heads:— 9 © ad 

(1) The Body Currents.—These lakes all have an outflow, and 
there must be a general motion of the water towards the outlet. 
This is visible upon the map of each lake, and the currents 
which result from it must be continuous throughout the year, 
and must affect most of the water. $ 

(2) A Surface Current due to the Prevailing Ao oon 
the winds have great effect on the currents in large bodies of 
water is widely recognised, and the more constant they are the 
more marked is the effect. The westerly winds, in case of lakes 
lying nearly east and west, cause a surface current from the 
west which is in the same direction as the body current. In 
the case of the lakes which lie across the direction of the wind, 
the surface drift is from the west across the lake. The details 
of the direction, however, depends on where the outlet is, on 
the form of the lake, and on the position of the inlet. 

(3) The Return Currengs.—lt will be "ema {rom the illus- 
tration that, in the case of three of the lakes, the main currents 
hug cne shore. In the case of Lake Superior, iè is on the 
southern shore; in the case of pake Michigan, it is on the 
eastern shore ; and in that of Lake Hurof, it is on the western 
shore, Lakes Erie and Ontario do not show @his phenomenon 
so plainly. This feature can be explained by the two sorts of 
currents already mentioned, combined with the lay ofthe lakes 
as to the prevailing direction of the wind and the position of 
the outlet. In any case, however, the drive of the water from 
one end of the lake to the other necessitates more or less a 
return current, providing the outlet is not sufficiently large to 
allow this water to pass through. In the Great Lakes, the out- 
lets are comparatively small, hence in all these cases there are 
return currents. f 

(4) Surf Motion.—Owing to this motion, the bottles have 
been found to show a decided tendency shoreward whenever 
they came within its vicinity, and especially so when the water 
was shallow. 


be grouped under the » 


o 
VELOCITIES OF THE CURRENTS, 
The directions of currents can be ascertained with much more 


It 
has therefore beem very difficult to? arrive at any satisfactory 
conclusions concerning the speed of the currents in the Great 
Lakes. Ina general way, thespeed appears to vary from®four 
to twelve miles £ day. In a few special cases, very much 
higher velocities have been found, but these are probably due 
to surf motion rather than the motion of the surface water as a» 
whole. It is not at all improbable that the general surface 
motion of the lakes has a higher velocity than from four to» 
twelve miles a day, but the only conclusion which it seems safe 
to draw from the data is that the velocities are at least as higbw 
as the figures mentioned. MAS 


t 


LAKE SUPERIOR, 


e 

In this lake thirty- five bottles were recovered in 1892, and the 
same number in 1893. From the courses of the bottles i 
appears that there is a gen@ral surface current alongthe south 
shore of the lake, from the Apostle Islands eastward, and thar 
to the east of Keweenaw Point this eastern current has ven 
great breadth. Still further eastward, toward the eastern ens» 
of the Lake, it spreads out in a fan-shaped way, and a branch 
of it seems to pass to the northward and westward, reaching th» 
extreme northern coast of the Jake. A branch of this curren 
also tums southerly round Keweenaw Point, and at the botton» 
of the bay, on the south coast of the lake, an eastern current i 
takerf up, which joins the main current to the eastward o 
Marquette, Michigan. The minimum velocity of the mai» 
eastward current of the lake appears to be from four to sit 
miles a day. 


AKE MICHIGAN, 


In this lake 163 bottles were recovered in 1892, an 
thirty-five in 1893. The currents indicated” by the floatin 
of the bottles are of unusual int&est, There is first 


a 
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strong and well-marked current up the e&sigri coast, passing | developed at no great distance fiom the south coast and much ° 


between the Maniton Islands and the Michigan mainland, and 
ending in the reefs apd rocks to the nort#f of Little Traverse Bay. 
There is a current down the west coast, but at some distance off- 
shore. In the space-between its margin and the shore there are 
varying currents, sometimes to the northward and sometimes to 
the southward—on the whole rather from the south than from the 
north. There is a great but gentler whirl abot Beayer Island 
in a dizection contrary ands of a watch. The velocities 
found™in these current$¥are greater than those found in Lake 
Superior, and this is especially true of the northern end of the 
current, which passes up along theeeast coast. In the case of 
the bottles which crossed Lake Michigan, the velocities obtained 
ein the best cases varied from four to four and a half miles a day. 
Taking only the bottles which passed between Maniton Islands 
and the mainland, the velocities obtained varied trom six and a 
half to ten a day. 

















farther from the north coast, which is cut by two long foints cs 
extending out to about dhe-third of s width. e 


a 
LAKE ONTARIO. 


e 
In Lake Ontario ech bottles w&re recovered, of which 55 ° 
‘belonged to the season of 1892, and one to that of 1893. The, 
directions taken by the bottles'‘in the lake are somewhat singilar 
to those in Lake Erie, but quite distinct from those of thaupper œ 
lakes. There is a general current extending diagonally across 
the lake from opposite the mouth of Niagara River to the out- 
let near Kingse The bottles exhibited a ong tendency 
to se@k the east coast, passing down into the bay on which 
Sacketts Harbour, N.Y., is situated. There are evidences of 
a® whirl in the western end of the lake, west of the meridian of 
Toronto. 

The general conclusions of the paper relate only to the 
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LAKE HURON. à greater currents of the lakes, These currents must be sub- 
In this lake 186 bottles were recovered, 142 for the season of stantiafly as indicated by the five or six hundred bottle-papers 
1892, ang forty-four for 1893. From the courses of the bottles, which have been recovered. There will, however, be some 
Kt ig concluded that the arrangements of currents is very much | modifications due to season and direction of wind, but these 
Mike tkat of Lake Michigan. In this case, however, it seems modifications will be superficial, while the regular currents of 
ghat the main current is along the west coast, whilesin Lake the Great’ Lakes, which are described above, must be fairly 
Michigan it is along the east coast. It is found that in Lake | Persistent. Many of the seals goin aby 2 site in the 
Turon there is astrang current passing down the west coast and | bays and at the extreme angles of the lakes, and these remain n 
some little distance out, the whole length of the lake, turning for further investigation, . -a 
on itself near the point of the lake, and passing up a east , . e 
toast, possibly turning again along the north shore and rejoin- 
ng the other current in the vicinity of Bois Blanc Island. A SCL EN TPFIC SERIALS. . . 
anch of this return extends into Georgian Bay. L Anthropologie, tome v. No. 1, January-February. —M, 
Emile Cartailhac contMbutes certain new facts wilt, regard $0 o 
© LAKE ERIE. the prehistoric history of the Pyreneeg; in the present number on 
The “number of bottles recovered in Lake Erie was 96, of | he describes some quartzites of the St? Acheul type that have 
which 66 belonged to the season of 1892 and 30 to 1893. The | been recently found jn the cave of Herm (Ariège). The examin- í 
general course of these bottles was eastward along the axis of | ation of the animal remains was confided to M.eMarce!lin Boulè - 
he lake, with @tendency from point to: point toward the coast. | who communicates Short note on the remains of the Glutton 
Whe indications are that®the nfain current along the axis is best | (Gz/o luscus) andthe Cave Lion (Felis spelaa) whieh were found : 
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there in asgociation with, the worked flints. The mandible of 
Eeli® spelea tound in the cave of Herm presents characters inter- 
mediate between the lioneand the tifer, and M. Boule would 
prefer to look ugpn this great cave cat as merely a polymor- 
phous race of the modern lion; he suggests that it should be 


called Felis leo, race speldh.—M. Salonfon, Reinach treats of 


e sculpture in Ewope prior to Greco-Roman influence ; and MS 


G. Capus describes the ethnical migrations in Central Asia from 
a geographical point of view. From the Himalaya, southwards, to 
the Altai, northwards, the great mountain ranges of Central 
Asia form a series of practically parallel ridges running from 
east to west; gut fromthe 35th to the 45th arallels of latitude 
there is also 4 mountainous barrier extending from nérth to 
south, and separating the western plains from the valleys and 
plateaus of the east. This barrier has played an important part 
in determining the course of the migration of nations and the 
distribution of the two great Asiatic races. It ts formed more 
partiomlarly by the Pamir plateau, extending’ from the valley of 
the upper Indus as far as the Thian-Shan, to the north of the 
Trans-Alai range. The whole of the surrounding region 
is thus divided into three great sections—the Indo-Afghan, 
the Turanian (including Kashgar), and the Tibetan, 
and each of these three districts is clfaracterised by certain 
physical features which distinguish it from the œ others. 
The Turanian slopes, with their grassy steppes and their arid 
deserts, possess a climate, a fauna, and a flora of great uni- 
formity ; theaabsence of great forests, the predominance of pas- 
turage over arable land, the rarity of summer rains, and the 
great variations of temperature, clearly distinguish this section 
irom@the other two. On the high Tibetan plateaus which 
extend. from the Kuen-lun to the Himalayas, the climatic con- 
ditions caused by the great altitude are, in general, so unfavour- 
able to human life that they serve by themselves sufficiently to 
characterise this region. ‘The plateaus and valleys of Afghani- 


estan and the northern plains of India enjoy, on the other hand, 


a soil Jess anequal in richness, a climate less extreme, and a 
vegetation more abundant, thanks to the moisture that they 
receive from the south-west monsoons. The cultivation of the 
soil is more extensive, and is, at the same time, carried on with 
gre&ter energy, so that arable land is less localised, and is in 
greater proportion to pasturage. But the aptitude of the soil 
to support nomadic cattle-kreeders or sedentary agriculturists is 
an efficient factor in determining the routes chosen by the one 
and the other in their movements of migration or exodus ; and 
so we find that the sedentary Aryan who ‘has trusted to agricul- 
tural pursuits from time immemorial has moved from the west to 
the south-east and the east ; while the Turco-Mongo], who has 
devoted himself to thë raising of cattle and nomadism, has 
chosen the Turanian route from the east to the north-west and 
west.-—-M. RY Verneau describes a new human cranium from a 
lacustrine city. ` This is one of two crania found at Concise, by 
Dr. Gilbert, with some 1700 objects of bronze and stone, and 
is confidently attributed to the bronze age; it is almost perfect 
with the exception of the lower jaw, and is remarkable for its 
extreme brachycephaly (91°46). 


THE number of the Nuovo Gtornale Botanico Ltaliano for” 


April, and Nos. 2-4 of the Azellettino of the Italian Botanical 
Society, are almost entirely eccupied with papers of special in- 
terest to Italian botanists, with whom the study of the galls pro- 


duced on plants by insects occupies a large share of attention. 
, + 


: A SOCIETIES AND ACADEMIES. 
LONDON. , 


Royal Microscopical Society, March 21.—A. D. 
Michael, President; in the chair.—Mr. C. L. Curties exhibit@d 
and described a new form of photo-micrographic camera and 
drawing apparatus, designed by Prof. Edinger, and constructed 
by Herr E. Leitz.—Dr. W. #H.e Dallinger exhibited and 
described a new modelerfiicroscope by Messrs. Swift.—Messrs. 
Watson and Sons exhibited a new super-stage plate fitted with 
tveo steel “brings ; they alsoeshowed a Ramsden screw micro- 
meter-and an Abbe camera lucida, both made in aluminium. 
—Mr. R. T. Lewis poa a scale insect from Natal, which 
he believe% to be /rioza pellucida.—Mr., |. G. Grenfell ex- 
hibited andedesciibed specimens of Dicyemida, parasites found 
on the renal, organs èf cephalopods.—Thg President read a 
p&per entitled “N otes 0n the Uropodinz,”’ a sub-family of the 
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Gamagide, one qf @he higher families of Acari. The classifi- 
cation was ‘gst considered, that' by former authors was reviewed, 
and a new classification®proposed suitable go the. present gate 
of knowledge on the subject. Two new genera were estab- 
lished : one, Glypheopsis, for species with the body of irregular 
form sculptured on the dorsal surface, and with excavations for. 
the legs on the ventral surface, which the author claimed as 
forming a natu&al group; theXgther, Zyachetes, to replace 
Celeno, which name has failed by Me ration of the law of 
priorities and for other "reasons. THree new species were 
described, two from Cornwall and one from the Tyrol. One of 
the former, Glyphopsis Bostocki, is the largest and handsomest 
of known Uropodinee ; the Tyrolese species, Uropoda hamulifera, 


is also a remarkable creature. A list of the British species,» 


which has not beet attempted before, was jhen given, and the 
synonomy,. which has fallen into great confusion, el@cidated. 
The author then treated of the anatomy of Glyphopsts formi- 
cariz, a curious species found some, years since by Sir John 
Lubbock in the nests of the ant Sasius flavus, and lately found 
by Mr. Michael in considerable numbers in Cornwall, in similar 
nests, This anatomy varies a good deal from that of other 
Uropodine previ@usly investigated. The alimentary canal is 
moreeof the type of other Gamaside than of the Uropodine, 
the ventriculus being small and its ceca long. The male genital 
organs also present special features ; but thg most remarkable 
novelties consist in a numbé@r of branched ‘‘ racemose glands ” 
of various sizes underlying the dorsal cuticle in fixed situations, 
and probably functioning as dermal glands; the coxal gland, 
which is attached to the second leg* on eaeh side, is also notice- 
able specially for the extremely large size andgfleshy nature of 
its duct. It is probably the most striking coxal gland yet found 
in the Acarina. 


Victoria Institute, March r9.—Sir G., G. Stokes, Bart., 
F.R.S., President, in the chair.—On a possible. cause for the 
origin of the tradition of the flood, by Dr. Prestwich, F.R.S. The 
paper described at considerable length the various phenomena 
which came under the author’s observation during long years of 
geological research throughout Europe and the coasts of the 
Mediterranean. He concluded by giving the reasons why he 
considered that these were ‘‘only explicable upon the hypo- 
thesis of a widespread and short submergence of continental 
dimensions, followed by early re-elevation, and this hypothesis 
satisfied all the important conditigns of the problem.” The 
age of man was held to be divided into Palzolithic and Neo- 
lithic, and he considered rightly so, He concluded by saying 
that thus there seemed cause for the origin of that widespread 
fradition of a food. The paper was followed by reference to a 
communication from Sir W. Dawson, F.R.S., who welcomed 
the paper as confirming his conclusion, come to on geological 
and paleontological grounds, as to a physical break in the 
anthropic age. The evidence for this was afforded by the cave 
remains and from a vast quantity of other sources, The dis- 
cussion which ensued was joined in by a considerable number, 
including Dr. Woodward, E.R.S., Prof. T. R. Jones, F.R.S., 
T. M&K. Hughes, F.R.S., E. Hull, F.R.S., and Sir H. 
Howorth, F.R.S. 


Zoological Society, April 3.—Sir W. H.®lower, K.C.B., 
F.R.S., President, in the chair.—The Secretary read a report 
on the additions that had been made to the Society’s menagerie 
during the month of March 1894.—Dr. Giinther exhibited and 
made remarks on some specimens of the American Lepidosiren 
(Lepidosiren paradoxa) from tae Upper Rio Paraguay, collected 


by Dr. Bohls.——-Captain H. G. C. Swayne, R.E., gave a de-, 


scription of the physical features of Somaliland, and an account 
of the expeditions he had made into the interior of that country 
during the past nine years, pointing out the localities in which 
the larger mammals were usually met witlf. The paper was 
illustrated by the exhibition of a large series of well-mounted 
heads of ghe various species of antelopes and other animals of 
Somaliland.—Mr. O. Thomas read a paper on the dwarf an- 
telopese of the genus Madoqua, in which three species from 
Somaliland were described as new, and named AZ, swaynet, M, 
phillipsi, and M. guenthert. A revised classification of the six 
known species of this genus of antelopes was add@d.—Mr. R. T. 
Coryndon gave an account of his pursuit of the white or Bur- 
chell’s rhinoceros (RAčnoceros simus) in Mashonaland, and of 
the way he had obtained the specimens which would shortJy be 
placed in the British Museum, the Tring Museum, and the 


Cambridge University Museum (see p. §84).—A communication 
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was read from Miss E, M. Sharpe @ntaining atlist of the Wutter- | right line much less inclined and dppedring to pass through the © 


flieg collected by Captain J. W. Pringle, R.E., While on the 
march through Briti8h East Africa from Teita to Uganda. Anew 
Papilio was proposed to be called P. pringlei, and a new genus 
and species of Satyridæ was named Raphiceropsis Pringlei. 
Altogether examples of 134 species were obtained. 


_ Linnean Society, April Mr. F. Crisp, Vice-President, 

' in the  chair.—Sir Jos% Hooker, K C.S.I., exhibited a 
portrdff, in oils, of Sir Samuel Benthath, Kt., a colonel in the ser- 
vice of the Empress of Russia, painted at St, Petersburg in 1784. 
He was father of George Bentham, the distinguished botanist, 
and former president of this society, 1861-74 (Proc. Linn. Soc., 
9285, pp. 90-104).—Dr. B. Shillitoe, exhibited some specimens 
of a primrose having abnormal leaf-like bracts immediately 
below the true%calyx, and found growing with ordinary flowers 
of the same species.—-An exhibition of some Trap-door spiders 
and nests, by Mr. F. Enoch, was deferred toa subsequent meet- 
ing.—Mr. R. H. Burne read a paper on the aortic-arch system 
of Saccobranchus, in which he elucidated the method by which 
respiration is effected in certain fishes which in tropical countries, 
but more especially in India, have acquired t&e power of living 
for a longer or shorter time out of water. Referring epar- 
ticularly to a paper by the late Surgeon-Major Francis Day, on 
amphibious and migratory fishes of Asia (Fourn. Linn. Soc. 
Zool, vol. xiii p. 198), he detaile the results of some recent 
investigations he had made, and were characterised by Prof. 
Humes as original and valuable.—The Secretary read a 
paper by Mr. H. N. ftidley,*on the Orchidee and A postasiacee 
of the Malay Peninsula from the Kedah State (long. 99°30 to 
104°30 lat. 7 N.J to Singapore, including the islands adjacent 
to the west coast, and those on the east coast of Johore, with 
the addition of a few from Southern Siam on the borders of the 
Malay Peninsula, the entire area comprising about 50,00u square 
miles. Mr. C. B. Clarke, who criticised the paper, commented 
upon the important additions made to the existing knowledge of 
the Orchidee of this region, of which so large a portion was even 
yet botagically unknown. 


PARIS. 


Academy of Sciences, April 9.—M. Leewy in the chair,— 
On the unoccupied spaces jin the zone of small planets, by M. 
O. Callandreau. An investigation into the character of the 
stability of motion of small planetary bodies as affected by the 
commensurability of their periods of revolution with the period 
of revolution of Jupiter. ‘The regions of instability correspond 
with the regions unoccupied by asteroids. —On the spectrum of 
oxygen at high temperatures, by M. J. Jansen. A description 
of the method employed for studying the shectrum of oxygen 
under pressure, the source of heat being a platinum spiral elec- 
tricflly heated. Results are toe published gn a further paper. 
—On differential equations containing an arbitrary parameter, 
by M. Emile ‘Picard.—-On some copper objects belonging to 
ancient Egypt, by M. Berthelot.—On the slow alteration of 


«copper objects when buried in earth and in museums, by M. ° 


Berthelot.—-On a new octopus of Lower California inhđbiting 
whe shells of bivalve Mollusca, by MM. Ed. Perrier and A. 
T. de AOAO TE the signification of hermaphrodism in 
srelation to the’ differentiation of plants, by M. Ad. Chatin.— 
«Note by M. Edmond Perrier accompanying the presentation 
«of a work on the ‘‘ Histoire des Etoilesede mer.”—Keport of 
«he section of geography and navigation on the disasters of the 
Weeland fishery, by M. Guyou.—New parabolic elements of the 
comet D8nning, by M. L. Schulhoff—Observations of the comet 
MOenning (March 26, 1894) made at Algiers Observatory, by MM. 
Trépied and Renaux.—Observations on the comet Denning 
March 26, 1894) made at Toulouse Observatory, by 
mM. E. Cosserat and F. Rossard.—Observations of the planet 
AX and of the comet Denning (March 26, 1894) made at 
M.yons Observatory, by M. G, Le Cadet.—Occultation of Spica 
Virginis, observed at Lyons Observatory, by MM. °G. Le 
zadet and J, Guillaume.—On the rapport conique et la refation 
‘onique, by M. Mozat.—-On reflection of electrical waves at the 
nd of a conducting thread terminating in a plate, by MM. Ed. 
jarasin and Kr, Birkeland.—Magnetic properties of iron at 
various temperatures, by M, P. Curie. The deduction is drawn, 
«com data given, that at high temperatures iron commences to 
se magnetised with an enormous initial coefficient, but this 
moste immediæely suddenly changes in the direction of the 
urve I = f (H), the fiel and the intensity of magnetisation 
„eing yet very feeble; the curve afterwards presents itself as a 
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origin.—On the fusibili of mixturgs of salts, by M. H. Le 
Chatelier. The mixtures (a) potassium and ace carbonates ° 
and (6) sodium borate and sodium pyrophoSphate have been 
st€died in all proportien$. The fustbility curves indicate, for e 
@)a very definite @ombination in equivalent proportions ; fot 
(4) a combination not so distinctly marked.—Qn the combina- 
tions of molybdenum dioxide and disulphide with alkaline 
cyanides, by M. E. Péchard.—On the use of polishing in,the 
study of the structure of metals, by M. Osmond.—Action of 
halogens on h@m@pyrocatechol, by M. H. Cousin. Chlorine 
has given (1) trichloro-homopyrocatechol, (2) the Brtho quinone 
of (1), (3) more highly chlorinated substances now being ex- 
amined. Bromine has yielded similar derivatives. Iodine does 
not seem to yield iodo-derivatives..-On a new earthworm of 
the family of the Phreoryctidee (Pireoryctes endeka, Gd.), by M. 
Alfred Giard.—-Onethe nerves of the antennz and the chprdo- 
tonal organs among the ants, by M. Charles Janet.—On the re- © 
viviscence of the Tardigrades, by M. Denis Lance.—The course 
of resin canals in the cauline parts of the silver fir (Adder 
pectinata, D.C.), by M. J. Godirin.—On a siderolithic bed of 
mammals of the Middle Eocene, at Lissieu, near Lyons, by M. 
Ch. Depéret.—Discovery of fossil remains of the striped hyzena 

in the grotto of Montsaunés (Haute-Garonne), by M. Edouard 
Harlé.—On the glyptic race, by M. Edouard Piette.—On the 

‘* cassage”’ of wines, by M. A. Bouffard.—-Squall@and storms, 
by M. Durand-Gréville. 


oj 


BERLIN. n 


Physical Society, Februarv 16.—Prof. von Helmholtz, 
President, in the chair.— Prof. Planck delivered an address in 
memory of Heinrich Hertz, in which he drew, in warmly 
appreciative words, a clear picture of the development of the 
career, Character, and work of the distinguished savant so early e 
removed from science. e 

March 2,—Prof, du Bois-Reymond, President, in the chair.— 

Dr. Roepsel had previously described an apparatus for the rela- 

tive measurement of the magnetic properties of different kinds of 

iron suitable for technical purposes. This was composed of to 

coils of wire in which the needles to be compared were so 
placed that the north pole of the one, lay immediately opposite 

to the south pole of the other. In the magnetic field so pro- 
duced was placed a flat wire coil connected with a torsion 
needle, and by means of this the strength ef the magnetid fields 

was measured, Dr. Roepsel now described a new apparatug for Žž œ 
obtaining absolute measurements which depended upon the 
yoke method. After a short discussion of the principle of this 
method, he described the experiments which had finally led to 
the introduction of that instrument for technical Purposes. It 
consists of a half-yoke which is pierced through in the middle by 
two semicircular holes 1 mm. broad ; the iron bar goesthroughthe 
two limbs of the yoke, inside of which the magnetising co@l lies. 
‘The small coil which measures the magnetisation of the bar 
passes through the small hole in the yoke, and carries a pointer 
by means of which its deflection can be measured. Dr. du Bois 
spoke concerning the need for very intense magnetic fields in 
the experimental examination of cegain still unsolved problems 
of physics, and described minutely ring electromagnets, already eg 
mentioned and examined in detail by him, which were made in 
the works of Siemens and Hulske, and which, under the appli- 
cation of currents accessible in the laboratory, gave between 
conical poles of 60° a strength of field of 38,000 c.g.s. 

March 16.—Prof. du Bois Reymond, President, in the 
chair.—Prof. Börnstein reported on electric measurenfents 
which he had made in the previous year during two 
balloon ascents on August 18 and September 23. At the 
firs® ascent he had, on the ground of previous statements, 
expected that the fall of potential would increase with the m 
height. The measurements were made with two polished 
aluminium points—these weg won of no use—and also with a 
water-collector consistigg of a funnel, which acted well. The œ 
result was that the fall of potential decreased with the height, | 
ana at 3000 m. no conduction to he electroscope &ccurrede å 
The supposition that the measuring apparatus was in disorder a 


was shown to be wrong, for in a lower afr current, under 1900 


m., electricity was aggin shown. At the second ascewt observ- 
ation was made with a collector in a metal fumnel, and here? 
also a diminution of the fall of potential was te at greater 
heights. Two subsequent balloon ascents, which were carried 
out in Paris, and a third carried out in Belin in the previous bad 
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month, hate given simfar fesults, 

c§ncerning atmospheric electricity, aad which originate from 


Exner, therefore need modification ; at any rate, the view that 
produces negative electricity at the higher 
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The views hitherto held 


can only be determined by further electrical*measurements fronè 
balloons.—Prof von Bezold explained how the condition of the 
atmospheric electricity could'be represented in the simplest and 


most diagrammatic manner by the aid of the graphic method. - 


—Dr, Gross déscribed new experiments on the electrolysis of 
sulphates in alkaline solutions, as, for instanme,*silver sulphate 
and silver oxi in ammonia solution, which led again, to re- 
sults from which he believed a dissociation of sulphur might be 
inferred. e 


' Physiological Society, February 23.—Prof. du Bois Rey- 
mond, President, in the chair.—Prof. H. Munk spoke concern- 
ing Peof. Golz’s lately published research &n a dog which had 
survived for along time extirpation of the cerebrum, and on 
whose behaviour evidence against the localisation of sense per- 
ceptions in defined regions of the cerebral cortex were founded. 
Prof. Munk, in the discussion which followed, explained that all 


. the phenomena which can be referred to*the presence of visual, 


auditory, olfactory, and gustatory perceptions in a dog which 
has been deprived of its cerebrum, were simple reflex pheno- 
mena which are awakened through general sen-ation. without 
the participagion of a sense perception. Dr. Ullmann described 
experiments which led ffim to the view that the red blood 
corpuscles are not biconcave discs, but are biconvex bodies. 


Meteorological Society, March 6.—Prof. Hellmann, 
President, in the chair.—Dr. Schubert reported on the results 
of his further observations of the temperature and humidity in 
woods and in the open. The observations were taken last year 
at the same time, and were madeat least twice daily, three hours 
after noon, and at sunrise, by means of an aspiration hygro- 
meter. On each occasion nine single measurements were taken 
in three groups, which were separated from one another by a 
quarter of an hour, ‘while in the groups the single observations 
followed at intervals of one minute. The mean of twenty-six 
days’ observations showed that in the morning the temperature 
in the woods was o0’08° higher than outside them, while after 
midday the temperature if the open air was 0°3° higher than in 
the woods. The humidity, both absolutely and relatively, was 
greater in the open than in the woods both in the morning and 
in the afternoon ; the difference was similar to the tempera- 
ture? difference, only smaller. Measurements in the tent 
gave similar but greeter differences than those made with the 
aspirationhygometer. Prof. Sprung spoke concerning the diurnal 
range in vel@city afd direction of the wind on the Eiffel Tower. 
From the Espy-Koppen explanation of the daily variation of 
wind velocity at the plain and summit stations, Prof. Sprung 
has degived an explanation for the opposed direction of the wind 
at the lower and at the higher levels; he has pointed out that 
from the presence of ascending currents about midday it fol- 
lows that, at the lower level the wind must change direction 
with the hands of a watch, while at the higher station it must 
change against the hands. As, however, the wind observations 
at the summit stations are nt free from the friction of the sur- 
face of the earth, Prof. Sprung has examined the reports of the 
wind observations on the Eiffel Tower, and has found here also 
a decrease of the wind velocity during the day, and an4ncrease 
during the night, as was found on the summit station. The 
minimum wind velocity occurs, however, in summer as early as 
9 a.n., while in winter it occurs first at I, and in spring and 
autumn between 10 and ir. The wind direction, as on the 
summit stations, shows a maximum of turning with the watch 
before noon, and a maximum of turning against the watch agter 
noon, the changes occurring also earliest in summer and latest 
in winter, but the changes of direction show themselves about 
three hours after the minimum yelocity. The wind observations 
on the E ffel Tower, therefore, confirm the Espy-Képpen expla- 
nation, and show that the influence of rising air-currents is 
ealready s@nsible at these moderate heigdaats. 
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Royal Society of Sciences.— The, Wachrichten is now 

fssued inedistirftt series, dealing respectively with literary, 

biological, and mathémmatico-physical memoirs. The first number 


| Of the Mathematisgh-physikalisché Klasse contains the following 


papers :— e 
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The Eleventh International Medical Congress. 


z= 
> easel 


x 


s i 


[Ars 10, 1894 


Janfary 13, 1994.—Ed. @iecke: A contribution to the 


theory of swelling by inebibition (Qrellung). m 

February 3.—Prof. ©. Henrici: Or? a new harmonic 
analyser.~-W. Voigt: On an apparently necessary extension of 
the theéry of elasticity (continued).-C. Brodmann: Some 
observations on the rigidity of glass rods.—O, Wallach: On 
the behaviour othe oximes of oxic ketones (11.). 
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BOOKS, PAMPHLETS, and SERIALS RECEIVED. 
` Books.--Transactions of the Sanitary Institute, Vol. xiv. (Stanford).— 
Machines Frigorifiques a Gaz QLiquéfiahles: R. E. de Marchena (Paris, 


_Gauthier-Villars).—A Treatise of Natal Astrology: G. Wilde and J, Dod- 


son (Halifax, Occule Book Company),~— Attempt at a Catalogue of the 
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BIOLOGY AT THE ANTIPODES., 


The “ Macleay Memorial Volume.” Published by the 
Linnean Society of Dew South Wates. {London: 
Dada and Co., 1893!) e 

HE “ Macleay Memorial Volume,” dated September 
1893, is a handsome work of 308 pp. quarto, with 

e42 plates and woodcuts. It contains a biography, by 
the editor, Mr. J. J. Fletcher, Secretary of the Linnean 
Society® of New South Wales, with an accompanying 
portrait, and a series of thirteen representative memoirs, 
which deal chiefly with certain indigenous worms, mol- 
luscs, crustaceans, fishes, and mammals. Botany and 
vegetable palæontology are duly represented ; and the 
claims of anthropology as a branch of biological science 
are rightly recognised, in the incorporation of an &rticle 
by Mr. R. Epbgridge, jun., on-a series of exhibits for- 
warded by the Commissioners*for New South Wales to 
the Chicago Exhibition of last year. The class Aves is, 
curiously, unreprgesented*; and we could have wished that 

Prof. Parker’grevisionary monograph of the Dinornithidz 

might have been reserved for its pages. 

The project, which is commemorative of the work of 
the man who, as the scientific world knows well, has done 
more than all others for the furtherance of biology at the 
antipodes, emanated with Prof. Haswell, of the Sydney 
University, himself a contributor of two of the most im- 
portant monographs, and it was carried into effect by a 
small committee, of which he and the editor were 
members. 

William Macleay was born at Wick in 1820, and edu- 
cated at the Edinbuf&®h Academy. He emigrated in 
1839 ; and, after spending fifteen years as a squatter, and 
thirty-five asa politician (serving under seven successive 
parliaments), he retired, to devote the rest of his life 
wholly to biology. As a politician he appears to have 
been neither a mere *jobber nox, an office-seeker, 
and he will be long remembered as the friend of 
the inland districts, and the foremost advocate of 
railway extension. The connection of his family with 
scientific progress in Australia is now historical ? his ows 
work in the same field dates from the year 1860. His 

' entomological collection, originally associated with the 
foundation of the Entomological Society of New South 

Wales, became in time the nucleus of the Macleay 

Museum, which has now reached famous proportions. 

Having founded the Lintlean Society of New South 

Wales, he proceeded to develop it, chiefly in association 

with the labours of a personally equipped anê conducted 

expedition to the north-east coast of Australia and New 

Guinea, in the working out of the results of which he 

was materially assisted by others whose latent enthusiasm 

and abilities he aroused by his influence and example. 

The purchase and presentation of the Linneaff Hall, to 

make good the loss by fire of its predecessor, the Garden 

Palace, se@the seal to his life’s labours, his total bene- 

fices being estimated at a value,of £100,000, His work 

for the University has since his death entered upona 
new phase, by his having bequeathed the sum of £12,000 
for the endowment of a chair of bacteriology, and one of 
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£35,000 for that of four research fellowshipg in Zatural 
science, open only to memberse of the Sydney Uni- 
versity, on the conditeon that thgy reside in New South P 
Wales and publish their work in its Linnean Society’se 
volumes. The eneygy and enthusiasm of professional” 
«workers in bioldgical science at the antipodes is naw ®° 
sufficiently evident, although perhaps inSufficiently, re-« 
cognised at home; and that of more private inqyirers, e 
such as is associated with the names ef Bracebridge 
Wilson, Chilfor® G. M. Thomson, Maskell, and others, 
has en already productive of most interesting and im- 
portant results. The “Linnean Macleay Fellowships,” 
indeed worth the having, cannot fail to inspire investiga- 
tions of a high order; and owing to the conditions of 
their tenure, they must ever remain peculiarly suggestive 
of a welding together of the highest aims of their founder, 
in a manner destined to keep his memory green. Zoo- 
logy is especially favoured ; and the great desideratum T 
of the moment is the fuller cultivation of the bo- 
tanica? field, which is wide enough for an army 
of workers, and, in consideration of the localisa- 
tion of the various climatic gonditions einder which 
the colony is placed, must abound in treasures perhaps 
undreamt of. The investigation of this on broad 
morphological lines is imperative. 

The first monograph which the volume contains is by 
Prof. Spencer, “On the Blood-vessels of Ceratodus,” and 
he incidentally records some observations upon the 
habits of that animal. His confirmation ef Giinther’s 
discovery of its vena cava inferior, and that of its pul- 
monary artery, of its anterior abdominal venous system, 
of its circulus cephalicus, and of the origingf its hyoedean 
artery from the first efferent branchial, are all of intense ° 
interest and very welcome, especially in anticipation of 
Prof. Semon’s work upon the development of the fish, 
now progressing. This is followed* by a monograph upon 
the “ Pliocene Mollusca of New Zealand,” by Profe F. W.e 
Hutton. Prof. Haswell contributes a ‘“* Revisionary 
Monograph of the Temnocephalez,? in extension of his 
well-known work upon the type genus; and it heightens 
the interest in these anomalous animals „at all points. 
The discovery of a ciliated integument and of gther fea- 
tures of a unique order for the Trematoda, leaves him 
still in doubt as to the affinities of these worms, and of an 
equally remarkable proboscis-bearing ally (Actinodac- 
tylella), leading the lifé of ayscavenger on the burrowing e 
crayfish, Exgeus fossa, which he describes as new. Net.” , 
the least generally interesting of Prof. Haswell’s inci- 
dental discoveries are those of the behaviour of the 
Temnocephalan in relation to the surface film of water, 
of the presence of a series of ciliary flames within the 
substance of a single cell, and of the apparent passage of 
chromatic substance into the tail of the developing 
spermatozoon. Prof. Parker and Miss Rich contribute Š 
an elaborate monograph upon “The Myology of the e , 
New Zealand Sea-Crąyfish (Palinurus Edwardsii),” andè e 
it is in the sp@it suggestive bf Dr. Johnson’s famoys | 
remark that easy reading is precious hard wrițing. ; 
The discovery that Milne-Edwards’ flexow abdofninis e 
is in part an extensor is apparently perfectly sound ; and 
that of vestigial muscles in re ation to the bases. 
of the antennules and their sterna witlf which they e 
are continuously calcified, is particutarly welgome, 
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e thorhynchus,” and infofm us that*the beak of that 
animal is in lfe “no more horny than a dog’s nose.” 


similar fusion is effected. 
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Ld 
as itg opens up new possibilities of PEE E ie 
difficulties, néw arisfyz ig certain quarters, as to the 
exact*interpretation of parts of the grthropod body where 
Messrs. Wilson and Martin 
“contribute a coufle of papers on “ The Muzzle of Orni- 


a They show that Turner’s “fibrous membrane ” is really 
a cartilaginous tract, and that the immense pre-nasal 
cartilage is the inter-trabecular one of, Parker, highly 
specialised. heir observations on the y rod-like tactile 
organs,” which Poulton first described and discussed in 
their exquisite bearings on the functions of end-organs 
of the Pacinian type, appear on the whole unsatisfactory, 
in cogsideration of their having worked upon fresh 
Their illustrations are crude, and they do not 
seem to have made the most of their preparations. 
Then follows a paper by Mr. C. Hedley, on the aber- 
rant gasteropod Parmacochlea, and ane by Prof. Ralph 
Tate on the “ Geographical Relations of the Fl@ras of 
Norfolk and Lord Howe Islands,” in which he concludes 
that the latter are to be regarded as outliers of the New 
Zealand region. Baro von Mueller contributes two 
papers on systematic botany, and Mr. R. Etheridge, jun., 
one, Already alluded to, upon “Some Implements and 
Weapons of the Alligator Tribe, Port Essington, North 
Australia.” The series closes with a monograph of 
51 pages, by Mr. W. A. Cobb, on “ Nematodes, mostly 
Rustralian and Fijian,” in which eighty-two species (half 
of which are new, and many of which are European) are 
worked out, in relation to a plan under which the unit of 
meaqirement equals the r-rooth part of the worm’s 
length, and certain longitudinal and transverse measure- 

ments, taken at points which mark the disposition of 
leading organs and apertures, are ingeniously formulated 
for ready comparison, 

Such is the scope of the ‘volume, and we congratulate 
the committee upon ij. So far as the editor is con- 
cerned, there is internal evidence of the great labour of 
his task, and that its execution has been to him a labour 
of love. When it is considered that during the com- 
pilation of 4 work so costly and unremunerative, the 
country lay under a sore financial depression, we earnestly 
hope that the meagre list of subscribers announced 
within its covers will be supplemented by a number 
sufficient for adequate repayment. 
¢ Theillustrative plates arè somewhat unequal in merit, 
those of the Photoline Printing Company being in par- 
ticular not a little crude and muzzy. We note, however, 


with intense satisfaction, the work of a native litho- 


grapher, Wendel by name. Anything more satisfactory 
than hi® draughtsmanship it is difficult to conceive ; and 
illustrations such as those -numbering pl. xi., fig. 9, 
and pl. xiv., fig. 1, betoken, on his part, artistic feelings 
(Geist) of a high order, and, on that of the printer, 
manipulative skill worthy the highest encouragement. 
For the “discovery” of,this artist Prof. Spencer has to 
e thanked ; and it is not a little irritating to usat home 
thateit shoyti have remaine@ for our antipodean confrères 
to first reach that starftiard of excellence in scientific 
illustration which, h association with the well-known 


: < š & 
-9 nantes of certain continental lithographers, has been so 


long the admigation of the biological world. 
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"The contents of the volume, when badly estimated 
in cqgrelation with the work which the Australasian 
biologists have during the last decade made public, 
amply testifies to a determination on their part to leave 


_the study of histogenesis and the refinements of micro- 


scopy to us at home, in.preference for the monographing 
of their indigesous fauna and ora, along those broader 
lines upon which the great prob mis to which theypold 
the keys must be solved. The resolution is as wise as it 
is noble on their part, and in adopting it they are un- - 
questionably furthering the foremost desires of the 
generous and far-sighted man whose pioneer’s work they 
have so successfully combined to memorialise. 
G. 


B. H. 





HARMONIC ANALYSIS. 


An Elementary e Treatise on Fouriers Series, and 
Spherical, Cylindrical, and Ellipsoidal Harmonics, 
with Applications to Problemsin Mathematical Physics. 
By W, E. Byerly, Ph.D., Professor Mathematics 
in Harvard University. (Boston, U.S.A. : Ginn and 
Co.) ù 

HIS treatise contains, in an expanded form, the 
subject-matter of a course of lectures by Prof. 

Byerly, on the functions mentioned in the title. The 

properties of the functions are developed, to a large 

extent, by means of special examples of their application 
to obtain solutions of problems involving the differential 
equations of physics. The object of the treatise appears 
to be rather to give examples of the practical applica- 
tions of the functions, than to develop in detail their 
analytical properties ; many important theoretical points 
are accordingly passed over, the results of investigations 
being in many cases merely stated. In the introductory 
chapter the functions of Legendre and Bessel are intro- 
duced by means of some of the simpler differential 
equations of physics. As a matter,of method, we think 
it might have been better to have referred all the 
functions to Laplace’s equation in the first instanc®, 
leaving the cases of the equations of heat, vibrations, 

&c. for subsequent treatment; thus, for example, the 

circular and exponential functions, spherical harmonics, 

and Begsel’s functions should make their first appearance 
in the zormal forms, 
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which satisfy the equation 
VV = 0. 


The least satisfactory part of the book appears to us 
to be the treatment of Fourier’s series in chapters it, and 
iii.; it is neither desirable nor possible in an elementary 
treatise te give a complete discussion of the various 
points which arise in such a subject as the expansion of 
arbitrarily given functions in series of circular functions, 
but it is eminently desirable that it should be distinctly 
pointed out whenever a result is obtained by a method 
which falls short of demenstration, and the nature of the 
assumptions made, should as far as possible be indicated. 
If this is not done, the student, is msled into thinking 
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that results havé been demonstrated which have really 
only been suggested as possily true. ®A case imwhich 
the criterion weehave laid down4s not sat?sfied, occurs 
on p. 35, where, after having shown that a finite series of 
sines can be found, the sum of which coincides with the 
values of a prescribed function at » points, the author 


states that since thisyes'ft holds good fioweyer large 7#- 


maf be, the limiting form ofthe curve represented by the 
series absolutely coincides with the arbitrarily given 
curve between the limits of ¢he variable. A precisely 
parallel argument would show that a similar result was 
true for a power series, which is well known not to be the 
case. * No sufficient safeguard is given by the statement 

on the next page that the infinite series must be con- 
vergent, or by the limitation introduced on p. 38. The 
method by which Fourier’s double integral is obtained on 
p. 53, is another example of a case in which the student 
will be apt to believe that the resul® has been proved. 
We think that it is very doubtful whether the sinfplifica- 
tion of Digighet’s proof of the convergence of Fourier’s 
series obtained by considerifig a particular case of the 
series,as in chapter iii., is sufficiently great to compen- 
sate for the losgof gerterality. 

In chapter iv. a number of interesting and instructive 
special problems in heat and in vibrations are considered, 
a considerable number of exercises being left for the 
student to solve. 

The treatment of spherical harmonics in chapters v. 
and vi. is satisfactory; a little more space might, how- 
ever have been with advantage devoted to the discussion 
of solid harmonics as developed by Thomson and Tait, 
and by Maxwell. 

In chapter vii.,in which Bessel’s functions are con- 
sidered, the infinities of the two Bessel's functions, both 
for real and imagin&ry arguments, should have been 
evaluated, as the selection of the proper forms for the 
solution of potential problems requires a knowledge of 
the values of the functions when the argument is infinite. 

` , Chapter viii. gives a good introduction to Lams func- 
tions, the toroidal functtons being also briefly mentioned. 
The interesting historical summary, added by Dr. Bocher, 
adds considerably to the value of the book. 

In spite of some defects, the treatise is in many ways 
in advance of any other on the same subjeets, in the 
English language, and should be consulted by all students 
of matheffatical physics, E. W. H. 


OUR BOOK SHELF. 


Bird Life in Arctic Nomway. By Robert Collett, Pro- 
fessor of Zoology in the University of Christiania. 

_ Translated by A. H. Cocks, M.A, (London: R. H. 
Porter, 1894. g 


THE snow-dovered peaks of the Land of the Midnighe 
Sun possess irresistible powers of attraction for most 
lovers of nature. And they who make perigdical migra- 
tions tothis Switzerland ot North Europe, as well as casual 
tourists, cannot do better than provide thenwselves with 
a copy of the popular érochure now before us. In it 
the trais of the bird-life in the three natural zones 
of which Arctic Norway consists will be found interest- 
ingly treated. These three watural divisions are (1) the 
.coast district and the belt of islands girding the coast up 
-to North Cape; (2) the deep fjords of the Arctic Ocean 
and the adjacefit river basins in East Finmarken ; and 
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(3) the interior plateaus of Finmarken, or SLapland 
proper. Each region is brightty descfibgd, and the 
peculiar characteristics of the bird-life in it areslainly 
set forth. 
is accurate and well adapted for the g@neral reader ; an 
*he ornithologist wil also find in it much that is wort 
reading, espectally as a list of the birds of Norway? 
arranged according to the rules of the *British Ornithe- 
logists’ Union, is given in an appendix. It would Be an 


The information®@ imparted by the gtide 


advantage if, in future editions of the book, the mames of” 


places referred to by means of capitals and dashes, thus, 

M——, T——* &c. were printed in full, To guess the 

locality from these designations is som®times difficult, 
~and the signs themselves are always tantalising. 


A Text-Book of Euclid’s Elements. (Books ii. and iii.) 
By H. S..Hall, M.A., and F. H. Stevens, M.A, 
(London: Macmillan and Co., 1894.) e 


IN this work the authors deal exclusively with the second 
and third books of Euclid. Thepropositionsand their proofs 
are clearly stated and proved,and very little additional 
matter,with the exception of corresponding algebraical for- 
mulgé and exercises, is inserted between the propositions 
themselves. Later in the book, following a few words on 
the method of limits as applied to tangency, several of 
the well-known theorems on Book jii., evith numerous 
examples, are given; thus one is brought into contact 
with problems on tangency, orthogonal circles, pro- 
perties of the pedal triangle loci, maxima and @ninima, 
&c., concluding with a series of harder miscellaneous 
examples. A short appendix contains one or two pro- 
positions on the pole and polar, and radical axes. The 
book is thoroughly suited for work in schools and col- 
leges, and is printed neatly with distinct figures. 
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LETTERS TO THE EDITOR. 


[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE, 
No notice is taken of anonymous lommunication§, | 


Panmixia. 


IT is now twenty years ago that I published in these columns 
the doctrine of Panmixia, or Cessatiow of Selection, and since 
this doctrine was independently re-enunciated by Prof. Weismann 
I have repeatedly had occasion both to explain and to defend 
our common views upon the subject. For itis surprising how 
many of our foremost English evolutionists se@m to have 
found a difficulty in understanding exactly what is meant by the 
doctrine. In view, therefore, of Prof. Weismann’s forthcoming 
lecture at Oxford, it seems desirable that the present standing of 
the matter should be presented to the consideration of English 
biologists. An opportunityemay thus be afforded him df 


answering the objections which they have raised against on? af” -è 


the fundamental doctrines of his entire system. 

*In NATURE of April 12 Mr. Wallace writes:—‘' He (Mr. 
Kidd) is under the mi-taken impression that the theory 
(i.e. the state) of panmixia leads to continuous and unlimited 
degeneration. Many writers have pointed out that thes is an 
error. The amount of degeneration thus produce would be 
limited to that of the average of those dorz during the preceding 
generations in place of the average of those that had survived. 
As Prof. Lloyd Morgan puts it, the survival-mean would fall 
back to the birth-mean.” ° 

This way of putting it, however, was originally due to Prof. 


Ray Lankester, whos views and terms relating to the subject * 


were afterward? adopted provisiorfally by Prof. Lloyd Morgan. . 
It may still be eemembered by your biological readers that 


-about four years ago Prof. Ray Lankester somegvhat vigorousl?, 


attacked my views on the Cessation of Selection as a cause of 
degeneration, and disputed their idgntity with those of Prof, 
Weismann or Panmixia. He. urged that bye Panmixia Weis- 
mann meant, not the merely passive cesSation*of selection, bit 
an active vevtrsal of it, through Economy, of Nutrition, &e. 
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And heStrenuoysly mainjained that a merely passive cessation 
of selection ould not be aecauge of degeneration in any degree 
at all. ° After a prolonged discussion, hqwever, he allowed that 
it must be a cause of degenefAtion to the extent of reducing the 
previous ‘‘survival-mean ” tothe ‘‘ birth-meah,” but no further, 
In adopting this view, Prof. |, 
*mogunt of degeneration thus produced ” might be set down at 
pper cent. More recently still Mr. Herbert Spencer, in the 
Conténporary Review, took the same points of exception to my 
@Cessation of Selection as Prof. Ray Lankester had originally 
taken—z e. that i® was not the same doctrine as Weismann’s 
Panmixia (the latter being in Mr. Spencer’s ugdarstanding of 
it the active revagwal of selection due to Economy of Nutrition, 
&c.), and that it could not be, in any circumstances or in any 

degree, a cause of degeneration. i 
Both these points, however, were soon settled, as far as the 
question of Weismann’s opinion was concerned, by his replying 
to, Mr. Spencer that the doctrine of Panmixia wgs identical with 
that of the Cessation of Selection, and also that in his opinion 


` the principle was not merely æ cause of degeneration, but, as a 


general rule, the so/e cause. Moreover, he has repeatedly stated 
thatin his opinion ‘‘ the amount of degeneration thus produced ” 
is unlimited, so that any organ which has fallen under the influ- 
ence of Panmixia may, by such influence alone, be reduced toa 
‘‘ vestige,” and finally abolished altogether. Thereupon® Mr. 
Spencer, like his predecessors, put the question— What is there 
in the state of Panmixia. that determines a numerical excess of 
minus over plu variations, such as must be supposed if the 
amount of degeneration due to Panmixia alone is to proceed 
further than the survival-mean falling to the birth-mean ? Now 
this very®pertinent question has never been answered by Prof. 
Weismann. 
the maintaining influence of selection is withdrawn as regards 
any organ (owing to the latter having ceased to be useful) atrophy 
of that organ must ensue in successive generations, and this to 
an®unlimited extent. Therefore I am unable to say what his 
views upon thisSmportant point may be. Butin answering Mr, 
Spencer I gave what my own views have always been with 
regard to it. I hold that there are at least three very good reasons 
why, as soon as selection is withdrawn from an organ, the 
minus Variations Of that organ outnumber the ølas variations, 
and therefore that it must dwindle in successive generations., 
These three reasons are as follows :— 

(1) The survival-mean must descend to the birth-mean, 
This is now on all hands’ acknowledged. But it will only pro- 
duce, at the outside, 5 percent. of dwindling. 

(2) Atavism is always at work in our domesticated varieties ; 
and although there is no gvidence to show (as is generally 
assumed) that but for artificial selection this would in time cause 
any domesticated, varie#y to revert to its wild type, there is 
abundant evidence to show that the cessation of such selection 
is soon followed by deterioration of the artificial type—z.e. 
degeneration to & very much greater amount than can be 
explained bY the cause above mentioned (1). And, notwith- 
standing that atavism in the case of specific characters is less 
pronounced than it is in that of domesticated varieties (owing 
presumably to their having been much longer inherited), still 
we know that even here its occurrence is neither rare nor insig- 
eNificant. And it seems evident that in whatever degree it does 
accur in the case of any specific character, in that degree it must 
determine a preponderance of minus over plus variations—at 
any ratethrough 10 to 20 per.cent. of degeneration. So lofg 
as the character is of use to its possessor, natural selection will 
suppress these atavistic (#ezzs) variations. But when the 
character ceases to be of use, natural selection will be withdrawn 
as regards fhat character, and the resulting preponderance of 
minus Variations due to atavism will lead to degeneration—~more 
slowly, no doubt, than in the case of our domesticated produc- 
tions, but still, and eventually, to some amount considerably 


e more than that contemplated bythe English naturalists who 


object to the doctrine of Panmixia is Hence, it appears ‘to 
me, these naturalists must have overlooed*he necessary presence 
Of this factor under a state 6f*Panmixia—at 1 events in the 
earlier stages of degeneration, or before atavigm begins to cut 
evoth ways. e° * 
(3) As long as an organ or s@ructure is under the influence of 
natural selection, any faijure$in the perfection of hereditary 
transmission willbe weeded out. But as soon av natural selec- 
tion ceases with *regarfl to this organ or structure, all such im- 
perfections will be allowed t8 survive, and, just a¢ in the case of 
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loyd Morgan estimated that “thee 


He has simply taken it as self-evident, that when 
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atavistic variations, ygill act as a dead weight on the side of 
degener€tion. Be & observed,@degeneration may occur either 
in regard to siee (dwindligg of bulk) or to structure (disorgan?- 
sation of machinery) ; and it is in the latter case that the pre- 
sent cause of degeneration under a state of Panmixia is pre- 
sumably @f most importance. Thus, for example, we can 
understand why, some of the blind crustacea in dark caves should 
have lost their eyee, while they havqnot yet lost their eye-stalks. 
The latter, *although of larger bulk -tfan the eyes can have 
been, are of much less compkexit in regard to structure. 

These, then, are my reasons for holding that there is no 
‘ferror” attaching to Weismann’s theory of Panmixia as a 
cause of degeneration, and, so far, no one has attempted to- 
show that there is any error attaching to these reasons. It 
seems to me desirablethat either Mr. Wallace or some of the 
English naturalists who think with him shoufd now dos so, if 
only for the sake of seeing what Prof. Weismann may have to 
say upon the whole subject a week or two hence. But I write 
in no spirit of controversy. I merely ask for information as to 
what is the ‘‘error” into which both he and I are said to 
have fallen. 

There are certain ogher points of comparative detail connected 
with the theory of Panmixia as to which, owing to his reticence, 
I am untertain whether Prof. Weismann is in agreement with 
me. But it seems unnecessary to go into them_on the present 
occasion. For they refer to degeneration by Pan below Io 
to 20 per cent. of dwindling, and the importance of the 
doctrine lies in the fact of its destroying the direct evidence of 
the inherited effects of disuse on whieh Daryin relied in the 
case of domesticated animals, where, as he showed, there is 
no Economy of Growth or Reversal of Selection, tfaccount for 
the 10 to 20 per cent. which their disused organs have under- 
gone. Hence, one can understand why the doctrine should be 
obnoxious to Lamarckians, but not why such should be the case 
with those who disbelieve in the transmission of acquired 
characters, Prof. Weismann may well ask these naturalists 
what cause, other than Panmixia, they have to suggest whereby 
to supplant Darwin’s explanation of these particular casgs of 
degeneration, GEORGE J. ROMANES, 

Hyères, France, April 16. 
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The Late Mr. Pengelly, F.R.S., and the Age of the 
Bovey Lignite, 


HAVING enjoyed the inestimable privilege of the acquaintance, 
and latterly of the friendship, of the late Mr. Pengelly, for 
nearly forty years, I ask permission to make a few remarks on 
Mr. Starkie Gardner’s letter on the Bovey Deds, which appears. 
in your issue of the r2thinst. (NATURE, vol. xlix. p. 554). 

From the year 1878 to 1885 Mr. Pengelly published an annual 
paper in the Trans, Dew Assoc, entitled ‘* Notes on Slips con- 
nected with Devonshire.” It was a pillory of which the writer 
stood in wholesome dread, and which by the utmost care he 
succeeded in escaping. Had Mr. Gardner’s letter appeared 
within the years named, its author would not have been so 
forgunate, ° 

Mr. Gardner, in lightly attributing one slip to Mr. Pengelly,. 
himself stumbles thrice. w... 

Mr. Gardner, speaking of the Bovey beds, says (for the sake 
of clearness his remarks are quoted in italics} :—- 

(1) ** They are, however, enot lacustrine but fluviatile, con- 
sisting of current-bedded coarse grits alternating with lignitic 
muds.” Now, according to Pengelly, the beds from the secopd 
to twenty-seventh were composed of sand, clay, and lignite ; 
whereas all below the twenty-seventh consisted of clay and 
lignite only ; of these latter beds there were forty-five. Among ` 
these occurred not even sand, to say nothing of coarse grits. 

e (2) “Neither are they Miocene.” ‘This cautian might lead 
some of your readers to infer that Mr. Pengelly considered that 
the beds referred to were Miocene, He, however, carefully 
avoided definif@g the horizon of the beds in his paper thereon, 
his title being, ‘f On the Correlation of the Lignite Formation 
of Bovey Tracey, Devonshire, with the Hempstead beds of the 
Isle of Wight,” l 

On this question of age Mr. Pengelly wrotee—‘‘ The 
question it will be seen is simply one of classification. It in 
no way affects the contemposaneity of the formations which 
have been spoken of, and which are, all Lower Miocene, 07, all 
Upper Eocene ; for they must certainly go together.” © = 

(3) “© In determining the age of the dapositsp great stress was 
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daid on the supposed identity of, the Seqiig couttsice of Bovey 
wh that of the Hamstead beds." (Hempstead?) | Now in Mr. 
Pengelly’s paper Swguoia couttsie occurs in the Hémpstead list, 
but so far from special stress being laid on it, it is not referred 
to again. The correlation is shown not by the evidence of a 
single species, but by converging lines of argument all bearing 
on the same point. 

“t The mistake having feen*made by such ‘h®roes of, geology’ as 
Hetwand Pengelly, is extremely ftard to eradicate.” ‘The mistake 
referred to is the recognition of Seguota coutlsig at Hempstead. 
If mistake it be, it is one for which Pengelly could not be held 
responsible, as it was eminently a ease in which he could only 
rely on a Specialist in botany. There is, however, no proof that 
Pengelly made any mistake in correlating the Hempstead and 
Bovey beds. e What he did was this : suspecting the Hempstead 
beds to*be on about the same horizon as Bovey, he commissioned 
Mr. Keeping, who made the excavations at Bovey, to collect 
fossils at Hempstead. ‘Phe evidence of these fossils confirmed 
Mr. Pengelly in the belief that the Hempstead and Bovey beds 
were of the same age, but whether Eocene or Miocene, depended 
upon where the line of demarcation was to be drawn. This dis- 
puted point, about which English and Finch geologists had 
long been at issue, did not affect Pengelly’s argument,eas his 
object was to show the contemporaneity of Bovey and Hemp- 
stead, not t e the boundary between Eocene and Miocene. 

Geologists will await with inf®rest Mr. Starkie Gardner's 
proofs that the Bovey beds are not lacustrine. 

Prof. Boyd Dawkins well describes Pengelly as one of the old 
heroes who laid the foundations of geological science. Pengelly’s 
papers are m@dels of scientific writing, with every’ fact tested, 
quotation verified, authority cited, and argument polished, tothe 
utmost of the author’s ability. 

Two extempore interjections of Pengelly will suffice to reveal 
the cause of his strength, and his springs of action. On one 
occasion the present writer, seeking to turn a discussion which 
was getting wide of the mark, said: ‘f That fact is unimportant.” 
Pengelly instantly broke in with: ‘* Vo fact is unimportant.” 
On anether occasion a member of the Devonshire Association, 
when on the platform replying on a paper, incautiously used the 
words ‘‘I think.” Pengelly at once ejaculated, ‘* We want to 
hear what Mr. X, Avzows, not what he ¢Aizks,” 

Taken seriously these pithy comments lie at the very root of 
all sound research, and of every paper worth printer’s ink, which 
many are not. 6 A. R. HUNT, 

Torquay, April 14. 
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A Fise Aurora Austgalis. 


e ON February 25 one of the finest displays of auroral light 
seen in Australia for many years took plage. It was seen first 


- at Balranald at 8.30 p.m., and latest at Albury at 11.30 p.m., 


Albury, 190 miles east of Balranald, being the farthest east 
of reporting stations, and the last display being seen in the 
east, 

At Adelaide Observatory, the farthest west, the Iftest time 
given is 10 p.m. ; the, range in longitude between these places 
is 8° 30» tigepoint farthest north is Wilcannia, latitude 31° 35’, 
and the“farthest south in New South Wales was Deniliquin, 
36° to’ ; it is however, reported to have been seen in Melbourne 
also. In Sydney it was not visible, the night being very cloudy. 
At Deniliquin it was first seen at 9.30 p.m., presenting the form 
of ay intense crimson arch from south to south-west, which 
lasted until nearly 1r p.m., When streamers of crimson and 
yellow were observed. The highest point reached was 30° above 
the horizon, and it was partly obscured by black clouds all the 
time. The postmaster at Balranald, who gives the best account 
of it, says: ‘f An intensely brilliant aurora began here at 8.30 
p.m. ; it was by far the most extensive ever seen here. The dis- 
play commenced at 8.30 p.m. with a dull red flush in the south, 
which disappeared at 9 p.m. At 9.50 the whol@sky from a 
few degrees east of south to west-north-west, and almost up to 
the zenith, suddenly flashed into brilliant crimson. AY intervals 
of a few minutes intensely bright steely shafts darted quite up to 
the zenith, end these changing gradually through phases of 
yellow to deepest red. At 10.40 p.m. the display trended more 
to eastward, and terminated with several very remarkable broad 
streaky and variegated flashes of dazzling brilliance, which shot 
up’ from east-south-east about 11.50 p.m.” 

March 17. e e 
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Lepidosiren paradoka. dd 


Pror. Howes says in NATURE, April 19, that the «illi of 
the pelvic fins of this igh were ‘‘r@erred to” by mein NATURES 
of April 12, Ithink it is desirable to corgect this inaccuracy” 
el he villi in question, were not “‘ referred to” by me, but were 


lo described and freuged by me on M&rch 20 (published April 12). 


The description and figures were sent to NaruReE a fortnight 
before the meeting of the Zoological Society at whiche Dr? 
Günther exhibited his specimens and mentioned the f&ct thate 
Prof. Ehlers had ‘“‘ referred to” their existeace in a recently 
published nuber of the Gottingen: Nachrichten. I have not yet 
seen Prof, Ehler’s remarks on the subject. specimens were 
purchased from a well-known London dealer; and I know 
gothing of Dr. Bohl or the ‘‘ signification of his intentions ” as 
to specimens collected by him. 
Prof. Howes is correct in his statement that six specimens of 
Lepidosiren tated abe have been authoritatively recorded before 
the appearance of several in the market during the preseat year ; 
but the arrival of these specimens tends to the conclusion that hi8 
statement in NATURE (vol. xxxviii.) to the effect that this species 
is ‘* rapidly approaching extinction ” is due to imagination, and . š 
does not correspond with the facts. E. RAY LANKESTER. 
Oxford, April 23.° 
[Th@® communication from Prof. Lankester was received on 
March 22. Proofs were sent to him on March 31 and April 2. 
The proofs were returned by him for press on April 6.—EDp. 
NATURE, ] e = 
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Are Birds on the Wing Killed by Lightning? 


I CAN answer the question put in NATURE (of April 19) by 
‘¢ Skelfo,” not only from several authentic records in my pos- 
session, but from personal observation. Many years ago I was 
standing on the steps of a woollen mill stair (outside) in the 
village of the Haugh, Ayrshire, in the company of others, sonee 
of whom are still alive, watching -a_ terrific *thunderstorm 
over the fields adjoining the river Ayr.. What was then 
familiarly termed ‘‘ forked lightning ” was playing in the valley 
with great brilliancy. A lurcher puppy dog chased some ducks 
from behind an old gas-works building. One b&ird rose ftn the 
air, and with the characteristic cry of fright flew gver the mill- 
race in the direction of a corn-fielé. When on the wing it was 
struck by lightning and killed ‘‘like a shot.” I remember 
examining the dead bird, but do xot remember if it really 
“smelt villanously of brimstone.” I think not. i 
G. W. MURDQCHS. œ 


Kendal, Westmorland, April 19. ¢ , 

P.S.—One of the reasons why so few birds are killed by 
lightning on the wing is because during a thunderstorm they are 
in shelter, and take to it before the storm comes on. a 


Se m 


A Remarkable Meteor. . 


YESTERDAY evening, Sunday, April’22, a very fine meteor 
was seen to traverse the sky, from near the zenith to near the 
horizon, in an easterly or south-easterly direction. It is re-, 
ported to me as having appear€d about 7.25 p.m., when twE œ 
light was strong, and before any stars had come oit. It threw ° e° 
off sparks like a rocket, and was followed by a` bright train. 
No Noise was heard after the explosion. i 


-Haslemere, Surrey, April 23. R: RUSSELL. 





AFFORESTATION IN THE BRITISH TSLES. 


e [ "E question of extending the woods of the United 
Kingdom has recently been brought forward in the - 
press, and questions have been asked in Parliament as 
to the willingness of Government to ‘assist in furthering, 
a scheme for stockin® tertain of our waste lands with 
trees. Now, afforestation may*be required owing to . 
those indirect advantages it_affords to the climate and 
soil of a country, which havé been described<n detail by 


® 
+ rs 


e 
Dr. Schlich, and again quite %ecently in NATURE, by ý 
Dr. Nisbet,” or merely to increase the national-wealth in 
` 1 Manual of Forestry,” vol. i. p. 25-58. = s id . 
2 Climatic and National Economic Inffience of Forests, NATURE, e 
January 25, e ð 
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forest prodeice. In owe case, forests are certainly not 
required merely to reduce the air ang soil temperatures, 


“prito increase the atmdspheric humidity; they may 


afford useful shelt@r against the strong westerly gales, or 
eculting east winds, and in our °more mountainou# 
districts they may assist in preventing dénudation of the 
Soil, which on a large scale has proved so destructive to 


e2griculjure in the Rhone Valley and other regions, but is 


not very much go be feared in our islands. 

The chief use of forests with us is, therefore, for our 
timber supplyymnd to render us more independent than 
at present of imports of this valuable and bulky matérial, 
the inland transport of which is so costly. Our mild 
moist climate is admirably adapted for producing oak, 
ash, beech, and other broad-leaved timber, as well as 
larch, gilver fir, Scotch pine and spruces; and were.the 
mnd stocked with trees whenever experience shows that 
it cannot be profitably used for agriculture, our wealth 
would be considerably increased, and so would be the 
demands for agricultural labour, 

Exclusive of an import of 43,000,800 worth of teak, 
mahogany, and other tropical woods, which we agnnot 
grow ourselves, we also import annually 412,000,000 
worth of oak, ash, and coniferous timber, all of which 
we might gro® at home, eDr. Schlich’ has estimated that 
if 6,000,000 acres of our waste lands were planted, they 
would gventually yield sufficient timber to render these 
latter imports unnecessary. It is even probable thata 
smaller area would suffice, were the productiveness of 
our existing woodlands increased by better manage- 
ment. 
eThis extension and improvement of our woodlands is 
the more urgent, as the forests of Canada, Scandinavia 
and Russia, from. whence most of our timber imports 
come, are not sufficiently well managed to secure 
the production of a steady supply of timber for export. 
The markets for their timber are also extending in 
France, Italy, the Netherlands, the United States, South 
Africa, and other insufficiéntly wooded countries. The 
following table, comparing the ratio of the woodland 
area in r892 of our own and other European countries, 


ewith their total area, places us at the bottom of the 





list :— 
è 
Name of ceuntry.° | Area of forests Remarks. 
: s Acres. 
Austria-dlungary . 343 
f Area of forests less 
Russia i ° . 342 { by 102,000 acres 
. since 1872. 
Germany . ‘ . 237 
‘ © Sweden and Norway . e 250 
* France a ` . 159 
Beli ae f . D Countries import- 
Holland : ; : ni ing more timber 
Denmark j Š j i? than they export. 
Brisish Isles i è 39 
Š . 


e * Holland on the list. 


t 


. 





It our present area of woodlands, 3,000,000 acres, were 


. increased by 6,000,000 acres, as proposed by Dr. Schlichg 


we should still have only 119 acres of woodland per 1000 
acres total area, and should stand between Belgium and 


* o 
o These 6,000,000 ,acres*would chiefly te taken froin our 
unenclosed mountain and heather lgnd, which, in the 
agrieultural feturns for 1892 is given as 12,117,000 acres 
for Great Britain, figuregfor Ireland apparently not being 
available. But as it 1880 there were 44 million acres of 


e waste land fn Ivgland, it is probably within the mark to 


estimate. the total arga of unenciosed mountain and 
heagher land fer the United Kingdom at fs million acres. 
2 t Mafiual®f Forestry,” vol. i. p. 65. 
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Muon of this lag@ is at prgsent used for pasturing sheep, 
and leased gn the Highlands of Scotland at from onego 
four shillings an acre, according to qualfty. Large areas 
of it are also let as deer forests, the rent being fixed at 
about £25 for each stag which may be shot ; and as 2500 
acres will support about 25 deer, five only of which are 
mature stags, tife rent of average deer forests, exclusive 
of the buildings on them, cannot be more thangone 
shilling an acre. 
where sheep pasture does not pay, which are generally 
let as deer forests. ° 

The cost of planting or sowing varies considerably 
according to circumstances, and is given in Brown’s 
“Forester” (1882) as varying between £3and #10 gn acre, 
according to the nature of the fencing and draining re- 
quired, which are the chief items. In calculating the 
returns from a plantation, the initial cost of planting must 
be reckoned at 24 per cent. compound interest up to the 
date of felling, and this sum deducted from the proceeds 
of the felling. Awy intermediate proceeds from thinnings 
will of course be added with interest allowed up to the 
date of the final felling. me i 

Before a landowner woyld venture to quit his land 
on a large scale, he would have to answer the following 
questions :— ° a 

Is the land suitable for the swccessfyl growth of any 
particular forest species ; and ifsc, what are these species, 
and how should they be grown? Will te sale of the 
timber be more profitable than the present rent of the 
land? As arule, most of these rough pasture lands, ex- 
cept in their moister depressions, are only fit for conifers, 
and in many cases only for Scotch pine. A large part of 
the area also is at present stocked with game, and al- 
though forest growth may be compatible with pheasants, 
black game, capercailzie, or a moderate number of deer, 
it certainly cannot be expected to thrive where rabbits 
abound ; so that the value of the land as a game-preserve 
will also intervene. 

Experiments might certainly be made to plant up the 
extensive tracts in the Midlands aad elsewhere, which are 
now encumbered with shale.and slag from abandoned 
ironworks, and which may be bought for an old song. 
Ash and maple grow well on heaps of slag in the 
Ardennes, and thesg species, and probably some others, 
might certainly be planted on similar areas in our Black 
Country. It is true that the cultivation of trees will nt 
prosper within a certain distance from factory chimneys 
belching out sulphurous and other noxious fumes, but 
means may be adopted to fix the sulphur within the 
factory, and to prevent the air from being contaminated ; 
evhilst Much of the shale and slag is already sufficiently 
distant from the obnoxious chimneys. 

As regards the increased demands whichewag extended 
area of woodlands would afford to labour, Dr.“Schlich 
has calculated that if 6,000,000 acres of our waste lands 
were planted up at the rate of 300,000 acres a year, this 
would employ annually some 15,000 labourers, and that 
eventually, once the forests had been grown, about 108,000 
labourers would find in them steady employment, besides 
the large number of hands required by the special forest 
industries which this large forest area would certainly call 
into existence. ö . 

Such an industry already exists in the chair-making 
business gf Buckinghamshire. The forests on the Chil- 
tern Hills supply thousands of people with beech-wood, 
500,000 gubic feet of which are worked up annually into 
chairs in the town of High Wycombe and the surround- 
ing villages. Some of these beech forests are getting 
thin and unproductive, owing to excessive®felling and 
other bad management ;,but wherever a moderate amount 
of care is taken not to overcut the woods, as much as 
20s. an acre per annum is obtained, without agy expenses 
for planting, as the beech repwoducgs itself naturally. 
The poor dry soil above the chalk, on which the beech 
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It is tfe poorer lands at high altitudes,’ 
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thgives, would, if the forest Were sooted up gnd the soil 
limed at considerwble expense, only yield a rental of 12s. 
an acre as farm-land. Evidently here we have a district 
where forestry is more productive than agriculture, and 
where planting might be extended ; and the same may be 
said of the large area of heather land abeve the Bagshot 
Sandsin Surrey, Berkshire, and Hampshire, wHich might 
all Be stocked with coniféfs were sensible measures 
adopted to stop the progress of the annual heath fires. 

When it is remembered that we import 70,000 tons of 
pit-props every year, chiefly from the cluster pine forests 
near Bordeaux, and that in the Belgian Ardennes, at a 
distance ofe80 miles from the coal fines, 40-year old 
Scotch ‘pine, used for pit-wood, can be sold standing for 
£55 per acre, exclusive of the value of thinnings, which 
would pay for the c@st of producing and tending the 
forests, and this means an annual profit of 16s. an acre, 
including an allowance for compound interest at 3 per 
cent., there can be no reason why wee should not grow 
our own pit-props on waste land unsuitable for agri- 
culture. 

. Many fa n heavy land are at present either going 
out of cultivation or paying vefy badly, and as an example 


_ of the successful forest treatment of similar land on the 


London clay, the Princeg Coverts, near Esher, in Surrey, 
may be cited. . , 

Leopold ofSaxe Coburg, the consort of our Princess 
Charlotte, and afterwards King of the Belgians, about 
seventy years ago united several small woodland areas, by 
planting up the land of two farms, in which they were 
situated, with hazel and ash coppice and oak standards. 
The present extent of the coverts is 868 acres, and their 
yield, after deducting all costs of management, amounts 
to at least 165. an acre per annum, and probably more; 
but Messrs. Clutton, the agents of the Crown lands, in 
which these woods are at present included, might supply 
the correct figures. 
and yields supports for fruit and ornamental trees, 
bean- and pea-sticks, ,clothes-props, kindling fuel, &c., 
which are largely in demand for gardens, orchards, and 
laundries around London; while the oaks, which in 
seventy years attain a girth of about five feet, gre 
readily sold standing at Is. 6d. and 2s. a cubic foot, 
according to quality. i 

e Whilst, however, the work of planting up our waste 
lands must necessarily be chiefly left *to private agency, 
the State should bring the Crown forests into a high 
state of productiveness, and render them examples of 
‘good forest management. Forestry is eminently a prac- 
tical business, and when a landowner wishes to plant, ha 
should be able to see the ideal way of dealing with 


. different localities on economic principles in our Crown 


forests is at present is far from being the case. Very 
large sums of public money were spent in planting up 
the Crown forests in 1813-25, when there was a fear of 
our running short of timber forthe Navy. It is true that 
our Navy now depends on teak and iron, rather than on 
oak and pine; but oak and pine are still valuable com- 
modities, and the present condition of the Crown planta- 
tions, made about seventy-five years ago, is cértainly not 
satisfactory, owing to the want of underwood, and the 
excessive nature of the thinnings to which they have 
been subjected. Over an extensive area in the New 
Forest the Scotch pine mosses have been allowed to out- 
grow the oaks they were intended to shelter temporarily. 
The fact is, a forester is wanted at the head of our 
Crown forests, who will see, among other things, that 
they are pr@perly underplanted, and that all blanks are 
restocked ; but in order to do this successfully, the 
rabbits, which now swarm in sohe of the woods, must be 
kept down, This was not the case twenty years ago; 
but their increase gf latg has been prodigious, and they 
not only eat every natural seedling which appears, but 
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The coppice is felled every ten years, 
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also threaten the existence of the older trees by barking 
them in the winter. hg r 
It should be noted that the Cwown forests are 
managed by the Ştate, and their proceeds go into the 


«Treasury, but that the sporting rights in some of them ® 


are vested inthe Crown. Surely the Royal sportsmer 
might be contented with a moderate number of rabbits, | 
and with pheasants, which do no injury to the ‘woods, 
and not require the enormous multiplication of rabbits, 
which no coftifiental prince would suffer in his forests. 

It*may be objected that by treating our Crown forests 
for economic forestry, as is the case with the Crown 
woodlands in other European countries, we should intro- 
duce uniformity, and spoil much of their picturesque- 
ness. There aye, however, 5000 acres in Epping Forest, 
4000 in Windsor Park, and extensive tracts in tht Ney 
Forest, which might be reserved for the lovers of the 
picturesque, and even then 100,000 acres might be found 
n the Crown forests which could be made into models 
òo good forest mamagement, which are at present not 
to be found anywhere in Britain. W. R. FISHER. 


NOTES. Z 

Ir is stated that the Emperor @f Austria has just made a 
graceful recognition of the important services which the Geo- 
logical Survey of India has rendered to science, by the p8esenta- 
tion of gold medals to the two senior members of the Survey, 
Dr. W. King and Mr. C. L. Griesbach, Surely for the 
Emperor of Austria we should read Empress of India. 

THE next annual meeting of the Museums Association is o 
be held in Dublin, beginning on the 26th of Juife, and lasting 
four days. Dr. Valentine Ball, C.B., F.R. S., is the President- 
elect, and a strong local committee has been formed, with Dr. 
R. F. Scharff and T. H. Longfield as honarary secretaries. 
There will be a reception of the members on Tuesday, June 26, 
at the Zoological Gardens, and otf the following Thursday an 
excursion will be made to the Wicklow Mountains, Last year’s 
meeting o f the Association in London,eunder the presidency of 
Sir William H. Flower, resulted in the accretion of a cqnsider-e 
able number of new members, and the Association has now 
become a strong and successful body. 

THE sixty-sixth annual meeting of Germaf scientific and 
medical men will be held this year at Vienna, from 24th to 30th 
September. This function is still more all-embracing than the 
British Association, maintaining as'it does the true brotherhood 
of. natural and physical sciences with the branches of medicine. 
If all accounts be true which we hear of the section work at the 
recent Medical Congress in Rome, the best-meant efforts at 


organisation may sometimes falè short of their mark at a very ree 
large meeting. But no city knows better than Vienna how to © » ® 


entertain and, at the same time, to keep work going on 
smoothly. Active preparations have already been begun for 
the September meeting, and the programme of arrangements 
will be issued in the beginning of July. ry 

A COMMISSION, nominated by the physical section of the 
Amsterdam Society for the Advancement of Physics and Medi- 
cine, and consisting of Profs. Gunning, van't Hoff, Polak, 
van Deventer, and Lobry de Bruyn, has made arrangements 


for the celebration of the cgntenary of the death of Lavoisier è e 


on May 8. Prof, Gunning will <dgliver a commemorative 
address, and Dr. van Deventer will describe the apparatus o 


the Dutch physicist van Marn, by means of which ha*has °, 


repeated the experiments of Lavošier on combustion. The 
apparatus, constructed like Lavoisier’se but improved by van 
Marum, are contained in the museum of ¢Ieyley’s Society at e 
Harlem. Some of the works, portraitsy and letters ofthe French 
investigator will also be exhibited at the egming’celebratior® 
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= ÁT ghe efd of last-wee& a “series of severe earthquake dis- Fieuch, or Fpglish, to the Peau of the Faculty by August 91, 


sturbarices passed over Greece causing gteat destruction of pro- 
“perty and loss of lifg. A sharp shock was felt at Athens about 
seven o'clock on April 20, jt appeared to pass from west t8 
“east, and lasted for about half a minute. The shock was also? 
delt throughout tlfe kingdom, though with less severity in the 
œ Pelopognesus than in Northern Greece, while Zante and the other 
Ionian Islands appear to have escaped injury. Thebes was al- 
most completely wrecked by the first disturbange,eand a second 
shock, which t#®k place at six o’clock on Saturday moming, 
completed the destruction. Shocks were also felt at Athens on 
Saturday morning, but no very serious casualties have occurred 
there. The district that has felt the effects of the disturbance 
most severely is that lying between Thebes, @&ivadia, Atalanti, 
and CHalcis. According to the reports, the intensity of the 
shocks diminished in proportion to the distance from this centre. 
; The villages round Atalanti have suffered terribly, Larymni, 
Proskina, Malesima, Martino, and Pelli being left in ruins. In 
the town of Chalcis, also, the earthquake has effected consider- 
able damage. A violent shock was felt there at noon of Sun- 
day, and caused great devastation. There is some uncertainty 
as to the numbe of persons, killed by the effects of the earth- 
quakes. The official estimate gives the number of lives lost as 
about 200, but other reports make it as many as 300. Tremors 
continue to be felt at Athens and other places, but no great 
shock has been reported since that which visited the districts of 
Chalcis and Atalanti on Sunday. 


eTHE Royal Geographical Society has awarded its gold 

medals for the current session to Captain H. Bower, for his 
remarkable journey across Tibet from west to east, and to M. 

Elisée Reclus, on the completion of his great work on com- 
paratite geography, entitled ‘‘Nouvelle Geographie Uni- 

e verselle.” The minor awards were given as follows :—The 
Murchison grant to Captain Joseph Wiggins, for his services in 
opening up pos Kara Sea route to Siberia ; the Back grant to 

= Captain Ħ. j. Snow, for his surveys of the Kurile Islands ; the 
Gill Memorial to Mr. J. E. Ferguson, a native of Sigs 
Leone, for his elucidatign of the geography of the Gold Coast 
interior ; and the Cuthbert Peek grant to Dr. J, W. Gregory, 


in recognition @f hif journey to Lake Baringo and Mount — 


Kenia. The Duke of York has consented to become Honorary 
President of the Society. Dr. H. Mohn (Norway), Mr. 
Frederic $eppe (Transvaal ‘Republic), and Mr. Justin Winsor 
(United States) were elected honorary corresponding members. 


THE philosophical faculty of the University of Gottingen has 
e Offered two prizes—the first of 3400 marks, and the second. of 
*» ° 680 marks—for the best investigations of the solubility of mixed 
crystals. At present this question is of especial interegy, as 
according to vant Hoffs hypothesis a mixed crystal may be 
regarded as a solution in a solid solvent. By an application of 

the thermodynamical equations of Willard Gibbs, Roozeboom 

has also studied the conditions of equilibrium of mixed crystals 
when in contact with their saturated solutions. These con- 
siderations lead to a result which may be stated as follows -—1f 

e a substance A form a mixed *crystal with another substance, 
e «when the mixed crystal is in contact with its saturated solution, 
the ratio of the concentration of A in * the qixed crystal to its 

œ ©  ébncentration in the saturated solution should be the same, no 
„2 meler what the absolute valos of the concentration may be, 

r provided the molecular wei ht of A in the mixed crystal and in 
the saturated solution ig the same. Measurements of the solu- 

e bility of mixed crygtals will therefore test the validity of the 

m above theoretical views, and may lead toa method of estimating 
the molecular Weights of substances in the solid state. Com- 

® petitors must sand in their results, written in German, Latin, 

» «* eNO. 1278, voL.49| ° ° : 
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1896, The awards are to be announced in March 1897. 


THE international character of the Naples Zoological Station 
shows each year increasingly. Great Britain is at present 
represented by M®. Riches for Cambridge, Dr. Günther and Mr. 
H. Vernon for Oxford, and MrgMoore for the British Asagcia- 
tion, Germany maintains two tables, and keeps them both occu- 
pied. Among those present at Naples now are Prof. His of 
Leipzig, Prof. Ludwig of Bonn, Prof, Ewald of Strasburg, 
Dr. Klaatsch and Baron v. Uexküll of Heidelberg. Austria- © 
Hungary’s three taBles are occupied by two physiologists of 
Vienna, Dr. Beer and Dr. Fuchs, and Prof. Klein, botanist, from 
Buda-Pest. The ten Italian tables are occupied all the yearround. 
Russia has sent Dr. Golenkin, Prof.*Ognew, and Miss Pere- 
jaslewzewa from Moscow. Switzerland, Holland, and Belgium 
maintain one table each, and Dr. Staehelin (Basel), Dr. Schmidt 
(Utrecht), and Prof? Heymans (Ghent) occupy them. Itis said 
that Roumania will join the other nations this spring, taking a 
table and sending Prof. Sihleanu from Bucharest and that negotia- 
tions are pending with Bulgaifa. The contract witn Spain will 
probably be renewed this year; indeed, nearly every, State in 
Europe—France and the Scandinavjan kingdoms excepted—is 
represented at Naples. A striking feature this year is the great 
number of Americans. Some years ago, no refations having 
then been established between the Zoological Station and the 
United States authorities, Major. Alex. H. Davis, of Syracuse, 
New York, instituted a table for his countrymen, but the 
demand becoming greater, a movement was set on foot among 
American naturalists asking the Smithsonian Institute to take a 
table, while at the same time Prof. Agassiz proposed theglike to 
the authorities of Harvard College. The development of interest 
in the work is shown by the fact that not only are these 
tables continuously occupied by Americans, but that Major 
Davis has again stepped forward to take another to meet the 
urgent demand, and that Prof. Dohr has consented to place 
provisionally one or two others at the disposal of American 
students who wished to work at the Naples Station this year. 
It®is not improbable that, in the near future, California and 
Japan, representing ‘spectively the eastern and western shores 
of the Pacific, may have their delegates working side by side 
in the famous ‘‘ Stagione.” It may then fairly claim to have 
girdled the world with the far-reaching influence of its aims and 
its methods. Of that imitation which is ‘‘the sincerest 
flattery” there has been no lack. Other and excellent stations 
dhave come into being ; others still are projected, all doubtless, in 
varying degree,- to serve for purposes of use; but as first 
exemplar, as foremost in equipment, as incomparat™ajchest in ` 
its intimacy of association with the chief biologists of our time, 
and, above all, in its international comprehensiveness and repre- 
sentation, the Naples Station is now, and bids fair long to 
remain unchallenged, the universal clearing-house of the 
world’s biological science. 


THe dedth is announced of M., G. Salet,. of the Paris 


Sorbonne. r 


M. GRIMAUX, Professor of Chemistry at the Ecole Poly- 
technique, @as been elected a member of the Paris Academy of 
Sciences, in the place of the late M, Frémy. 


Dr. W. A. TILDEN, E.R.S., Professor of Chemistry in the 
Mason College, Birmingham, has been appointed Dr, T. E, 
Thorpe’s successor at the Royal College of Science. 


Mr. W. Esson, F.R.S., has been appointed Deputy Saviljan 
Professor of Geometry at Oxford, the continued illfiess of Prof. 
Sylvester having rendered him unable to perform the statutory 


duties of his office. 
e., 
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o THREE research scholarships’ each of the vali: of 4250, and 
open only to'British subjects, have been instituted by the Grocers’ 
Company ‘‘ as an encouragement to the making of exact re- 
searches into the causes and prevention of important diseases,” 


THE University College of Liverpool ha8 a geperous friend 
in@fr. George Holt, who hag regently offered £10,000 to the 
Council for the endowment of a chair of pathology in the 
Medical School. The only endowed chair hitherto possessed 
by the school is that of physiology, which was also a gift from 
Mr. Holt. 


@ 

. THE Chemist ae Druggist says that the herbarium of the 
late Isaac C. Martindale, of Philadelphia, comprising over 
200,000 different plants and ferns gathered from every country 
in the world, and valued at ten thousand dollars, has been pre- 
sented to the Philadelphia College of Pharmacy. The 
herbarium was bought from the heirs of tfle late proprietor by 
Mr, Howard B. French and Messrs. Smith, Kline, anf French 
jointly, and given to the College by these gentlemen. 

e a 


° 
THE agricultural correspondent of the Zzzzes points out that 
the appSintment of an official agrostologist to the Department 


of Agriculture atgWashirfgton is an event of exceptional in- |, 


terest, for it gnvolves a recognition of the primary importance of 
the grasses in the rural economy of the nation. 
the United States agrostologist will include the identification of 
grasses and the investigation of forage plants, the preparation 
of monographs on grasses, and the cond uct of various inquiries 
into grasses and forage plants. The gentleman who has been 
selected to fill the post is Prof. Frank L. Scribner. He has 
alreafly filled the position of chief of the section of vegetable 
pathology in the Agricultural Department at Washington, and 
has recently been Director of the Tennessee Agricultural 
Experiment Station. i 


THE recent operations in Epping Forest have given rise to a 
large amount of correspondence in the daily papers, all the 
writers, with one or two exceptions, being opposed to the 
thinning of the timber and to the other improvements Wing 
effected by the Consefvators. The Epping Forest Committee 
of the Corporation of London have so far met the public view 
of their proceedings as to promise that farther operations shall 
be suspended till 4 select committee of experts have gone over 
the ground and reported uponthe matter. Without prejudicing 
the decision of this committee, i t may fairly be stated that the 
newspaper correspondents have’ given a most exaggerated a- 
count of the number of trees felled. In the meantime, the 
Essex lub has convened a meeting for Saturday, April 
28, to examine the districts under discussion, and to give an 
opportunity for the ventilation of the whole question of the 
Forest management. The meeting will be conducted by the 
.verderers, Sir T. Fowell Buxgton and Mr. E. N. Buxton, Prof. 
Meldola, F.R.S., who as first president of the Club has in these 
columns expressed his views on the question (vol. xxvii. p. 447), 
and Prof. C. Stewart, the President of the Linnean Society. 
Mr. Angus D. Webster, a well-known expert in forest matters, 
who is now manager of woods to the Duke of Bedford, will be 
present at the meeting, and many other authoritiesgare expected 
to take part in the proceedings. 


e 

THE Romanes lecture for 1894 will be delivered by Prof. 
Weismanngat the Sheldonian Theatre, Oxford, on Wednesday, 
May 2, at 2.15 p.m. 


Dr. JOHN HOPKINSON, F.R.S., will deliver the *‘ James | 
Forrest” #ecture at the Institution of Civil Engineers, on | 
Thursday, May 3, &t 8 p°m., his subject being “The Relation | 
in the northern part of.the North Sta, fakes place next week,e 


of Mathematics to Engineering.” 
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The duties of |: 


e LY 
A COURSE of five lectures o1? ‘‘ @eographical Distribution ” 
will be delivered by Mr, F. E. Begdard, F.R.S., in the Leoture, 
Room in the Zoological Society’ s Gardens, Regent’s Park, on 


e Saturdays at 4 p.m, commencing Saturday, May 19. 


On Thursday,*May 3, Prof. Dewar will deliver the first of a 
course of lectures at the Royal Institution, on ‘The Solid antl 
Liquid States of Matter” ; on Saturday, May 5, Captaig Abneye 
delivers the first of the Tyndall Lectures on é‘ Colour Vision,” 
and on Tuesday May r, Prof. Judd begins a course of lectures 
on ¢ Rubies.” 


DURING the present term, Prof, Clifton is lecturing at Oxford 


‘on the optical properties of crystals; Messrs. W. W. Fisher 
aud Watts on inorganic and organic chemistry respectively ; 
Prof. A. H., Græn on field geology and applied geology ; Prof. 
Ray Lankester on the Mammalia; Prof. Burdon Sanderson 8n 
the special senses; and Prof. Vines continues his advanced course 


in botany. Dr. Tylor lectures on the races of mankind, as 


classified by language, civilisation, and history; and Mr. H. 
Balfqur on the progress in the arts of mankind, particularly as . 
illustrated by the Pitt-Rivers collection. 
tary lectures by demonstrators and others are annongeea in all 
the departments. e 


Numerous supplemen- 


THE programme of the meeting of the Iron and Steel Institute, 


to be held at the Institution of Civil Engineers on May% and 3, 
has been issued. Mr. Windsor Richards will preside and 
deliver an address. 
the *‘ Physical Influence of certain Elements upoa Iron 
William Hawdon will describe a new departure in the cen- 
struction of blast furnaces; and Mr. Jeremiah flead will point 
out the growing importance of Scandinavia as a source of 
iron ore supply. 
electricity in the way of replacing steam and ogher motors in the’ 
iron and steel industries, 
French process—a Bessemer:process on a small scale. A paper 
on the relations between the chemical constitution and ultimate 
strength of steel will be read by Mr. W. R. Webster; and 


Prof. J. O. Arnold will’ read a paper on 
*s Me. 
3 


Mr. D. Selby-Bigge will discuss the uses of 


Mr. G. J. Snelus willexplain a new 


Mr. J. E. Stead and Mr. H. K, Bamber will speak, the formes 
on the microscopic examination of i irgn and steel, and the latter 
on the analysis of steel. 


La Nature credits Mr. J. Lancaster, an? American orni- 
thologist, with the assertion that he has seen frigate- -birds fying 
continuously for seven days. According to his "observations, the 
birds do not get fatigued-even after staying such a long time in 
the air ; in fact, not only can the frigate-bird maintain itself in 
the air almost without moving its wings, but it can travel with 
a velocity of 160 kilometres’ per hour with very little exertion. | 


Though the albatross has ust&lly a greater breadth of wipe. « 


than the frigate-bird, it can only sustain itself in the air four or” 
five days. l 

Tar. Roman villa at Lianewit Major has been described, and 
the remains figured, by General Pitt-Rivers, In the Western 
Mail of Monday last, Mr. John Storrie says that he has visited 
a Roman villa at Ely, near Cardiff, and found that the wall 
plaster is painted with exactly the same patterns as that of 
the villa at Llantwit. There is other evidence that both villas 
were erected by the same workmen. Mr. Storrie also found 


relics not only of thegpae-historic village, but of paleolithié © 
man, thus indicating that the distfiot examined may have begn | 


a settlement of man continuously from the time of the palæo- | 


lithic men of the river gravelf, then the marsh «lweller€, then "e 


the Romans, and that it was onl% deserted when the present 
village of Ely tgok its rise probably during 1e early Donare 
period. 


THE fourth trip of H.M.S. Fackal, 3 physical obseryations 
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completing thè quarterly o8serv&tions for one year undertaken 
hy the Fishery Board for Scoéland, in afociation with the re- 
sgarches simultanéougly carried out by Prof. Kriimmel of Kiel, 
and Prof. Pettersson of Stogkholm. Ms. 91. N. Dickson has 
fiad charge of the observations at sea, and wild present a com- 
peehensive report fo the Fishery Board in the course of this 
gear, While the trip of August 1893 was very successful, 
those of November 1893 and February 1894 were unfortu- 
nate as regards weather, the acka?! encountgring the full 
force of the two#most violent storms of the winter on these 
occasions, and being thus unable to complete the full programme 
of work. 


IN consequence of the break-down of the proposed expedition 
{under Dr. Stein) to Ellesmeré Land, efforts ar® being made in 
tiis, country and in Sweden to ensure that an adequate search 
is made by whalers, or by a special expedition, for the missing 
Swedish naturalists, Björling and Kalstennius, and the New- 
foundlanders who were in their company. elt will be remem- 
bered that the young Swedes set out from St. John’s, in 4892, 
in a small schooner, the Azpple, the wreck of which was dis- 
covered last summer on the Carey Islands. The survivors 
intended to mak@ for the Eskimo settlement on Ellesmere Land, 
where they hoped to be rescued. It is just possible that they 
may survive, and prompt action is needed to make up for the 
time lost in trusting to the intentions of the American expedition. 
Mr. Clements R. Markham has opened a subscription list at 
the Royal Geographical Society,. 1, Savile Row, where a con- 
sidgrable sum has already been received. 


THe expedifion of the German Cameroons Government, 
under Baron von Uechtritz, to delimit the Hinterland of the 
Cameroons has, according to a private letter of its scientific 
membet, Dr. Passarge, published in Dr. Danckelman’s Mitthei- 
Jungen, had mere than a political object. It proceeded up the 
Benue to Yola, and after beifg well received by the Sultan, 
left for the east, and reached Garua in the autumn of last year, 
where, in Company with the French mission, the boundary line 
wetween,French and German territory was settled, and access 
to Lake Chad from the sogth behind the Cameroons insured to 
the French Congo territory east of the Shari. Dr. Passarge 
has made the m8st complete geological survey of the Benue 
that has yet been attempted, and his observations throw much 
light on the geoligy of the Western Sudan generally. 


THE May number of the Geographical Yournal announces 
two new expeditions into Africa of more than ordinary scien- 
tific interest. Dr. Donaldson Smith, an American traveller 
ho has already. had some experience in Somaliland, is to 
make another effort to force a way from the north coast of 
Somaliland to the Lake Rudolph region, The expedition will 
probably start in May. Mr. R. T. Coryndon, well knowneas 
a hunter and collector in South Africa, is on his way, wié the 
Cape and Lakes Nyasa and Tanganyika, to the eastern edge 
of the græt Congo forest, where he intends to make a per- 
manent camp, from which natural history collecting may be 
carried on for a year or more. Both explorers are trained in 
the use of surveying instruments, and if all goes well, the 
results obtained cannot fail to be of the greatest interest and 


Yalue. o 


*\ SERIES of long, nearly parallel lakes, lying in Central New 


e York¢State, hawbeen investigated by Mr. Réiph S. Tarr (Bull 


Geol.’ Soc. Amer. vol. v. Jp. 339-356, 1894). Several of 
these lakes, known as Fingef lakes, and notably lakes Cayuga 


gnd Seneca, arè extremely long compared with their width. | 


With the exception of ong or two minute ones, they all drain 
northwards and &ventually enter Lake Ontario through the 
Oswego or through the Gerfesee river. Mr. Tarr gives reasons 
s e 


+ 


e 
for belie¥ing that ‘Sake Cayugf, and presumably other of the 
Finger lakes, iPsituated in% rock-basin with agmaximum dept? 
of approximately 435 feet. The nature of the proof is that the 
pre-glacial ¢ributaries to this valley are found to be rock-enclosed, 


sand that their lowest points are above the present lake surface.” 


There appear to bẹ various reasons why a rock-basin should be 
constructed with comparative ease in the Tegion discussed. Mr. 
Tarr finds that the course of fhe pre-glacial Cayuga was north- 
ward, and probably tributary to a river which drained at least — 
one of the great lakes, Ontatio. And as the tributaries -of 
Cayuga river seem to prove the rock-basin origin of Lake 
Cayuga, it is argued that the Cayuga river fributary to the 
Ontario stream indicates that Lake Ontario is also a rock*basin, 


KIRCHHOFF’s law connecting the absorptive and emissive 
powers of substances has been tested for ‘glass by G. B. Rizzo, 
who has communicated his results to the Accademia di Torino, 
Kirchhoffs law states that any substance absorbs those rays 
which if, is capable of emitting at the same temperature, and 
that the emissive and absorptive powers are, under similar con- 
ditions, numerically proportional, The glass tested had been 
coloured blue by means of oxid@ of cobalt. It was heated to a 
red heat in a Bunsen flame, and placed in front of the slit of a 
spectroscope in which a bolometer was substituted for the tele- 
scope. The absorptive power was measured by comparing the 
intensity of the continuous spectrum given out by an Auer lamp 
with that of the absorption spectrum due to the glass, and the 
emissive power was determined by noting the effect of the spec- 
trum of the hot glass alone upon the bolometer. The results 
show that while the emissive power decreases nearly uniformly 
between the wave-lengths 685 and 580, the absorptive power 
shows decided maxima in the red, yellow, and green, which 
show no relation whatever to the emissive power. It must 
therefore be concluded that Kirchhoff’s law does not hold good 
for this and similar cases. 


AT a recent meeting of the Accademia dei Lincei, Prof. Riccò 
drew attention to the difference of time between the seismometer 
records of Zante and Catania during the first four months of last 
year, and communicated some important conclusions regarding 
the mode of propagation of earthquake shocks between the two 
places. The distance between the stations is 515 km. (320, 
miles), and the differenge in time between the four earthquake 
shocks originating at Zante ranged from 4 min. 20 sec, to 7 min. 
30 sec., and gave a mean velocity of 1439 m. per second. This 
velocity, curiously enough, nearly coincides with the velocity af 
sqund in water, This means that the shock was not propagated 
along the bottom of the Ionian Sea—in which case it would have 
travelled with a speed of something between 2000qgnd 4000 m. 
per second—but was transmitted by the water sicily. 
The circumstance that no shock was propagated through the 
ground, Prof. Riccd attributes to the probability that the ground 
to the east of the Etna district is discontinuous and much 
broken up. ° l i 


IN a paper gommunicated to the R. Accademia delle Scienze 
dell’Istituto di Bologna, Prof. Augusto Righi gives a de- 


*scription of a very sensitive idiostatic,electrometer which he has 


constructed. The essential part of the instrument consists of a thin 
aluminium disc about 9 c.m. in diameter, having a hole r c.m. 
in diameter at the centre, and also two sector-shaped windows. 
A light aliminium needle, of the usual shape employed in 


' quadrant electrometers, is suspended above this disc by a bifilar 


suspension, and carries a thin platinum wire which ips into a 
vessel containing sulphuricagjd. Two metal discs, pierced with 
central holes, are placed one above the needle, and the other 
below the disc withthe windows, These two discs ame generally 
placed in metallic connection with thë con@ucting case which 


surrounds the instrument, and they form one plate of a con- 
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denser, the other consisting of thegmiddle dise and the ntedle. 

“If #difference of pojential exists betwe@n these tw@ systems of 
conductors, then the needle will be deflected, the deflection 
being approximately proportional to the square of the difference 
of potential. The sensitiveness of the instrument can be varied 
by altering the distance between the upper and lower discs and 
the middle one, or by placing the lower disc in metallic com- 
munication with the needle and miidd® disc, instead of having 
it connected with the upper disc, With a scale at a distance of 
five metres a deflection of one millimetre corresponds to 0°14 
volts, On account of the deflection being proportional to the 
square of the difference of potential the sengtiveness increases 
with the deflection, so that when the instrument is employed in 
measuring a difference of potential of three volts, one milli- 
‘metre of the scale correspends to a change of potential of 0°0033 
volts. 


In No. 7 of the pamphlets which the Phygjcal Laboratory of 
the University of Leyden is issuing under the direction of Prof. 
Kamerlingh Onnes, there is an interesting paper by Dr, L. H. 
Siertsema on the magnetic rotatory dispersion of oxygen. In 
most subsfances the magnetic'rotatory dispersion approximately, 
at any rate follows the law that governs natural rotation, viz. 
that the rotation varjes inversely as the square of the wave- 
length. In strongly magnetic bodies, such as solutions of iron 
salts, the dispersion is much greater; according to Becquerel 
the rotation being proportional to the fourth power of the wave- 
length. Oxygen seems to be an exception, for while Becquere} 
thought he obtained a small dispersion, more recently Kundt 
and Rontgen obtained no dispersion. The arrangement of the 


apparatus employed by the author resembles that used by Kundt, 


and Romgen. The gas under high pressure is enclosed with a 
polariser and analyser in along tube, and the rotation is obtained 
by fixing one end of the tube and turning the other, so that 
torsion is given to the tube. The tube lies in a long magnet- 
ising coil containing 3600 turns, and through which a current of 
70o amperes is passed, Sdime preliminary experiments, made 
with commercial oxygen at a pressure of about 100 atmospheres, 
have shown that, contrary to the result given by Becquerel, 
Verdet’s constant for oxygen decreases regularly with increas- 
ing wave-lengths, and that for violet it is twice as large as 
for®%ed. 


AT a recent meeting of the Kaiserliche Akademie der Wissen- 
schaften of Vienna, Prof. Klemencic read a paper on the 
magnetisation of iron and nickel wires by rapid electrical 
oscillations, From the amount of heat developed in a wire of a 
magnetic material traversed by electrical oscillations the author 
ae of the formula given by Lord Rayleigh 
and Steh, the value of p (the permeability). The heat 
developed in the wire under observation was determined by 
means of a thermoelectric couple, and was compared with the 
heat deyeloped in a non-magnetic wire under similar circum- 
stances, ‘The following are some of the values obtained for u :— 
Soft iron 118 ; steel wire, soft 106, hard 115 ; Bessemer steel, 
soft 77, hard 74; nickel 27. These values agree very well with 
those obtained by, Lord Rayleigh and Bauer for very feeble 
magnetising forces, The results obtained by these observers 
show that for certain values of the magnetising force the per- 
meability is constant, and that it afterwards rapidly increases. 
Now the results obtained by the author show that dver the 
range he is employing u has a constant value. This fact may 
be explained ether by supposing that the magnetising forces 
employed are so small that we are dealing with that part of the 
curve where u is constant, or that, although the magnetising 
forces are mach greater than those to which the former 
supposition limits us,ethe magnetisation is unable to follow 
the rapid changes in the magnetising force, so that the magneti- 
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sation never reaches that part of tiè cufve where u $ varjable 
and has very much greater values.g A rough estimation ha$ 
shown that, at least on the surface of the wire and at the com- 
mencement of the oscillations, the magnetising force exceeds 
wore than a hundredifold the maximum limit within which x is 
constant. Thus in these experiments there nfist exist a time 
lag in the magnetisation which must not be confused with the 
hysteresis. It would also appear that Bauer and ord Rayleigh’s 
results which:refer ¿0 longitudinal magnetisation, also apply to 
circular magnetisation, * 


THAT it is easy to find microbes in the soil capable ‘of as- 
similating atmospheric nitrogen, if culture media devoid of all 
combined nitrogen are employed, was pointed out by M. 
Winogradsky last sammer, and in a recent number of the Cates 
Rendus an account is given of important .progress made by 
him in this most interesting subject. By progressive 
cultivation of a mixture of microbes derived from soil, in a 
nutritive liquid from which all traces of combinéd nitrogen were 
carefully excluded, Winogradsky reduced the varieties present 
to three bacilli, of which one was finally separated out and dis- 
covered to be endowed with this function of assimilating 
atmospheric nitrogen. * This organis is strictly ®Maërobic, and 
will not grow in either broth or gelatine. It ferments glucose, 
producing butyric, acetic, and carbonic acid, and hydregen. 
The amount of atmospheric nitrogen assimilated is proportional 
to the quantity of glucose contained in the culture material, and 
which undergoes decomposition in the presence of this bacillus. 
Winogradsky concludes his paper by-suggesting that this 
phenomenon of the fixation of atmospheric nitrogensmay be due 
to the union within the living protoplasm of the microbial cell, of 
atmospheric nitrogen and nascent hydrogen, resulting in the 


synthesis of ammonia, A 


e 
A CATALOGUE of second-hand books, including, many rare 
and scarce volumes on scientific matters, has been issued by 
Messrs. E. George and Son, Booksellers, Whitechapel Road. 


A REPORT upon the work of the City and Guilds of London 
Institute during 1893 has just been issued, and it affords 
satisfactory evidence of the advance of t@thnical education, both 
in London and the provinces. A fact well worth recording is 
that the Salters’ Company have recently offered°to found, in 
connection with the Institute, a studentship or fellowship of the 
annual value of £150, to be awarded for the encouragement of 
higher research in chemistry in its relation to manufactures. A 
scheme of regulations for the award and tenure of this student- 

*ship is being drawn up, and the Council of the Institute hope 
that the action of the Company may result in increased cultiva- 
tion of original research, and a con8equent important advance in 
the application of chemistry to manufacturing industries. The 
report shows that the withdrawal of payment on the results of 
examinations in technology at centres outside the metropolis 
has had little or no effect in diminishing the number of 
candidates presenting themselves. It is pointed out thatehis is 
partly due to the pecuniary assistance which County Councils 
are now able to give for the furtherance of technical education, 
and partly to the recognised value of the certificates granted by 
the Institute in connection with these examinations. 


We have received a copy Af Luke Howard's treatise ‘On 
the Modifications of the Clouds” (London, 1803), which has 
been issued by Dr. Œ. Hellmany as No. 3 of theereprints of 
important and rare works relating to, meteorology dhd terres- 
trial magnetism. The first edition of his work is very scarce. 
The paper was firs presented to the Askesian Sdviety in the 
winter of 1802-3, and printed in vols, xvi. and Xwvii. of the 
Philosophical Magazine. It was the first successfil attempt gt 
cloud nomenclature, and up to the preset fime hgs formed the 
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basig of alf classificatioi®S. Many attempts of improving it have | - SPEED OF PERCEPTION @F STARS.—-When working at the 
~ ‘rom time to time been made, but th@ problem of obtaining a Etna Obse@atory durifig a high wind, Prof. Riccò noticed*how 
fect nomenclature stil] remains, toa great-extent, un- the pole star and its companion appeared to change their mutual 
mora per my ee ee j distance at every vibration of the telescope. The phenomenon 
solved. :When such an accomplished bibliographer as Br. | was not observed om the following night, which was calm, but 
° Wellmann undertakes the reproduction of work, we may be | could be reproduced by shaking the telescope. The pole star 
è sure that he wifl tell us all that can be known about it, and appeared in every case to.move more rapidly than its companion, 
e few persons can read his introductory remarks without learn- This observation has been communicdted to the Società degli Spet- 
: thi C ratively few copies appear to have | 70Seobisti Italiani, and cenn&ted with Prof. Schaeberle’Sinves- 
ERE SODEM VAMP ar Gry AS OE PP tigation of the difference of personal equation between bright and 
been reprinted from the Phzlosaphical Mpggzine, and Dr. | faint stars observed in transit, ` Schaeberle estimated the appa- 
Hellmann po@ts out that the first part of the text wag set up | rent retardation of faint stars at 0'02 sec. per magnitude. Prof. 
afresh, as some of the lines do not exactly agree ; also, that Ricco proposes to Tedetermine this by measurements of stella 
Some small omissions were made in the separate copies °of distances by the micrometer as compared with the transit instru- 
S02 which have been added to this new edition. In 1832 a | ment That the colour may have a determining iwfluence is 
Ee ee ee ee i, gece shown by the fact that when a spectrum is displaced rapidly at 
second edition was issued without plates; bujin 1849 L. Howard | right angles to its length, the more refrangible portions appear 
e appedts to have drawn a new set of cloud pictures, and these, | tolag'behind, - ee. $ 2. 
although not considered. to be equal to the first, were included ELEMENTS AND EPHEMERIS oF GALES COMET (é 1894).——~ 
in the third edition, published ‘in 1865. Many other details of | The following elements and ephemeris are given in a supple- 
great interest are given by Dr. Hellmann, to which we cannot | ment to Astronoubische Nachrichten, No, 3225 :— 
now refer. We may mention that the ‘plates only are actual 3 T = 1894 April 13°75 G.M.T. 
Jacsimiles, while the type of the text is as nearly as®possible ste P A 
like that of the original work, & = 206 15 l Mean Eq. 1894.0. 
THE addit®ns to the Zeological Society’s Gardens during the 4 a 37, I5 | ° 
past week include a Slaw Loris (Mycticebus tardigradus) from a ais oe 
Malagca, presented by Captain Spalding ; two Sooty Manga- “phemeris for Greenwich Midnight, 
beys (Cercocebus fuliginosus, 9 9), an African Civet Cat 1894. Se R.A. © PD 
{ Viverra civetta), two Royal Pythons (Python regius) from West April 26 101 38 i 124 23 
Africa, presented by the Rev. .Canon J. Taylor Smith ; two 30 II5 22 10g 3I 
Crested Porcupines (Hystrix cristata) from South, Africa, pre- The comet is increasing in brightness, and on April 30 it will 
sented by Nr. Adrian Vander Byl; a Water Vole (Arvicola | be 6°05 times brighter than at the time of discovery. 
amphibius) British, presented by Colonel L’Estrange-; a Buzzard A MISTAKEN COMETARY DIscovERY.—From anote by Prof. 
{Buteo vulgaris) British, presented by.Colonel C. B. Rashleigh ; | Krueger in Astronomische Nachrichten, No. 3224, i® appears 
a Raven (Corvus corax) British, presented by Miss P. L. that the object seen by Mr. Holmes on Aprilg, and afterwards 
* Boi iat , announced as a new comet, is really the nebula No. 6503 in 
Graham ; two Pin-tailed Sand Grouse (terocles alchata, § @) ` 
. ; La a pda: : the New General Catalogue. 
South Eur8pean, a Black Gallinule (Lzmmnocorax niger) from | - 
East Africa, two——~ Moorhens (Gallinula sp. inc.) from me 
“Madagascar, presented by Mr. H. H. Sharland ; four Swain- THE INSTITUTION OF MECHANICAL -` 
son’s Francolins (Francolinus swainsoni), a Delalande’s Lizard | . = ENGINEERS, .- 
© (Nuévas delalandii), a Rough-keeled Snake. (Dasypeltis scabra) S HE meeting of the Institution of Mechanical Engineers was 
from South Africa, pr&ented by Mr. J. E. Matcham ; a Chim- held last week in the theatre of the Institution of Civil 
panzee (Anthropopithecus. troglodytes, $) from West Africa, a | Engineers, on Thursday and Friday evenings, April 19 and 20. 
' Lioness . ( Fels deo). from.India, deposited; a Chimpanzee The chair was taken by the Pregident, Prof. Alexander. B. W. 
dath y nucle f West Afri White- Kennedy, F.R.S. Two papers wereread at the meeting: the 
(Anthropopithecus troglodytes, $ )from West rica, a hue- | first, “On the Grafton High Speed Engine,” by Mr. E- W. 
backed,lrumpeter (Psophia leucoptera), a „Short-tailed Parrot | Anderson; and the second, “On Fluid , Pressure. Reversing 
{Pachynus brachyurus) from the Upper Amazons, a Blackish | Gear,” by Mr. David Joy. The President’s address was, how- 
Sternothere (Sternotherus subniger) from Madagascar, pur- g| ever, tye chief feature of the meeting, and ‘to this we shall 
chased ; two Barbary Wild Sheep. (Outs tragelaphus, 2 9) born mainly confine our report, more especially as it would be diffi- 
in the Gard cult to give an adequate description of the mechanical devices 
«in the Gardens. -E bin ~i - upon which the two. papers were founded Wien, Come Tat 
. °- i > : elaborate illustrations. l n] so o ii 
: ay VO . After the usual formal proceédings, Prof. Kennedy read his. 
OUR ASTRONOMICAL COL UMN. i address. ` It had been éxpected that in consequence of the lead- 
Four New VARIABLE Srars.—Prof. E. C. Pickering | ing part the President has recently taken inthe development of 
announces (Astr. Mach. 3225) that four new variable stars | electrical engineering that thesaddress would ‘deal largely with 
have been discovered by’ Mrs.’ Fleming from the presence of | that subject, and in this respect the result proved to be in ac- 
brighhydrogen lines in photographs of their spectra taken in | cordance with general expectation. The address pointed. out 
connection with the Henry. Draper Memorial, ‘The first ofthese | that pracfical electrical problems divided themselves into three 
is a star in the constellation Sculptor, having the co-ordinates | main sections, in which electrical energy is used, respectively : 
R.A. oh. 10'4m. Decl. — 32° 36’. The range of variability Sf | firstly, for lighting; secondly, for power; andthirdly, for physico- 
this staris from magnitude 6°5 or 6'6 to 10'0, and the period | chemical processes, The third section, which relates to -the 
366 days. The second’star is Arg-Oeltz 16121, in Scorpius, its | depositiqn of metals, the reduction of chemical compounds, &c., 
. exact position being R.A. 16h. 50m Decl. — 30° 26’, Therange | was one In which the President had not had experience, but he 
a of variability is from 784o 11°6 magnituge, and the period is | had nogdoubt that there was a great future before it. In this 
= 278 days. ‘ The star B.D. + 1°°3417, in the constellation | section he also included the application of electricity to heating, 
+ Ophiuchus€R.A. 17h. 14'5mẹ Decl. + 1°37’) is the third: of the | and said it was to be hoped that there being so many compe- 
z variables “discovered, therange in this case being from magni- | tent workers engaged in the study of this subjec® success would 
tude 8'5 to 12°5, and theperiod 348°4 days.. The fourth star is | soon attend their efforts. The commercial problem of produc- 
B.D. + 4°°4250, in fhe constellation Aquilg (R.A. 19h. 46°5m. | ing the heat sufficiently cheaply to allow of its general use was 
® Decl. + 4°43’). elts period is about a year, and at the last | yet to be overcome. Remembering, however, that somefhing 
maximum on ‘August Ie, 1893, its photographic magnitude was | like 95 per ‘cent. of ‘all the energy that goes to incandescent 
' 9%. Ata minimum it becomes fainter than the twelfth magni- | lamps appears only as heat and not as fight, there would seem 
o tude. a ge oP Bo >. og. & . | to be an ample opening here for another ‘‘ thermal storage ” 
.* e NO. 1278, VOL. 49]o ° . ; °. 
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eprocess. The use of siccteteat enemy for power, z.e. for trans- 
formation into mechanical energy, is, the President pointed out, 
a matter which lies obviously in the closest possible communi- 
cation with mechanical engineering. He divided titis branch of 
the subject into three sections, namely: (1) Transmission from 

. -a distance for whatever purpose ; (2) transmgssion to a number of 
` isolated points pretty-near together, as the tools#in a factory ; 
{#) transmission for the purp@se @f traction on railways or tram- 
ways. Transmission comes in in every case, because we have 
as yet no electric prime mover analogous to a steam engine. 
With regard to transmission of power from a distance, the 
President said that Prof. Unwin had so fully and ably dealt with 
the matter recently, that it was unnecesgary for him to go over 
the sgme ground again. The question of driving tools in a fac- 
tory by electric motors instead of through counter shafting, is 
one which,has recently come to the front. The carrying out of 
such work is obvious] purely a matter of mechanical engineer- 
ing. Prof. Kennedy had been at pains to collect information in 
regard to practical work bearing on this subject. In any given 
factory running on the ordinary systemgthere is-a large con- 
tinuous waste of power due to the running of the wholeshafting, 
no matter how many or how few machines are at work. The 
President gave the following figures as the approximate 
distrihmime»sf total work :— 


$ H.P. 

Average useful work isi ias 100 

Waste in belts and shafting we hae, 125 
Waste in en@ine friction, the engine being sup- 
pose@ large enough to give 150 horse-power at 
tools as a maximum (at about rọ per cent. of 

maximum horse-power) .. A a iw 20 

i 145 


On the other hand, if all machines in a similar case were driven 
by separate motors, each having an electrical efficiency of 88 
per gent., and these motors worked from a dynamo having an 
efficiency of 92 per cent. (both of which are high figures for 
ordinary work at two-thirds-of the output), the figures would 
stand as follows :-— 


* 


H.P. 
Average useful work 100, 
Waste in motors agd dynamo 24 
Waste in leads (say 2 per cent.) ... 2 
Waste in engine friction 20 


7 ae 


‘ “6 . 
The two sets of figures it, will be seen are practically the 
®same, and the President pointed out that the electrical efficiencies 
which he had assumed were not. likely"to be exceeded. It is, 
not, however, the really absolute saving so much as the pro- 
portionate saving which should be considered. It is little use 
to show an engineer that he can make even 20 per cent. saving 
in one item of expenditure, if that item only represents 3 on4 
per cent. of his costs, and if at the same.time he has to expend 
a considerable amount of capital in making the change. One 
ried atti important and expensive changes, especially 
chan@ts whose results are by no means very certainly predicted 
to bring about an estimated saving of one-half of r per cent. to’ 
r per cent. in one’s total expenditure, There are, however, 
other points to be considered, such as the practical convenience 
of getting rid of the huge mass of shafting gear and belting 
which fills up the upper half of many engineers’ shops, and also 
that a properly arranged motor may give a much, larger range 
of speed to each tool, than can be readily obtained in the 
ordinary way. On the other hand, the President pointed out 
that the cost of dynamo, leads, and motors is very greatly in 
excess of the cost of shafting in almost every case. It is hardly 
certain as yet, he said, how the costs of attendances lubrication, | 
renewals and repairs to the electrical plant, compare with the 
Similar costs in the case of shafts and belting; pfobably, he 
said, on the whole they would be less. 1 
The difficulty which besets the electrical engineer, of unequal 
demand for®%nergy, was dwelt upon in the address. As is suffi- 
ciently well known, the demand, for lighting energy varies. 
enormously throughout the twenty-four hours, so that a plant 
which is giying 2500 horse-power for a couple of hours every 
day, will only be giving an average of 350 horse-power for the, 
whole week, and nôt even half this for many hours every day! 
and night. If itcould.be arranged that during the.time of light 
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purposes, then electrical energy fight be sold at,a low Prig. 


This, however, is not possible, the elecarical station must pe 


prepared for any demand, and in case of fog, for instance, lights 
might be required when the factories were at work ; the plafit 
would therefore have to be designed to supply both demangs. 
Electric transmission of power has, however, this advanté@ge over 
belts and shafting, that when the machinery is not at work thefe 
-are no losses.in the motors ; whereas, whilst shafts are being run 
and belts ane ag work there is loss through friction. 

Prof. Kennedy, in referring to the driving@gf trains or tram- 
cafs by electric power, said that conditions were by no means so 
favourable as were sometimes supposed. The ordinary engine 
exerted about 80 per cent. of the gross indicated horse-power in 
pulling its load along the line. In an electric railway there was 
a somewhat lighter locomotive to be moved, but against this 
advantage, and the fact that a stationary engine c#h have a 
greater economy than a locomotive,-was to be placed the fact 
that only about 35 per cent. of the indicated horse-power is 
available for useful work for pulling a train, the loss of course 
being the number of transformations through which the energy 
has to pass. In reference to this part of the question the following 
figus were given :—~ 

Per cent, 
Mechanical efficiency of engine... as 
Efficiency of belt driving, if gmployed ®. 
Efficiency of dynamos i fea asi 
Efficiency of line 

Efficiency of motors... . 

Efficiency of gearing of motors 


Total efficiency 


s 
2 


+ 


From this would be deducted the power required for drivêng 


the locomotive, leaving 35 per cent. for pulling the train. In 
spite of this great drawback of loss of power, some conditions 
rendered electrical traction absolutely necessary. In the public 
streets there is the, great mechanical difficulty of getting the 
current to the motors on the cars. In Ameri@a overhead wires 
are used, and in country places, the President said, this is pos- 
sibly the best solution of t e problem; but in cities he con- 
sidered it to be impossible, and that the introduction of electricity 
for car driving in this country will still wait for a practical under- 
ground system to be devised. In thé meanwhile, electricity is 
- being hard pressed by its rivals, cable and compressed gas, Pro® 
Kennedy thinking the latter far the more formidable. It has 
the advantage of being even more direct than a steam engine, 
and it can be applied to each individeal carjeven more easily 
than an electric motor, and it enables the car.to run freely on 
ordinary lines without their reconstruction and without any 
mains either above or below ground. It has had but a short 
trial, but what the President had seen of it made hifh sanguine 
as.to its. ultimate possibilities. Prof. Kennedy also referred to 
the Serpollet boiler and engine, which he wondered had not 
been introduced for tram work, The Serpollet machinery takes 


so.little space that it might very possibly, be put on the car, 


itself, but he supposed someedifficulty had been found in the 
application ; at any rate, the proposal had not been made, so 
far as he knew. We may mention that a number of road car- 
riages, propelled by the Serpollet boiler and engine, have been 
in use for some time past in Paris. 

The address next dwelt at some length on the question of 
security in running, in efficiency of regulation, and egondiny of 
work. In regard to the former the President pointed out the 
necessity of duplication of plant in order to provide against 
breakdown of engines or dynamos, and the difficulty of starting 
boilers with rapidity supposing a sudden call to be made for 
additional steam. In regard to security in connection with 
mains, he referred to Mr. Bailey’s looped main system. 
speaking upon the qu@ti8n of economy, Prof. Kennedy said 
that in an electr® light station th® cost of coal averages net 
far from four-tenthg of the total of working expenses. He did 
not know of any one type of b8iler which was Detter than all 
others under the conditions of an electric light station ; in fact, 
he said’ there were five or six typ&s equally good, One thing 
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.which tells very much against the economy df electric light, 


stations is-that fires must be kept alight and‘pressitres maintained 

in boilers capable of giving eight or*ten times the actual out- 

put; added to this is the extent to gvhigh in all station$ fuel 

must be expended in getting boilers ready fos the heavy load 
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" which comes on only once in twenty-four pours. Prof. Kennedy | high speed stegn-engine. e The'design of this novel engine wag 


“Sound that the total stand-by fosses can be reduced in some cases 


wo 8 per cent. of theetotal fuel ; below this he had not yet suc- |. theatre. 


ceeded in going, and he thought it was ofeg considerably more 
than 10 per cent. 


He was of opinion that theegreater waste of |, engine. 


illustrated by many large cartoons hung upof the wall of the 
As we have said, without the aid of illustrations we 
can only Rope to give a. general idea of the design of this 
It consists, firstly, of a foundation casting, the engine 


{el occurred beyohd the boilers, as it is more easy to get a good | being of the vertical type. Upon this casting is erected a second, 


evapdration per pound of coal than a small consumption of water 
“per indfcated horse-power. 
- condensation in Steam pipes and:by leakage.. These are pro- 
bably greater in electric light stations than 1n mpsother places, 
- because securitys@equires the use of a very elaborate system of 
steam pipes. Uf steam traps Prof. Kennedy has not muchfhat 
is favourable to say ; he refers to them as the “apparatus which 
we call by courtesy steam traps,” and says they .require more 
looking after than the whole of the rest of the machinery put 
together, He thought also that sufficient attegtion is not paid 
te the p¥oper covering of the pipes, including their flanges, He 
thought: the use of super-heated steam might be found very 
largely to reduce this particular cause of waste. The cost of 
' oi], water, and stores he puts down as averaging about one-fifth 
the cost of coal aléne, Discussing the losses between the in- 
. dicated horse-power developed and the records of the consumers’ 
metres, the President said that the loss in the engine itself might 
be taken as about Io per vent. of the full power ot the engine, and 
remained very nearly constant at all powers so long as the 
speed was coMstant. The efficiency of the dynamo at 
full load might be as much as 95 per cent., so that 
the ratio of electrical indicated horse-power of a first-class 
steam-engine and dynamo might be 85 per cent. at full load, 
whilst at half load it would be about 76 per cent. This was 
assuming that the engine drove the dynamo direct, and he con- 
sidered that direct driving with equal running engines was the 
proper method of proceeding. The losses between the dynamo 
t&minals and the consumers’ lamps in a low tension system are 
simply losses In the leads ; in a high tension system they cover 
the losses in genera], which are much smaller in the leads and in 
the transformers as well. Prof. Kennedy did not consider it 
desirable, however, to enter into a discussion on the respective 


forming a standard and also a cover fo» the whole mechanism, 


Heavy causes of loss are by the |.the engine being of the enclosgd type and the crank shaft runnasg 


in an oil bath, upon the system common with single-acting 
engines of this type. The upper casting has a cylinder formed 
in it by means of two loose liners, one placed in from each end 
till the liners nearly meet ; the space thus left between them forms 
the admission port, and, as its width is the circumference of the 
cylinder bore, its length is only required to ise very small in 
order to get a large area of opening, Communication with the 
steam pipe is effected through an external annular channel in 
the casting directly surrounding the space between the two 
liners or admission port. At a little distance, from , the 
steam port the upper liner has a circle of holes drilled 
through it, which, holes open into a similar external 
annular channel connected with the exhaust branch. The liners 
are ope at both their ends, forming a cylinder, without covers, 
in which two cast-iron pistons reciprocate.. The lower of 
these is an ordinary trunk pjston and has a compggting-rod 
attached working upon the centre throw of the crank shaft 
below. The upper piston serves both for a pisten and 
for a valve. It is essentially a ghort cylinder having a 
strong diaphragm across the middle ofits length, and 
just below the diaphragm a circle of holes is @cut through 
the rim of the piston, and these holes communicate, therefore, 
with the .space .between the two pistons. The diaphragm 
in the upper piston has a hemispherical recess ; this receives 
the steel ball attached to the crosshead. ‘The latter spans the 
cylinder and acts on the two outer throws of the crank shaft by 
means of a return connecting rod attached to each end. The 
advantages claimed for this engine are':~-That the waste spaces 
to be filled by steam are reduced to a minimum, as thé stem is 
cut off close to the bore of the cylinder, and’ the long steam 


merits of the two systems, but stated that as far as the figuresto | passages between the cylinder and the slide valveare done away 
-which he had access were concerned, he found that in the case | with ; the weight of the piston and that of the piston-valve, 


‘of a low tension system where the maximum proportion of loss. 
in the feeders is allowed to reach 20 per cent. or thereabouts, 
the actual average loss of energy throughout the whole year 
amounts to about 10 per cent. ‘This was of course entirely due 

®o ohmec resistance of the feeders themselves and of the net- 
work, He had no corysponding figures for the alternating 
current sysiem, but he had reason to believe the tatal losses both 
in mains and transfornters in the high tension system are not less 
than 25 per cent. the energy generated, but he thought it certain 
that this figure will be very considerably reduced in cases where 
banked transformers are employed with low tension distributing 
mains. fn any case, however, he hardly thought that it could 
be expected that the total losses would ever be so low as with 
the low tension system. 

In conclusion Prof, Kennedy referred to the ease and accuracy 


with which electrical measurements may be made with con-' 


tinuous currents, a fact which he thought had helped very much 
in. the extremely rapid progress made during the last few years 
in matters electrical. 
Supply Corporation, the unaccounted for quantity as between 
the energy developed at the dynamo terminals and the readings 
of the metres of consumers has been reduced to 1°8 per cent, 
Unf8riugately alternating current measurements are much more 
difficult and troublesome, and Prof. Kennedy thought that the 
fact had, toa certain extent, hindered their adoption. There 
were, however, he considered alternating current watt-metres 
practically free from error due to circuit induction and capable 
of giving results with quite sufffcient accuracy under the actual 
è conditions of station practice. He.believed that very great im- 
provements in the economy, of alte®nafting current working will 
Wate in every case from tife time when the st&tion commeuces to 
make accurate determinations of the true energy generated and 
the Way in which it has been ebended. 

At the conclusion of the dudress a vote of thanks was proposed 
by Sir Frederick Bramwell, as the Senior Past President, and 
seconded by Dr. William Anderson, the Junier Past President. 
It was carriéd by acclamation, and responded to by. Prof, 
Kennedy in a short speech. ° ; 

é next business wasghe reading of a paper by Mr. Edwar 
W. Anderson,®of Erith, in which was: described the Grafton 








In the case of the Westminster Electric. 


instead of being wholly unbalanced, act in the same line and for 
the’most part in opposite directions so as nearly to balance each 
other, the result being that the unbal&nced moment is small. 
The valve, instead of having a moving part that isidle as regards 
the transmission of power, performs the same function as an 
ordfnary piston in rotating the crank shaft. The friction of the 
valve is also no greates than that of an orflinary piston valve of 
the saine dimensions and stroke. The engine described was 
single-acting and non-compound, bet the author said there wa? 
no reason why a combination of engines ranged side by side 
-should not be made to work compound if desired. An experi- 
ment carried out on a 12-inch engine, working with an initial 
pressure of 100 lbs. per square inch at 603% revolutions per 
inute, imdicating a mean of 36°77 horse-power, gave a con- 
sumption of 28°2 lbs. of feed water per indicated horse-power 
per hour. 

A discussion followed the reading of the Th The 
general opinion appeared to be that the invention was he of 
great ingenuity, but no fresh points of importance were brought 
jorward. , 

Mr. Joy, in his paper, dealt with the hydraulic reversing gear, 
which he described in his paper read before the recent meeting 
of the Institution of Naval Architects, and which we referred to 
in our report of that meeting in our issue of March 22. 

The summer meeting will be held in Manchester. during the 
first week in August. - 


. 


å a 
WHAT ARE ZOOLOGICAL REGIONS 2! 


® 
THE subject which I now propose to discuss, is the purport’ 
and use, and therefore the essential nature, of what are 
termed zoological regions, This seems necessaryebecause, al- 
though such regions have been more or less generally alopted 
for more than thirty years®there has of late grown up a con- 
ception as to their nature and purport which seems to me to be 
altogether erroneous, and which, if generally adopté@d, is calcu- 
. ° 


1 A paper read at the sooth meeting of the Cambridge Natural Science 
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lated to lead to-confusion, and tolminipise, y not, to destroy, 
whatever advantages may be derived from their use. 

The time has therefore come when this question must be dis- 
cussed and, if possible, settled, and, in the hope of leading to 
such a settlement, I propose to point out what seem to me to 
be the ‘essential characteristics of such regions, considering 
them to be established for, the purpose of facilifatingsthe study 
of gepgraphical distribution as gne phase of the problem of 
evolution, In order to come at oncefto the question at issue, I 
will first summarise the statements or assumptions which seem 
to me to imply a misconception of the nature and uses of zoo- 
logical regions. These fall under two heads :—~ E 

@ (1) Itis asserted that the same regions will not answer to 
show the distribution of all groups of land &nimals. Some of 
the classés, or orders, or sometimes even. the families, require 
us-to establish different sets of regions—regions which may 
differ both as to their numer and their limits—in order to repre- 
sent and study the distribution of such groups. 

(2) As a guide to what constitutes a region, it is laid down 
that areas which have few peculiarities in the higher groups— 
such as families, even though of continental extent, rich and 
varied in genera and species, and having a large number of 
peculiar types, are not of regional status. The criterion of a 
region is said. to ‘he the exclusive possession of peculiar groups 
of higher rank than genera; and this without any regard to 
proportionate area, or to the poverty and monotony of the 
fauna as a whole, Š 

‘Now the first of #hese assumptions—that the same set of 
regions will noleserve for the study of the distribution of all 
animals~~raises the whole question of the nature and practical 
utility of zoological regions, and is a proposition .which the 
chief purpose of this article is to disprove : it must therefore 
be considered in some detail. 

In the first place, it implies that the students of any particular 
group~—reptiles, beetles, butterflies, land shells, &c.—should 
each mark out the globe into regions exhibiting the chief features 
of the d&tribution of its families, genera, and species, and that 
any other division, arrived at by the study of other groups, will 
be of little or no use to them.. But if this is true, it must be 
carried further; for not only do the various classes and orders 
of animals differ considerably in their distribution, but many of 
the tribes and families. To take the case of the mammalia, 
which, for distributional st&idy, has always been treated as a 
whole, how different is the distribution of the Edentata from 
that of the Ungulata. In the former group South America is so 
rich that it is of more importance than all the rest of the globe,e 
while in the latter it isso poor that even, when joined with 
North America it would hardly equal either of the other con- 
tindhtal regions in importance., But if we constructed a set of 
regions to correspond with the distributiofi of each of these 
orders, we should not bring out the facts more clearly than can 
be done by means of the regions’ most usually adopted ‘for the 
whole class, while we should lose the advantage of easy com- 
parison with each other, and with the remaining orders of the 
class, as well as with other classesof animals, But comparative 
distribution is the one essential feature of our study, without 
facilities yank the bare facts are uninstructive and of hardly 

any sciewMic value. ` 

This point has been very clearly brought out in the case of 
birds, in a work specially devoted to the geographical distribu- 
tion of one family—the plovers. These birds are, as a whole, 
cosmopalitan, so much so that Mr. Seebohm tells us ‘‘ they have 
not even a remote connection”’ with the usually adopted zoo- 
logical regions ; and he adds: ‘‘ These’ birds ‘only recognise 
three regions—Arctic, Temperate, and Tropical.”® Again, 
after describing the distribution of the chief genera during the 
breeding season, he*says: ‘‘ The inevitable conclusion is that 
the Charadriadz do pay considerable. attention to the climatic 
or isothermal regions, but appear practically to iggore the 
Sclaterian regions,” ; 

These very positive statements would lead a reader te con- 
clude that here, at all events, the regions established by Dr. 
Sclater for birds as a whole are of no use. ‘Yet we find that in 
the great work #bove referred to—the ‘‘ Geographical Distribu- 
tion of the Charadriade”—-Mr. Seebohm rarely uses these 
three climatal regions, but throughout fhe book gives the distri- 
butiog of the species of each genus in terms of the six Sclaterian 
regions. And Tf we consider the habits of these birds, so many 
of which get their food 8n sea*shores and tidal estuaries, while 
all of them have great powers of flight, and many of them 
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migrate along the coasts of all the continents, it is reallfsur- 
prising to find so many $f the genda and species which are 
nevertheless strictly limited to certain of the Qclaterian regions, 
Oying, no doubt, to the, peculiarities of habit just referred to, 
about half the geneza are cosmopolifan, being found in all the 
six regions during some part of the year; bute even of these, 
certain groups of species are often confined to one or two 
regions, ° 

_When we turn to the non-cosmopolitan genera, however, we 
find some very jnstructive facts, which well serve to illustrate 
my main contention as to the sufficiency of one apf of regions, 
The foMowing table gives the distribution of these genera, taken 
from Mr. Seebohm’s volume :— 


f@ilicnemus (Stone Curlews) 
Lobivanellus (Wattled Lap- 
wings) bed. AA “ares ed 


All regions except the Nearctic. 


All regions except the Negrctic 
and Neotropical. 

All regions except the Nearctic 
and Australian. 

Cursorius (Coursers) .., ... | Palsearctic, Oriental, and Ethi- 

_ @ opian regions, 

Glareola {Pratincoles) se All regions except the Nearctic 


and Neotropical. 
Ibidorhynchus (Ibis-billed `’ 
Oyster-catcher) ...0 sa 0 

Phalaropus (Phalaropes) 


Vanellus (Lapwings) as 


1 


Palearctic only. 

Palea@ctic and Nearctic, mi- 
grating or straggling into most 
of the other regions. e 

All regions except the Ethi- 


Limosa (Godwits)... se se. 
opian. 


Ereunetes (Snipe-billed Sand- 
pipers) wes tee ose ee | Palæarctic and Nearctic. 
Phegornis (Short-winged. 

Sandpipers) SG SiS: deat 
Rhyncheea (Painted Snipes)... 
- Now we have here to notice two points : 

(t) That in most of these genera not only are they absent 
from one or more of the Sclaterian regions and present®in 
others, but in the regions where they do occur they gre usually 
widely dispersed, thus showing that their range is defined and 
limited by the very same barriers which so well mark out the 
general range of land birds. 

(2) We also find that the use of thë old-established and 
widely accepted six regions of Dr. Sclater, enables us yery 
clearly and concisely to describe or to tabulate the comparative 
distribution of the genera and species of this great family of 
wading birds, which have been thought é0 be such erratic 
wanderers that the author of a work devoted to them declares 
that—‘‘the zoological regions of Sclater have nothing what- 
ever to do” with them. e 

Now this case of the plovers is perhaps as strong as amy that 
can be. brought to prove that different groups require different 
sets of regions; and it at once brings us to the question at issue, 


Australian and Neotyopical 
The four Tropical regions, 


Which is, whether anything would be gained by establishing a 


set of Charadriine regions. The climatic regions—which Mr. 
Seebohm suggests. as more natural! in this case—would not 
bring out such facts as the absence of Ædicnemus from the 
Nearctic and of Limosa from the Ethiopian regions ; the limita- 
tion of Glareola to the eastern hemisphere, and of Phegornis to 
the Australian and Neotropical regions, unless the Sclaterian 
regions were also used as sub-regions—thus introducing com- 
plication in place of simplicity, and gaining, so far as 1 can see, 
no advantage whatever. s 

But further, if the plovers are to have their own regions and 
sub-regions, there are probably 50 or 100 of the orders and 
families of the animal kingdom which would equally require to 
be so treated; and as in all theseecases the new regions must 
have separate names, it is quite clear that, by far the larger.part 
of them would remain foreewer unknown, except to their 
inventors. è ° 

A little consideration will, I think, convince us that this plan, 
of practically unlimited distinct setsef regions, would®be a posi” 
tive hindrance to any intelligent study of the distribution of 
animals, a study which derives its chieffntegest and importance 
from its relation to the theory of organic evolution, and which 
must therefore include the comparative dis(®ibutien of the 
various classes, ordexs, and minor groups*® But how, will it be 
possible to make the necessary comparison if the distribution of 
the groups to be compared is given in terms Of as many distinct 
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sets Of regions all differing in their names and in their bound- 
aries? It would be like Siapacing the structures of different 
animals as descriged in the works of a number of anatomists 
each of whom had a differgnt classificagign and a different set ef 
technical terms, so that before a single cgmparison could be 
made the termseused in one description would have to be trans- 
jat@d into the terms used in the other. In the study of geo- 
graphical distribution, should this system prevail, the student 
would find it necessary to adopt some one set of regions for his 
own use, and then endeavour to translate gh facts given by 
each specialigeinto terms of that set before he could obtain any 
clear conception or accurate knowledge of their comp%rative 
distribution. a i ‘ 

_ An idea seems to be prevalent among biologists that there is 
some law of distribution, that may differ for different groups, 
and that may require different regions tó exhjbit it or to conform 
to it.® This, however, is a mere supposition ; but, if it is a correct 
one, we shall certainly not be likely to disciver the ‘‘law” by 
recording the facts of distribution in such a way as to render a 
comparative study of them as difficult as possible. Laws of dis- 
tribution can oly be arrived at by comparative study of the 
different groups of animals, and for this study we require a 
common system of regions and a common nomenclature. 

It appears to me, however, that the ‘‘law,” or at all events. 
the general principles on which the diversities of distribution 
among land @nimals depegd, is already’ fairly well' understood. 
What we require is to be able to work out the details in the 
different groups, and thus explain certain difficulties or anomalies. 
To tect anomalies it is essential to compare. the distribution 
of the different groups by means of à common system of regions. 
If we construct regions to fit each group, the student of each 
separate group will be apt to forget that it presents any anomalies 
which require explanation. 


* Before leaving this part of the subject it may be well to give 


a short acdbunt of the reasons which’ led to the original es- 
tablishment of the six Sclaterian regions for the purpose of 
facilitating the study of the geographical distribution of animals ; 
in order to show that they are not arbitrary divisions, but 
ar®founded om a large body of observations. It is evident, in the 
first place, ¿hat many of the ordinary divisions of the geographer 
serve well to define the areas characterised by special groups of 
animals or plants. The South European, the Malayan, the 
Brazilian, or the South African faunas and floras, are constantly 
referred to, because “those districts are really characterised by 
distinct assemblages of animals and plants, and this un- 
doubtedly depends partly on their possessing peculiarities of 
climate resulting in peculiarities of vegetation—as forest, prairie, 
desert, or wgodland@ ; partly in their being limited by more or 
less effective barriers, climatic or geographical ; and partly on 
their past geological history and on the more recent changes of 
physical geography they have undergone. But such areas as 
these fre too small and too numerous to enable us to express 
the broader features of the distribution of animals, and the 
larger or primary geographical divisions—which were those 


‘used by the older naturalists—are often unsuitable and mis- 


leading, because they are of coincident in their boundaries 
with those more permanent #atural barriers which have mainly 
determined the zoological specialities of different parts of the 
globe. Yet some of the divisions of the geographer are such 
well-defined and ancient areas that they do nearly coincide with 
characteristic assemblages of animals ; and thus the geogra- 
phical units, Europe, Asia, Africa, North America, South: 
mezica, and Australia, can be easily modified into six zoo- 
logical regions, which do represent with considerable accuracy 
the broad features of animal distribution. These modifications 
may be briefly enumerated in order to show how the limits, of 
the regions have been arrived at. 

Beginning with Europe, ve see at once that it is zoologically 
homogeneous, since a large proportion of the species and all the 
larger genera range over the wh8le@f it. But the same genera, 
in the case of the higer animals, at’all e®ents, prevail-in North 
Africa, mingled only with a few desert types, and we therefore, 
for zoolqgtcal purposes, add®this area to Europe. It is interest- 
ing to note that we have a clear explanation of this identity, 
in the proofs thgt Quite recently — that is, during the 
Pleistocerfe period—Europe and North Africa were connected 
both at* Gibraltar, and from Sicily and Malta to 
Tripoli, aş indicat€éd both by submarine banks which 
Still unite them, and py the fossil hippopotami and elephants of 
the Maltese, Sici ian, and Gibraltan caverns, But further, if 
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we go eastward from Eyrope@nto Siberia and Central Asia, we 
find the same genera and many of the same species of m&m- 
mals and birds ranging all the way to‘the shores of the Pacific. 
To such,an extent is this the case that about fifty-six species of 
British passerine birds range to Central and North-East Asia, 
while no less than fifty-three species (or representative sub. 
species) of land*birds are common to,Great Britain and Japan. 
Europe and North Asia are therefore parts of one zoolqgical 
region, the reason being “that there is not, nor has been in 
recent geological times, any effective barrier between them,. 
while in climate they are sufficiently alike. 

Here, then, we have roughly marked out our first great zoo- 
logical region——the Palearctic, or northern old-world region. @ 
Southward its. linfits are undefined, and where,there are no 
well-marked barriers, such as the Himalayas or thè desert, 
there will always be a greater or,less width of border-land 
between two. conterminons regions. ¢ 

Now this Paleearctic region is, fortunately, the only one that: 
differs very largely from the ordinary geographical quarters or 
divisions of the globe. For when we go to Africa we find 
that, leaving out Re northern portion, which we have seen to 
be essentially European, the remainder constitutes a very dis- 
tinct and compact area zoologically—the land of giraffes, 
zebras, hippopotami, baboons, and antelopes—which has been 
termed the Ethiopian regfon. Then we have seathern or 


‘tropical Asia, together with the larger Malay Islapds, which 
‘we know must recently have formed a part of, it, constituting 
.the Indian or Oriental region, and corr@ponding almost ex- 


actly with tropical Asia. Then we come to gustralia, which 
forms the nucleus of another well-marked region, including with. 
it, however, most of the. Pacific Islands, with New Guinea and the 
Moluccas. ‘Turning now to the western hemisphere, we have 
South America and North America, which, with slight modifi-. 
cations, form two well-defined regions—the Neotropical, includ- 
ing all South America with the tropical portion of North 
America and the West Indian Islands; the Nearctic, com- 
prising the remainder of North, America. e 

Now, I do not think: that any one has denied that these are 
truly natural divisions of the eaith from a broad zoological point 
of view. The controversy respecting them has turned wholly 
on whether they are of equal rank. This point, however, will be. 
referred to later on, We are now dealing with the question of 
the need of other modes of dividing*the earth’s surface in, order 
to exhibit and to study the distribution of certain groups of 
animals, Ihave already urged that to do.so would defeat the 
@ery object aimed at, and render the study of geographical dis- 
tribution very much more difficult. Iehave shown how readily 
the Sclaterian regions enable us to describe or tabulate the dis- 
tribution even of a group which has been said to ‘‘ payeno- 
attention to them Whatever” ; and I have now just pointed out 
that these six regions are, admittedly, natural, which can only 
be because during the more recent geological periods they have 
formed ‘single more or less continuous areas, while separated: 
either eby geographical, climatal, or biological barriers from the 
adjacent areas. 

Now the only real interest of the study of geographical dis- 
tribution lies.in its. giving usa clue to thec which have: 
brought about the very divergent and often conteaMaclistribe., 
tion of the various species, genera and higher groups, and by 
thus being able to explain most of the anomalies of distribution.. 
These causes we can trace, in many cases, either to geogra- 
phical or ‘climatal changes gin the past, which temporarily, 
removed the barriers that now exist or interposed. others that 
are now absent; or, on the other hand, to the recent extinction 
of group in certain regions where they formerly abounded ; or,. 
again, to the very different powers of dispersal possessed by 
different organisms, which enable some greups to spread easily 
where others are stopped by an insurmountable barrier. Now 


it is usually this last phenomenon, of varying powers of dispersal, 


that has led the students of certain groups to urge that the old- 
established regions do not serve their purpose. But when a 
group can more or less easily traverse the barrier between two 
regions, however.permanent that barrier may be, the fact 
enables us to explain the exceptional dist®ibution of that 
group, but it does not render the established regions less 
natural, or require a freSh set of regions, which would certainly 
not be natural in any broad sense, to explain them. 2 
Again, it will usually, perhaps always, be foufid that even in 
the groups appealed to as requirihg a rw set of regions, a por- 
tion of the species, and even of the genera, are limited to the 
6. 
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older regions, I have already hwn èhat this ithe case with 
the almost cosmop6litan plovers, and it also occurs in another 
instance where it has been very strongly urged that the Sclaterian 
regions will not apply. T allude to the distribution of {nsects in 
the Oriental and Australian portions of the Malay Archipelago. 
Here, in the case of birds and mammals, ther@is a most abrupt 
and striking change on passing from Borneo and Pava to the 
Moadsiccas and New Guinea; bat jg insects this is not con- 
spicuously the case, and it has been said that the whole Archi- 
pelago, from Sumatra to New Guinea, and even tothe Sclomon 
Islands, is characterised by one uniform insect-fauna. This, 
however, is by no méans a correct statement. There are un- 
doubtedly many genera common to the whole Archipelago, as 
might be expected*from the great similarity of climate and the 
uniformly forest-clad nature of the islands, together with the 
power of crossing narrow seas possessed by all winged insects. 
Yet, both among butterflies and beetles, especially the latter, 
there are a considerable number of genera confined respectively 
to the Indo-Malayan and Austro-Malayan divisions of the Archi- 
pelago, giving tothe fauna of each a charaqeristic facies. 

Now if we adopt for insects, as has been proposed, asingle 
Malayan regionincluding the wholeof the Archipelago, we should 
be apt to lose sight of the two distinct elements it contains, the 
one due fg ncestral diversity cogesponding to that which still 
exists In all the higher animals, the other dependent on a com- 
parativelye recent process of intermigration between the two 
portions of what are fundamentally distinct insect faunas ; while 
it is not clear what forresponding advantage would be obtained 
by the student®f geographical distribution. 

, From the point of view I have now endeavoured to set forth, 
we may, I think, draw the conclusion that the six Sclaterian 
regions are natural zoological divisions, because they are 
separated by barriers of considerable antiquity and permanence, 
which have led to their being characterised each by well-marked 
assemblages of the higher animals. Further, when groups of 
organisms which from their exceptional powers of dispersal, or 
from affy other cause, have been able to extend themselves 
‘beyond these barriers, that is no reason whatever for establish- 
ing new regions—which would zof be marked out by equally 
important barriers—since the divergencies in the distribution of 
the various classes or orders, as exhibited by means of acommon 
series of regions, is one of those interesting problems of dis- 
tribution which can only be solved by comparative study. Not 
only, therefore, is one set of regions all that is required to ex- 
hibit the distribution of the various terrestrial organisms ; but, 
for all purposes of comparative study it is imrneasurabfy 
superior to the establishrfent of numerous sets of special regions, 
constructed so as to accord with the distribution of special 
anfmal groups. : — 

We now come to the second objection—the supposed in- 
equality of the six Sclaterian regions. Some of them are said 
to be really only sub-regions, while others are said to be so diverse 
as to be rendered more equal if divided into two region. 

This question of equality is decided almost exclusively by 
one characteristic, and one that seems to me to be not the most 
portage purpose we have in view. This character is 
‘the poession of peculiar groups of the rank of family or 
order, taking no account either of the eichness and variety of 
life-development, or of the geographical extent of the area in 
question. From this point’ of view Australia is sometimes said 
to be efjual to all the rest of théworld, both on account of its 
rich development of the marsupial order, but especially because 
in the duck-bill and spiny ant-eater it possesses a distinct sub- 
class of mammals. From another point of view, however, 
Australia,’ Africa, gnd South America are united in one primary 
region, because they alone possess one of the sub-classes of 
birds—the Ratite. 

New Zealand and Madagascar have each been pr8posed as. 
regions, the first on account of its Apteryx and moas, with its 
isolated lizard-like Hatteria ; the second for its peculiar families 
‘of Lemurs and Insectivora, and equally peculiar families and 
genera of birdg, In contrast with these, we have the proposal 
to unite the rich and extensive Palearctic and Nearctic regions 
to form one region only, because they elo not possess a sufficient 
number of peculiar families and genera of mammals and 
birds? although the new region thus constituted is perhaps 
twenty times as richeas New Zealand in varied forms of 
life. 
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Those who adopt thege views appear to me to attach a very 
exaggerated importance to the possession by a limited area of* 
some remnant of an otherwise extinct grofip, which has beef 
Preserved owing tosi long-conte@nued isolation in a district, 
where it has been*secure from the competition of higher formt— 
almost always, therefore, in an island. Sucff survivals aye ex® 
ceedingly interesting ; but I cannot see what they have to dog 
with the division of the whole land-area of the globe into 
zoological regions, whose sole purport and use is to facilitate 
the study of ethe geographical distribution of all lany 
animals. l ° 

The conception of zoological regions expressed in the views 
$ am now combating seems to me to be altogether erroneous, 
and to lead to results which are neither useful nor instructive, 
and far less natural than that which takes account of a variety of 
characters as theebest guides to an approximate equajity. I 
urge, therefore, that zoological regions, to be at once natural and 
useful in the highest degree, must be founded on a combination 
of essential features, as follows :— 

(1) They should be founded upon, and approximate to, the 
great primary geograghical divisions of the earth, which there is 
reason to believe have been permanent during considerable 
geologftal periods. 

(2) They should be rich and varied in æ% the main types of 
animal life, l è 

(3) They should possess great Mdividuality; whether ex- 
hibited by the gəøssession of numerous peculiar species, genera, 
or families, or by the entire adsexce of genera or fgmilies 


| which are abundant and widespread in some of the adjacent 


regions. 

Tested by these conditions the six Sclaterian regions seem 
all that can be desired—subject of course to modification in de- 
tails, If we make some allowance for the inevitable poverty 
of the temperate as compared with the tropical ,egions—due 
both to present and to past conditions of climate—they present a 
greater amount of equality than might be expected. The Neo- 
tropical region is somewhat the richest~very much the richest 
in birds and insects--and this may be traced to ifs possessiag so 
enormous an area of tropical forest-clad land, together with the 
greatest of the mountain ranges situated wholly within the 
tropics—the Andes, and two other fsolated mountain groups of 
great extent and antiquity in Brazil and Guiana; while the Ne- 
arctic is the poorest~-due perhaps to ity rather limited urea, its 
large extent of arid lands, but more especially to its extreme 
climate, a severe winter prevailing to considerably south 8f the 
parallel of 40° N. Latitude. e 

The subdivisions of the primary regions is far less important 5 
and with the same facts before them, naturaliste arrive at dif- 
ferent conclusions. I would suggest, therefore, that for the pre- 
sent, at all events, no definite named subdivisiens should be 
attempted, but that the continental portion of each region be 
subdivided by the use of the terms north, south, east, west, and 
central, with their combinations where required. By the use of 
these terms the range of a genus or species within the regions may 
be defined with sufficient accuracy, and in a manner at once 
intelligible to every student. 


The conclusions to which this discussion has led us may now 
be briefly summarised as follows: Zoological regions are those 
primary divisions of the earth’s surface of approximately conti- 
nental extent, which are characterised by distinct assemblages of 
animal types. Though strictly natural, in the sense already 
pointed out, they have no absolute character as equa? inde- 
pendent existences, since they may have been different in past 
ages, but are more or less conventional, being established 
s@iely forthe purpose of facilitating the study of the existing 
geographical distribution of animajs in its bearing on the theory 
of evolution. There is thus, in my opinion, no question of who 
is right and who is wrong gn she naming and grouping of these 
regions, or of determjning what are she ¿rue primary regions, 
All proposed regions are, from some points of view, natural, 
but the whole questiof of their g@uping and nomenclature,{s 
one of convenience and of utility jn relation to The object 
aimed at, e 

It is because I think that the future pré&ress of a branch of 
biological study in Which I take great interest will, depend on 
our arriving at somg uniformity of views as to this question of 
zoological regions, that I have devoted so muclf space to éts 
discussion. Poe A 
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„FURTHER LIGHT UPON THE NATURE OF 
s “THE BENZENE NUCLEUS. 


s 
AN important memoir, cogtaining an admirable compendium 
°A, ofthe data now accumulated bearing upon the much-dis- 
gussed question ofthe nature of the fundamental hydrocarbon 
of thé aromatic compounds, together with the results of new 
*spectrofhetric observations of great value, is contributed to the 
current issue of tRe Journal fiir praktische Chemie, by Prof. J. 
W. Briihl, of Heidelberg. ‘he main questiqn gow at issue Is 
whether benzengds best represented by the well-known structural 
formula of Kekule, ef . 


7 : 
in which the carbon atoms are linked together by alternate 
double and single linkages, or by a formula in which there are 
no double linkages, and each carbon atom is attached to three 
others, the threg extra linkages being diagonal, 


H 
A C 
ACC SoH 
ANE 
HCS pe H 
C 
@ . H 
a view which has latterly received some support at the hands of 


Prof. von Baeyer, A full discussion of the valuable experi- 
mental work of the latter chemist is given, together with the 


thermochemical work of Thomsen, Dieffenbach, Horstmann | 


and Stohmann, 

Prof, Briilfl has recently determined the specific gravities and 
optical constants of the three Compounds benzene dihydride C; Hg» 
benzene tetrahydride CHo, and benzene hexahydride C,Hy,, the 
two fornter of which wese prepared some time ago by Prof. von 

a baeyer,together with thoseof hexylene. There have now been fully 

investfgated as regards the spectrometric constants eight com- 
pounds which are so cl@sely related as to enable most important 
deductions to be derived from their comparison. These com- 
pounds are: benzene itself CHo benzene dihydride C,H, 
benzene tetrahydride C,H), benzene hexahydride CHo, hex- 
ane CHp hexylene C,H; diallyl CHo and dipropargyl 
C,H, ethe second, third, and fourth are the graduated pro- 
ducts of the addition of hydrogen to benzene, two atoms at a 
time; the fifth, hexane, is the open chain six carbon paraffin, 
hexylene the six carbon olefine with one double linkage, diallyl 
the six carbon fatty compound containing two double linkages, 
e and dipropargyl the six carbon compound containing two acety- 
, Silene triple linkages. . 

Upon comparing the specific gravities at 20° of these eight 
compounds it is observed that the density steadily decreases 
from benzene to benzene hexahydride; there is then a Sudden 
large fall upon the disruption of the ring and formation of the 
opgn chain compound hexane. The density then slightly in- 
crease® through hexylene and diallyl, and again a sudden break 
of continuity, a large rise, occurs upon the passage to the 
acetylene derivative dipropargyl. Still more striking are the 
changes exhibited by the molecular volumes, There is an ex- 
ceptionally large rise of twenty-three units between benzene 
hexahydride and hexane, and a similar large decrease between 
diallyl and dipropargyl. Passing tothe molecular refraction, it 
is observed that upon, tke graduated addition of hydrogen to 
benzene, this constant becomes gradually larger as far as the 
ə Itxahydridg, then there is a great leap upon the breaking of the 

ring and®production of hexane. Similarly as the hydrogen is 

again removed step by epa continuous decrease occurs until 
diallyl is reached, when upon removal of 2H, and formation of 
e dipropargy}, thes two ethylene groups Being changed into 

acetylene radicles, thesmolecular refraction falls precipitately. 
eThe whol of these physical properties thus exhibit a 
e break of continu®y ®n passing from benzene hexahydride 
to hexane, That is upon the opening of the ring into a straight 

s ° 
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„placing a regular tetrahedron. 
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chain, and alsg when the ethylbhe derivatives are converted ino 
derivatives of acetylene. Moreover, if the is€mers among these 
eight compounds. are compared, benzene with dipropargyl, 
benzene *etrahydride with diallyl, and benzene hexahydride 
with hexylene, it is found that the physical constants differ very 
materially. Fron these considerations Prof. Brühl concludes 
that the Kékulé structural formula is most in accordance with 
the facts. ee © - 

In addition to the above new observations, the spectrometric 
constants of the ethyl ester of phthalic acid have been deter- 
mined. Prof. von Baeyer cohsidered that he had proved that 
phthalic acid cannot be constituted according to Kekulé’s con- 
ception of the aromatic nucleus, but that a nucleus with three 
diagonal single linkages must be present. “Upor comparing, 
however, the observed molecular refraction and dispersion of the 
ethyl ester with the values for these constants calculated upon 
the assumptions of the two hypothesesethey are found to corre- 
spond closely with those demanded by the Kekulé structural 
formula, and are very far removed from those calculated upon 
the basis of three diggonal linkages. 

Prof, Briih] considers it to be well founded that in benzene 
tetrahydride and in hexylene there is one ethylenic double link- 
age, and that in benzene dihydride and in diallyl there are two 
such linkages. Now the conginuity in the entire qulaggical pro- 
perties as hydrogen is removed step by step from hexane to 
diallyl on the one hand, and from benzene hexabhydride to benzene 
itself upon the other, points conclusively to a continuity in the 
nature of the alteration of the constitution in Both series. Benzene 
must therefore, according to Prof. Brühl, li®ewise contain 
ethylenic double linkages, three in number, if benzene dihydride 
contains two such linkages and the tetrahydride one. The view 
that three effective diagonal linkages, or,.as has recently been 
surmised by certain chemists, three central potential linkages, 
can bring about in benzene the same physical action as three 
ethylenic bonds, appears to Prof. Briihl to be out of the question. 
He shows, moreover, that the values for the whole of the eight 
substances agree most remarkably with the numbers cafeulated 
upon the basis of the Kekulé formula, and further, that the 
thermodynamical data all point to the same conclusion. 

The relation of the atoms to one another in the benzene 
nucleus is not, however, ideally expressed by Kekulé’s struc- 
tural formula. This can only be achieved by a spacial repre- 
sentation. The happiest conception of the spacial configuration 
of benzene, according to Prof. Brühl, is that of Sachse, This 
model is constructed by taking a cardboard octahedron, removing 
tko parallel sides, and upon each of the six remaining ones 
The %ix tetrahedra represent 
the six carbon atoms, and the hydrogen atoms are supposed to 
be attached at the six apices. The six carbon atoms then lie’in 


_two parallel planes, as do likewise the six hydrogen atoms. 


The properties of such an arrangement would be such as accord 
with the observed facts. The gradual addition of hydrogen 
would cause a regular and continuous movement of the tetra- 
hedra, ®orresponding with the observed continuity in physical 
properties. The best representation of this model in one plane 


is the structural formula of Kekulé. 
A. BR@yrron. 


THE FACE OF THE EARTH) 


At the present time we alt acknowledge the value*of the 
accepted classification of the relief-forms of the earth’s 
surface im continents and islands, mountain chains, plateaus, 
plains, &c. ; into ocean-basins, seas, lakes, and the like. But 
few of us ask ourselves the very natural questions, ‘‘ What is 
the fundamental unit among all these morphological individuals, 
great and small? Is there any surface unit existent among them 
which, l&e the species of the biologist, once identified, will not 
only be found to group its individuals rank over rank into the 
genera the families, the orders, and the kingdoms of the surface 
world; but the study of whose life-history and necessary’ 
interactions with its fellow-species will eventyally afford us 
some clue to the relationships and the natural classification of 
the whole?” ë 
This aspect of the subject perhaps excepted, there is probably 
no theory possible upon the matter of the groupigg of the forms 
of the earth’s surface which has net, either asa whole or in part, 


JA aper read by Prof. Chas. Lapworth, F.R.S., at the Royal 
Geographical Society, on April 23. 
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been already suggested by one E Sreanother. @n the 
spaculative parts of the subject, tHe nanges of Werger, Hatton, 
De Beaumont, Hutmboldt, Guyot, Lyell, and Peschel stand 
conspicuous amongst past investigators ; and, among those of 
the present day, Le Conte, Dana, Crosby, Dutton, and Gilbert 
in America; Heim, Suess, Penck, and Reyer in Germany ; 
Réclus, De Lapparent, and Bertrand in France ;gand the Geikies, 
Wallace, Murray, Fisher,»Reade, and Mill in Britains 

Terning first to the general daspogition of the recognisable 
parts of the terraqueous surface of the globe, the author passed 
in review a few of the fundamental facts and conclusions worked 
out by students of the subject, ani showed that it had long since 
been acknowledged that between all the grander forms of the 

‘® earth's surface there existed a curious correspondence of shape 
and of size, combined with a mysterious contrast of geographical 
arrangements or disposition. Next it was discovered that among 
the minor elements of surface form, the study of geographical 
homologies showed us that all the recognisable forms of a higher 
order discernible upon the earth's surface are made up of a 
kind of rhythmic repetition of forms of a lower order possessing 
in miniature the characteristics of the major fogms. These conclu- 
sions had been practically arrived at by the students of the 
relief of the globe previous to the recent discoveries of the 
Challenger and other exploring expeditions, but the result of 
these deepampme researches were so sgrange and so unexpected as 
almost to dwarf, for the time, these earlier ideas into insigni- 
ficance. œ ; 

Deep-sea researches shęwed that former ideas of the 
similarity of size and*form between the surfaces of the land and 
water areas as Mich must be relinquished. Jor the mean height 
of the land was found to be only one-sixth of the mean depth of 
the ocean ; and the entire volume of the solid lands above the 
level of the sea was discovered to be only one-fourteenth of the 
volume of the ocean waters below that level. Further, what 
was far more startling and far more important, it was found that 
the shore-lines of the visible continents by no means mark 
the true edges of the great ocean-basins ; the dry lands were 
ascertaiffed to be merely the undrowned portions of one universal 
continental plateau, the surface of which sinks at first very gently 
from the shore-line through a shallow water area many miles 
across, and then plunges rapidly downwards in a sudden slope 
to the true or abyssal floor of the ocean. This spreads out as 
a broad undulating plain some twelve thousand feet and more 
below the sea-level, and descends even still deeper locally in 
magnificent lake-like hollows to depths of from twenty thousand 
to thirty thousand feet. These results gave us for the first time 
a map of the forms of a region of the earth’s surface at leas? 
twice as large as that Of the whole of tlee dry lands united 
together. Nothing so important, from a geographical point of 
vie&, has been accomplished since the days of Columbus, It is 
the discovery of a new world, But inthis new world it is plain 
that if the deductions of the earlier students of the earth’s sur- 
face are of any value whatever, they must prove to be equally 
natural and inevitable. 

Leaving the discussion of these deep-sea discoverie@ for a 
while, the author next summarised the fundamental conclusions 
arrived at by the geologist. The geologist has discovered that 
iå all dry goer of the earth which he has hitherto investigated 
in deta the local surface of the country is composed of the 
outcropping edges of solid rock-sheets known as the ‘* geological 
formations.” These formations show distinctly, by their com- 
position and by the relics of marine life which they contain, 
that they were originally laid don as layers of gravel, sand, 
and mud upon the floor of the sea. In other words, the surface 
of every geological formation must have constituted, ag the date 
when it was deposited, an integral portion of the submarine 
relief of the earth’s surface of its time. But while it is clear 
that these formations were laid down below the sea-level and in 
an approximately horizontal position, they are now found, 
wherever we can examine them upon the dry lands, ually far 
above that sea-level ; and, instead of being horizontal, the sur- 
face of each formation is now found to be typically warpdl into 
preat undulations like the surface of a folded cloth, or that of a 
rolling sea. z 

The undulations or wave-like forms of the surfaces of the 
geological formations are of all deges of importance, the 
smaller waves riding on the backs of the larger ones, like 
ripples on thegbacks of the sea-waves. But in spite of the 
extreme complexity of this ayrangement, it is comparatively 
easy of study, for we find the whole to be made up of endless 
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repetitions of one and the same f€nda®ental unit—namel]y, an 
undulation or wave-like form ; and the study of the charactar- | 
istics and life-history of one of thes®-typical undulations gives $° 
us, within certain limits, the key to those of all the rest. e 

each simple geological undulatiog consists of two parts, an 
arch-like rise and & trough-like falf, and these two reciprocal 
elements are most naturally and convenientl¢ united by the ẹ 
geologist under the single title of the *crust-wave” or ‘‘ Beo- 
logical fold.” ° 

This curious wave-like disposition of the surface of any geo- 
logical formatiqn ig apparent, whether we follow that surface, 
say, from east to west, or whether we follow igrom north to 
south.” So that the present surface of a formation is most 
signply pictured if we regard it as having been bent up into two 
sets of undulations, the one set crossing the other at right 
angles. 

With this geologjcal result as a guide, the author returned to 
the investigation of the main features of the earth's siirface.g 
It was pointed out that any straight line drawn completely 
round the globe from west to east over the earth's surface, 
either along the equator, the tropics, or along any of the 
neighbouring parallels, shows a more or less régularly alternat- 
ing elevation and depression of that surface, of the same 
general® type as the undulations of a geological section. 
Along these parallels we have three successive elevations, the 
Americas, Eurafrica, and Asia-Australia ; and three inter- 
mediate depressions, the ocean-basinseof the Atlaric, the Indian 
Ocean, and the Pacific. That is to say, the broad forms of these 
surface undulations naturally suggest the theory that the’ ex- 
terior parts of the earth-crust are bent into three primary 
meridional waves ranging practically from pole to pole, each 
wave consisting of a single rise and a single fall. Again, if 
the crest of any one of the three meridional continental ridges 
is followed in a transverse direction, z.e. from north to south, it is 
found that the surface of the crest itself rises and falls in its turn® 
in three successive undulations. For example, in the case of the 
ridge of the Americas, it is crossed by the three transverse ridges 
of North America, South America, anithe Antarctic continent ; 
and the three transverse depressions of the Arctic Ocean, the, 
Carribbean, and the depression south of Cape ITbrn, 

Thus (precisely as in the case of the surface of a geological 
formation) the surface of the earth-erust at the present day is 
most simply regarded as the surface of a continuous sheet which 
has been warped up by two sets of undulations crossing each 
other at right angles. But inthe case of the earth-surface, the 
one set ranges parallel with the equator, and the other renges 
from pole to pole. e 

By means of a figure giving the natural disposition of the re- 
sultant forms and nodal lines characteristic of thegsurface of an 
elastic film warped by two orthogonal and simultaneous sets of ’ 
undulations, the author showed how the phenomena apparent 
upon this cross undulated film suggested at a glance, 4 the 
forms and disposition of the terrestrial continents; {2) the 
triangular shapes of their extremities ; (3) the diagonal treads 


eof their shores ; and (4) the courses of the archipelagic lines, 


Carrying the method a stage farther, and breaking up each 
of the major waves symmetrically in a corresponding manner, , 
the author showed how the sub@rdinate forms so obtained 
now suggested the typical vertical contour of continents, ° © 
namely a plain bounded by two marginal ridges and that of 
an oce&n-floor, a submerged plain warped up centrally by « 
submirine elevation, The same correspondence was shown to 
hold good even in the broadest grouping of the forms, the col- 
lective land, and water areas. 
After indicating that we have here the hint that the funda- 
mental unit of form of the earth’s surface is the wave or fold, 
angl that the surface-contours of the globe are primarily the “ 
resultants of the two sets of undulations into which the outer r 
parts of the earth-crust are warped up, the author pointed out * 4 
that these results up to this point were reliable only as generali- © » 
ties, but appear at first sieht vilucless when we descend to par- 
ticulars, and he nex® endeavoured to êxplain how the known @ «e , 
minor variations and anomalies might be perhaps accounted fors a 
Returning to the subject of thë geological fold, *he showed ° 
how the various forms of the geologica’ fold, and even many of 
the phenomena of its life-history, could be imitated by the 
lateral compression ef flexible sheets of materjal; fnd how as sg 


the pressure increases the original symmetrical ‘undulation ü 
besomes progressivély deformed. The Told divides itself ulti- 
mately more or less definitely into three parts; the ‘‘arch- å 
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limb,’ the °*‘ trough-limB,” tnd a central limb of contrary 


e.métion, which is known asthe ‘'middge limb” or “septum,” 
ein the different regions studied by the geologist, the mode in 


*which this middle mb or septum yields varies greatly according 


e as the material which is eeing foldetlebehaves as if it were 


elastic, flexible, or rigid; the strata in thes septum or middle 
*limh, being stpm€times sheared, sometimes bent, but in the 


e Majority of cases becomés twisted and broken, while the parts 


of the fold move most easily and rapidly in proportion as the 
septum approaches the perpendicular. 

Illustrating the behaviour of this middle limb o» septum by the 
corresponding Mehaviour of its representative in tidal waves, 
wind waves, and waves of the sea, &c., and in flexible and 
brittle sheets of material, the author pointed out that in all these 
cases the wave or fold, however much deformed, always con- 
sisted in essence of the two reciprocal halves of the arch and the 
trough; but as it became more compressed the deformation 

ebecame more and more concentrated within the middle or septal 
portion of the fold. 

These results not only constitute the key of the geological 
position, but give us a clue to several of the more remarkable 
secondary phenomena of the earth’s surface, and at the same 
time afford us a means of grouping together and reducing to 
fairly natural order many of its supposed anomalies, 

From this fresh point of view we now regard the undulations 
of the earth’s gurfacé not only as wave-forms, and consequently 
each made up of. two reciprocal and balanced elements, the one 
positive and the other negative, but we also look upon them as 
folds pf various degrees of development, all undergoing a 
progressive deformation. 

The recognisable amount of this deformation in any surface 
fold affords us a rough index of that especial stage in its life- 
history which the foid has attained; and such a fold should 

resent the phenomena characteristic of a typical geological 
fold at that gpecial stage of its development. 

The counterbalance or dissymmetry of the positive and 
negative parts of the narrower and more continuous earth-folds 
is well illustrated in the case of the great western marginal ridge 
of the Americas. The crest of the Rocky Mountain-Andes 
plateau is the fongest, straightest, and most continuous ridge on 
the face of the globe ; and it is bordered throughout, as it should 
be, by its natural reciprocaf—the Eastern Pacific depression or 
trough, which is correspondingly long, deep, straight, and 
continuous ; and the two together constitute a single crust-fold. 

Where, on the other hand, the component crests of the great 
compound earth-ridges are short, irregular, and confused, the 
reciprocal compound depressions are correspondingly short and 
irregular; as, for example, the compound arch of the Alpine 
ranges, whem compared with its compound reciprocal, the 
Mediterranean troughs. 

The same balance of parts of the two component halves of 
every cgust-wave is discernible even in those subordinate exam- 
ples where, as in the cases of the archipelagoes, the entire wave 
is almost wholly carried under water in the trough of a larger 


oceanic wave, for the collective island-arch immediately over-» 


looks its reciprocal—a deep groove in the ocean-floor, Again, 


where, as in the cases of the Alps and the Himalayas, the sub-- 
e ordinate wave is lifted on te back of a grander continental 


arch completely out of water, its necessary reciprocal or depres- 
sion, which at first glance appears to be presumably absent, is 
found by the geologist to be tucked in in the form of buried 
valley, for miles below the great mountain ridge, which has been 
fogced forward, beyond, and above it. 

The same rule holds good even when the collective dry-land 
areas are regarded as constituting a single arch. Where the 
marginal septal zone of this continental arch dies down insen- 
sibly towards the North Pole, we have the shallow reciproeal 
basin of the Arctic Ocean ;, but upon the opposite edge of the 

_arch, where the septal slope rises up steeply and boldly, as 
along the outer and higher apd shattered rim of the con- 
tinents facing the Pacifig and Indifn Oceans, the grandly, ele- 


>% vated but broken crest, the continental wave looks out imme- 


diately, asgheoretically it should do, over its negative reciprocal 
the mostegreatly depressed and broken parts of the ocean-floor. 
In the case of the geofogical fold, the study of its life-history 
shows that the regi@n of yielding and fracture is of necessity 
the middle regiqn or septum, and that tlf folding movement 
takes place most swiftly and easily as this septal portion increases 
ig steepness.e . 
These natural phenemena of the fold we also find paralleled 
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in the tase of theeearth-wave , whether major or minor. The 
septal areas amd lines dividing the two component halves of¢he 
great earth-surface folds mark out distinctly the areas and lines 
of maximum present volcanicity and earthquake movement on 
the face® of the globe. In proportion as the septal slopes 
are well marked, long, steep, and continuous, or vice versa, so 
the intensity ofecrust-movement and vulcanicity seem to vary 
from regiofi to region. ° i 

The septal area of the esea@ard edge of the great Reeky- ` 
Mountain- Andes fold is not only the septum of the longest and 
most continuous crust-fold of the present day, but it actually. 
constitutes the longest and mast continuous line of present vol- 
canic and earthquake action. The steep outward septal edge of 
the collective contjnental mass of the globe, sweeping from 
Behring Strait to the East Indies, thence to*the Gape of Good 
Hope and Cape Horn back to Behring Strait, shows from end 
to end its littoral or submarine volcanoes ; while the almost in- 
sensible septal edge of the collective céntinental arch facing the 
shallow Arctic depressions, shows not a single volcano along the 
gentle septal declivity for the whole of its extent. In obedience 
to the same law, sẹrface land marking the steeper edges of all 
(or, ig other words, their septal slopes) of the great mountain 
plateaus of the Old World, where they face their reciprocals 
(the deeper plains in front of them), from the Bay of Bengal 
through the Himalayas, Hiadoo Koosh to the ela and the 
Mediterranean shores, constitutes the most active and typical 
zone of continental earthquakes. This rule of septal yielding 
and movement not only obtains when the great earth-surface 
waves are regarded in secttoz, but also when they are figured 
in plan. ? 

The great compound trough or basin of the Pacific shows all 
along its septal edge dividing it from its reciprocal or comple- 
ment, namely, the higher parts of the earth’s surface which 
bound it, an almost complete ring of active volcanoes; and 
when a projection is made of the entire earth’s superficies, 
having the North Pole as its centre, it is found that -this long 
volcanic band of the Pacific practically divides that surface in 
two. It.isthe primary septal band of the earth’s superficies, 
ranging twice from pole to pole. 

It was next shown that the minor local surface-wrinkles of the 
earth-crust are not only folds in section, and domes and basins 
when seen in plan, but that they comport themselves as folds 
even when regarded laterally or horjzontally ; the line marking 
the axes of their crests creeping or flowing horizontally outwards 
and forwards towards the reciprocal deeps in front. In this way 
the festoon islands which margin the Pacific, and also the 
Sutwardly curving shores of the continents, find an additional 
explanation. ° : 

Finally, it was pointed out that if the theory of the funda- 
mental character and domination of the fold or wave in ‘the 
forms of the earth's surface be well founded, it must necessarily 
include the most conspicuous features of the earth’s surface- 
relief regarded as a whole. The existence of this paramount 
feature was first made known to us by the recent deep-sea 
researdtiies, which made it evident that the vertical relief of the 
earth-surface regarded collectively consisted of two members— 
namely, the so-called Continental Plateau (of which our present 
lands are merely the unsubmerged portions), a so-called 
Abyssal Region, 12,000 feet and more in depth ; ti®se twor 
contrasted élements being united, normally by a rapid tran- 
sitional slope, which lies buried from sight, at a depth of from 
roco to 2000 fathoms below the sea-level. 

This remarkable phenomeffon the author now intérpreted 
as perfectly natural, and indeed inevitable upon the theory of 
the crusé-fold. The Continental Plateau is merely the col- 
lective arch (or dome) of the entire relief of the globe, and the 
Abyssal Region is the collective trough {oy basin), while the 
intermediate slope is merely the natural septal slope common to 
the two, But, of course, if this view is correct, it follows of 
necessit®, from the characteristics of a fold (1) that the line 
marking the position of the axial horizontal plane separating 
the grtat earth-arch from the great earth-trough must be 
about midway down this septal slope ; (2) the entire area of 
the surface of the dome must be equal to thgt of the basin ; 
(3) the collective volume of the dome must be equal to that of 
the basin; and (4) thgt wherever the septal slope is fairly 
straight it must coincide in direction with the nodal lines of the 
earth’s surface. ý 

It was pointed out by the awhor that it had already been 
satisfactorily demonstrated by the results of the calculations and 
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researches of Mr. Murray, Dr, H.R. Mill® aj@d others, t&at all 
these necessary correlations actually exigted, althowzh hitherto 
somfe of them had teen looked upon as mere curious and inex- 
plicable coincidences, 

But ifthe fold or wave rules in the arrangement of tlee forms 
of the earth-surface of the present day, it must of necessity rule 
also in corresponding planetary surfaces, both in gpace and time ; 
and the author gave it as hjs opinion that it afforded @n equally 
naturgl and plausible explanationgof gycles, systems, and trans- 
gressions of the geological formations, and of the surface (for 
example) of the planet Mars. 

The final conclusion which the atthor drew from a consider- 
ation of the known facts and phenomena was, that the wave or 

gold appeared to be the natural unit of classification of all the 
grander forms gf the earth-surface. The recognisable surface 
undulatiorfs of the present earth-surface are, broadly speaking, 
the surfaces of corresponding waves or warpings of the 
outer parts of the eagth-crust, in part obliterated by 
erosion, &c., and in part masked by deposition. In the 
crust-wave, its divisions, modifications, combinations, and 
intersections, we seem to find the key to tge dissymmetries, 
the harmonies, the contrasts, and even the supposed anomalies 
«of the surface features of the globe. Upon the surface of the earth, 
mhe crust-deformation expressible in terms of this unit seems 
«o be the paramount factor. Denylation, deposition, earth- 
yuake morte: volcanicity, and even the surface forms and 
ìistributions of the main land and water areas, appear to be all 
«nbordinated to this.ruling element. As the minor undulations 
tand related to the m#or undulations as subordinates, it is pro- 
«able that not theslightest local change can be brought about 
without disturbing to that extent the balance of parts, and so 
2ading to a readjustment of the equilibrium of the whole. The 
old theory, however, affords us merely a natural and convenient 
ans of classification of surface form, and in the meantime 
oes not concern itself with the mode of origin of these forms. 
m is a theory, not of causes, but of the most natural grouping 
mf effects, 
e 


—en 


SCIENTIFIC SERIALS. 


American Journal of Science, April.--Further studies of 
me drainage features of the Upper Ohio basin, by T. C. 
‘hamberlin and Frank Leverêtt. The general view adopted is 
wat of Carll, according to whom the present drainage system of 
«ie Upper Ohio basin has been formed by the union of several 
re-glacial systems that formerly flowed into what is now the 
ake Erie basin. These wert: blocked up by the ice of the earlier 
acial period, which invaded their lower courses and forced 
em @o flow over low divides .and unite to, form a common 
uth-westward flowing system nearly parallel to the border of 
e ice. The evidence for reversals and displacements of 
«ver beds is given in detail, and four hypotheses are presented 
account forthem. They all greatly emphasise the importance 
the first glacial epoch, and indicate that, while the last gicial 
vasion was very much more pronounced in its apparent effects, 
was, after all, much thé smaller factor in the glacial period. — 
ma apparatus togMow, simultaneously to several hearers, the 
ending WA censations of interrupted tones, by Alfred M. 
ayer. A short brass tube is cemented in,a hole in the bottom 

a glass flask. When the tube is closed the flask resounds 
werfully to a tuning-fork of suitable pitch vibrating near its 
«uth, When the tube is open the resonance is very feeble. 
«xe opening and closing is effected by a perforated disc rotating 
contact with the brass tube. At a certain velocity the in- 
rupted sounds blend into the sound of the tuning-fork, the 


ocity giving an indication of the amount of residual sensation. - 
The appendages of*the pygidium of 77iarthrus, by Charles | 
Further studies. of the Yale Museum specimens ' 
«ve enabled the author to make out the main characteMstics | 


Beecher. 


p appendages of the caudal shield. At the pygidium, the 
opodites preserve the slender, jointed, distal portion fond 
he thorax, but the proximal part is composed of segments 
o are considerably expanded transversely, thus making a 
dle-like organ, @he anterior edge of which is straight, while 
‘posterior one is serrated by the projecting points of the ex- 
«ded segments. These points bear small bundles of sete, 
2 specimens from which these details are gathered are very 
miectly preserved? The author proposes next to describe the 


«cture of the under side 3f the head, and then to review the 
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present enlarged knowledge of Yria?thrus, with Mts bemrings 
upon the position and affities of the Trilobites generally. 
Bulletin del Académie Royale de Belgique, No. 2.——The sense 
and the period of the Eulerian movement, by F. Folie. The 


sefise of the Eulerian ntovement of tif pole of inertia round the © 


instantaneous pole Ù$ direct ; that of the movegnent of the in- 
Stantaneous pole at the surface of the earth is retrograde. ‘he 
period of the latter is 321 days; for an integral numiser of 
years, a direct and somewhat slower motion may be substituted 
for this, giving the commonly accepted period of 423 days. 
But the shorter þefod is free from the geometwcal objections 
attached to the latter. —The influence of pressure upon specific 
heat, taken below and above the critical temperature, by-P. de 
Heen. The law governing this influence is analogous to that 
determining the relation between pressure and compressibility. 
Little variable at first, the specific heat rises with increasing 
pressure up to a cé@rtain limit, and then diminishes.—-O& the 
phenomenon of beats in luminous vibrations, by Dr. J. 
Verschaffelt. Prof. Righi showed in 1878 that if two rays are 
brought to interference whose periods are only slightly different, 
fringes are obtained which move with such veloaity that a num- 
ber equal to the differewce of frequency passes each point of the 
screen in one second. Righi realised this practically by means 
of a rota®ing Nicoll prism and Fresnel’s mirror. The principle 
applied by Dr. Verschaffelt is that of Doppler, according to 
which a motion of the source with respect to the @her changes 
the wave-length of the light emitted. The retardation was 
produced by a moving wedge of quartz cut parallel to its axis, 
and placed at 45° between the crossed Nicolls of a polarfing 
microscope.—-On absorption by the bile ducts, by Célestin 
Tobias, Ligature of the thoracic canal suppresses absorption of 
acids and biliary pigments, as pointed out by Harley. But it 
does not affect that of sodium ferrocyanide, of strychnine, or of 
atropine at the surface of the bile ducts.. Sodium iodide is not 
absorbed at all. Whether the absorption is lynephatic or 
sanguine depends upon the nature of the substance. 





SOCIETIES AND ACADEMIES. 
Lonpon. ° 


Physical Society, April 13.—Prof. A. W. Rücker, F.R.S., 
President, inthechair.—The President invit@d discussion on Prof, 
Henrici’s paper on calculating machines, and said a description 
of Mr. Sharp’s harmonic analyser, giving direct readings of the 
amplitude and epoch of the various constituent simple 
harmonic terms, had been sentin. This machine requires no 
adjustments to be made before using. The amplitude is given 
by the length of a line joining the initial and final positions of the 
point of contact of a roller with a rotating disc, whilst the epoch 
is determined by the angle which this line makes with the fiane 


of the rollerinitsinitial position.—Prof. Perry congratulated Prof, . 


Henrici on the success attained with his analysers. Referring 
tosplanimeters, .he said the average error made in working ont 
indicator diagrams with Hine and Robertson’s instrument was 
only about one-third that made with Agusler’s. After pointing out 
the great importance of Fourier’s series to practical men, and 
especially to electrical engineers, he said that in studying re- 
ciprocating motions, such as those of pistons, valve gears, &c., 
it was most useful to resolve the motion into its fundamental 
harmonic motions and its overtones. In this way remarkable 
differences could be seen between various motions which hgve® 
the same fundamental, and which are usually considered 
equivalent. In the Ziectrician of February 5, 1892, he had 
published the numerical work for a given periodic curve 
develeped in Fourier’s series, and he now exhibited a graphical 
solution done by one of his students, who.was probably the first 
to carry out the late Prof. Clifford’s idea of wrapping the curve 
round a cylinder and projectingeit on different planes. Prof. 
Henrici had, he said, baged the construct¥p of his first analyser 
on Clifford’s method, but used the Henrici principle (viz. 


y sin dð = | cos8 dy, when intebrated over a coifiplete 


period) to explain the later machines. As*a matter of fact the 
first machine in which the coefficients were determine® by an 


-Amsler planimeter carried by a reciprocating tangent plang, was a 


beautiful example of the, Henrici principle, afd he, Pref. Perry, 
saw far greater possibilities before it. The gefegts in the first 
instrument were mechanical ones, and could be got over by in- 
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creasing the amplitude of the harmonic motion. Not only was 
the machine useful for Fowier expansions, but by giving suitable 


ẹ motions to the tangent plane developments of arbitrary functions 


in spherical harmonics, Bessel’s functions, Lame’s functions, and 
other normal forms could Be determinéde He had designe®a 
machine which, on Prof. Henrici’s principle, develops arbitrary 
fuections in Bessel’s, and hoped to have shown it in working, 
orde at the meeting; the Easter holidays had prevented its 
being finished gn time. In this machine the motion is given to 
the table by a cam and roller, the cam being shaped so that 
the displacement of the table is x x J(x) whem the shaft turns 
through an dhgle proportional to x. The revolving cylinder is 
driven by variable gearing from the cam shaft. By using cams 
of other shapes, developments in many normal forms mayebe 
obtained ; the machine is therefore of general analytical use. 
An example of development in Bessel’s worked out arithmetically 
by two. of his students, Messrs. Hunt anè Fennel, was given, 
and the process of performing the integration by the machine 
described. Prof. Boys, speaking of arithmometers, said Prof. 
Selling’s machine had several inconveniences. In the first place, 
it occupied a large space, and the projecting racks were apt to 
upset things put b<hind the machine. eSecondly, the result of 
any operation was indicated by continuous motion, and therefore 
cannot be read off instantly with certainty. On the othe? hand the 
** Brunsviga” machine was very compact and conyenient, the only 
serious defc@t being that one cannot carry on figures obtained as 
the result of one operatfon to work with again, as was possible 
in the well-known Colmar machine, As another improvement 
he Suggested that the two sets of numbers on the wheels show- 
ing the result of any operation, should be coloured differently, 
so that it would be easy to see whether multiplication or division 


‘had been performed. The labour of operating with large digits 


ad 
` 
$ 


could then be considerably reduced with certainty, For example, 
in multiplying by 2998, instead of 28 (2-+9-+9+8) turns of the 


handle, 5ewould be sufficient, viz. 3 in the forward direction | 


and 2 backward, thus giving 3002. In his opinion lozarithum 
tables were not nearly so convenient for ordinary calculations 
as this machine.—Mr. A. P. Trotter described how, by the use 
of templates cut to suitable shapes, one could obtain true curves 
from those given by recording voltmeters and similar apparatus. 
Mr. Yule said he had regently seen the newest analyser made 
by Coradi for Prof Weber, and was present when it was tested 
by the latter on a simple harmonic curve. It gave excellent 
results, the errors net amounting to 1I partin 2000. Speaking of 
the ‘‘ hatchet ” planimeter, he thought the first one was exhibited 
by Mr. Goodman at the Institution of Civil Engineers. Mr. A. 
Sharp, he said, rem&ked that since last meeting he had designed 
an inversion of the mechanism in his harmonic analyser, which 
made it mùch more practical. Prof. Henrici, in reply, said the 
uses of his first machine, suggested by Prof. Perry, might lead 
to great dévelopments in this subject. Lord Kelvin had shown 
thatewith the sphere and roller integrator products of two func- 
tionssuchas f(x) F(x) dx could be got. Referring to Prof. Boys’ 
criticism on, the Selling arithmometer, he did not consider the 
difficulty in reading off the result at all serious.. Mr. Trotters 
method of solving problems by templates might be very useful. 
Speaking of the ‘‘hatchgt” planimeter, he said he believed it 
was first brought out in Denmark, Mr, F. W. Hill, of the 
City of London School, had sent him a solution of its action. 
Mr. Sharp, he said, had made a very considerable improvement in 
his machine, and the elements of this integrator may b® useful for 
other purposes.—-Mr. P. L. Gray read a paper on the minimum 
temperature of visibility, describing experiments made to’ find 
tht lowest temperature at which bright or blackened platinum 
becomes visiblein the dark The instrument used was a Wilson 
and Gray’s modification of Joly’s meldometer, in which a thin 
strip of platinum, about 10 c.m, long and I c.m. wide, is@eated 
by ań electric current. The expansion of the strip is indicated 
by an optical method, and used for estimating the temperature 
of the strip, To calibrate the grrangement, small particles of 
substances havingeknown melting ppints were placed on the 
strip, and observed through a microscope, the position of the 
spot of light showing the expansiorf being noted when the sub- 
stance melted.’ “The general conclusions arrived ‘at are :—~(1) 
That the minimum temperature of visibility is the same for a 
brighte polished surface as for one covered with lampblack, 
although th# intensity of radiation in fhe two cases may be dif- 
ferent. (2) Thatehe visible limit at the red end of the spectrum 
varies greatly for a normal eye according to its state of prepara- 
tion. Exposifre fo bright light diminishes the sensitiveness of 
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the ey, and darles increases Ít. (3) That for the less sensi 
tive conditign, the migimum temperature of visibility for th 
surface of a solid is about 470° C., but this may be much®re 
duced by even a few minutes in a dark room. (4) That at nigh 


a surfaee at 410° C. is visible, and that by resting the eyes i 


complete darkness this may be reduced to 370° nearly. (5 
That different geople’s eyes differ somewhat in their *‘ minimun 
temperatare of visibility,” but probably not to any great exten 
if tested under the same gondjfions as to preparation, &c, Tı 
most observers the strip at these low temperatures had no ap 
pearance of red, but looked like a whitish mist, Inserting : 
plate of glass or a layer of*water in the line of vision had ni 
effect on the temperature of visibility. Mr, Blakesley inquire: 
if the author had tried condensing the light from the strip? A 
to colourlessness, he observed that the parts of the retina activ 
in oblique vision were less sensitive to colour than the centra 
portions. Dr. Burton remarked that in the experiments, th 
presence of light and not colour wgs being observed. Whe! 
illumination was faint, as in twilight or moonlight, it was ver 
difficult to distinguish colours. In the solar spectrum one di 
not see any whitigh termination at the red end. Mr. Elder sak 
Captain Abney had shown that all colours appear grey when o 
small intensity. The President thought the question as t 
whether visibility depends on wave-length or on energy was al 
important one. Probably a minimum amount of energy wa 
essential. At such low temperature the emission ees of th 
different wave-lengths may not have become sufficiently separ 
ated to be distinguished. Mr, Gray, in reply, said Prof. Langle 
had shown that a minimum, but very samll, amount of energ; 
was necessary to vision in all parts of the spegtruam.—Dr. Bur 
ton’s paper on the mechanism of electrical conduction wa: 
postponed. 


Mathematical Society, April 12.——A. B. Kempe, F.R.S. 
President, in the chair.—The following communications wer 
made :—Qn regular difference terms, by the President. (Prol 
Greenhill, F.R.S., Vice-President, gro čem., in the chair, 
In the expression of the invariants of a binary quantic Qx i 
terms of the roots, we employ functions such as, & 


x(T), 


where T is a product of differences of the roots into which eac 
root enters the same number of times, and the summation e» 
tends to all expressions derivable from T by transpositions ¢ 
the roots. Ifthe number of root? be x, and each root enters 
times into T, then T isa regular difference term of the syster 
of roots considered, and is said to be of degree z and order « 
For a given degree z the simplest regular difference terms a» 
of order I or 2, aecording as x is @ven or odd, and are calle 
elemental terms of the system of roots. The object of the paper 
is to show that every regular difference term of a given eyste 
of roots is a rational integral function of the elemental terms 
that system, One result of this theorem is that every invaria 
of the binary quantic Qa, which is a rational integral functie 
of the roots of Qn, is expressible as a rational integral functi» 
of Sich of those invariants as are of the form 


3(E:“ EYE,” ...) 
where E,, Ep, Es, 


... are elemental terms of t roots of Qi. 
Theorems concerning spheres, by S, Roberts, I Wy5.—Secoa 
memoir on the expansion of certain infinite products, by Pr 
L. J. Rogers.—A property of the circum-circle, ii., by Mr. 
Tucker.—A proof of Wilson’s theorem, by Mr, J. Perott.—' 
the sextic resolvent of a saxtic equation, by Prof. W. Burnsi 
F.R.S. The group of an irreducible equation of the fifth degr 
after gdjunction of the square root of the discriminant, is eit 
the icosahedral group, the dihedral group for # = 5, or ' 
cyclical group for z = 5; the two. latter being sub-groups of 
former. In the two latter cases the @qua:ion is solvable 
radicals, and in the former not. .For-a given equation v. 
nume@rical coefficients the two latter cases may be distinguisl 
from the former by constructing the sextic. resolvent and de 
miting whether or no, this has a, rational root. This sextic 
solvent has been calculated by Cayley (‘Collected Pape: 
vol, ili. 2) for the general quintic. When the quimic is ta 
in its standard form, 2#°-+ wx + V =0,%he calculation» 
enormously simulified (see C. Runge, Acta Math. vol. v 
For a given irreducible sextic there is a greater range of pc 
bilities After adjoining the square root of the discrimin 
the group of the equation may be either th® alternating gr 
of 6 variables, a transitive group 8f 6 variablcs which is 


é 


J wa a 
4 Py e e “4 r E 
. (] ‘ s ° e 
: i ©. e 
s 2 x . ° 
APRIL 26, 18ĝ4] œ : NATURE 2 ° : 619 
z ; S e F : ; nn a 





® e A ü 
morphous with thedcosahedral group, or a group of order less | and he thought that the species of Lepidoptera wafundoubtedly 
than 60, which is necessarily ad Gas fh ghe first case the | protected from attack by its close%mitMtion of the Memipgeron. 
solution of the given equation carMot hg made to depend on an | Mr. Goss said he was įpdebted to att. C. J. Gahan for deter- |, 
equation of lower degree than the 6th; in the second case the | mining the species. A discussion followed on the mimicking % 
roots of the equation are rationally expressible in terms of the | species, in which the President, Mr. Wat@thouse, Mr. J. J.° 
roots of an equation of the 5th degree; and in the dast case | Walker, Colonel Swiahee, and Mr.gHampson took part.—Mr, 
the equation can be solved by radicals. For a given equa- | J. W. Tutt exhibited a typical specimen of Lycena corydon, 
tion with numerical coefficients the cases are gistinguished by | captured in July 1893; a hybrid male (Z. torydon and, Z. © 
forming the resolvents of ghe 6th and roth degrees and deter- | adonis), taken iz copuld with a typical female Z. adonis 


minjpg whether either of these have g rational root, If the re- 
solvent of the roth degree has a rational root the equation can 
be solved by radicals, and if that of the 6th degree has a rational 
root the solution depends on a ‘quintic. It is this latter 
resolvent which is calculated in the present paper, on the sup- 
‘# position that the sextic is reduced to the standard form 


e ° 5 + ux? + Ux + w= o, 


which is always possible by solving a cubic equation. Repre- 
senting the roots of the equation by o, I, 2, 3, 4, 5, a transitive 
icosahedral group is generated (see Serret, ‘‘ Cours d’Alg. Sap.” 
vol. ii.) by the two even permutations 


(12345) and (or) (25). © 


There is no function of the roots of the 2nd degree that is 
invariable for this group, but it is easily verified that , 


O12 + O2jquiw 234 + 045 + OST + 184 + 235 + 341 + 452 + 513 


is such a function ; and therefore that this function takes 6 values 
for all even permutations of the 6 roots. If 


@ 

P+ Ay + Bra + Aw" + bey + doy + Py = 0 
is the equation whose roots are these 6 values, 4, &c., must be 
rational in z, v, w, and VA, where A is the discriminant of the 
sextic. By comparing the degrees of these functions it is seen 
that 

Py = O, py = MW, fy = Muu, Py = mg? + myw? 

ps = M508 + meutvw + ata JA, pg = migu v? + Mw? + Myg w, 
where the #’s are numbers ; and it is further easily shown that 

e 

Mie = Hig = Hig = O. 


Finally, by choosing suitable special cases, the values of the 
other #’s are completely determined, The final result is that 
this sexti¢ resolvent has the form 


JÈ + 3owyt + (165207 — guy? + 252020" — Bow? + 6qu dw 
= /A. 
It is obvious that the twelve values-that the function 


OIZ + 023 +. s. we ce tt es qoa o o +53 


takes for a/7 permutations of the roots are, for the standard 
sexice equal and opposite in pairs, so that y° is a 6-valued 
function for the symmetric group. If then fhe above equation 
be squared, while z is written for y2 and its value in terms of 
a, V, w substituted for A, 


(23 + 3ow2" + (165w? — quë) + 25 20°02 — Bow? + 64ze8w)? — Az=0 


is the resolvent, a rational root of which willindicate that the 
solution of the sextic depends on that of a quintic.—Mr. Perigal 
exhibited somg- diagrams illustrating circle-squaring by dissec- 
kion. IS 
Entomological Society, April 11.4~-Henry John Elwes, 
President, in the chair.—-The Hon. Walter Rothschild exhibited 
male and female specimens of Ornithoptera paradisea, Stdgr., 
Krom Fifisterre Mountains, New *Guinea; O. trojana, Stdgr., 
Krom Palawan; O. andrumache, Stdzr., from Kina Balu, Borneo; 
(Cinetus mirabilis, R whsch., from Cedar Bay, Queensland, and 
a few other splendid species from the Upper Amazons. The 
President, Mr. J. J. Walker, R.N., Mr. Osbert Salvin, F.R.S., 
Lord Walsingham, & R.S., Colonel Lang, R.E., Mr. Champion, 
ind Mr. Hampson made remarks on the geographical distribu- 
ion of some of the species and the elevation at which t@ey were 
aken,—Mr. H. Goss exhibited, for Mr. G. A. J. Rothney, 
several specimens of a species of Hemiptera (Serinetha Qupur, 
ab), and of a species of Lepidoptera (Phauda flammans, 
Walk.), the latter of which closely resembled and mimicked 
he former, H@said that Mr. Rothney had found both species 
abundantly on the roots and trunks pf trees in Mysore, in 
November last, in company with ants (several species of Car- 
sanois and Cremastoyaster). The Hemiptera appeared to be 
Kistasteful to the ants, gs they were never molested by them, 
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20, 1893; a typical male Z. adonis, May 20, 1893; a female 
L. adonis, the pigment failing in one hind wing*; a pale var. of 
L. corydon, prebably to be referred to var. apennina of Zeller, 
usually taken in Italian mountains, or var. albicata, H. S., taken 
in Andalusia. Mr. Tutt remarked that, of the first, Staudinger 
(Çat. p. 12) says ‘‘pallidior,” of the latter ‘‘albicans.” He 
also remarked that the hybrid retains the external features of 
the species corydon, but has taken on to a great extent the 
coloration of Z. gdoszis, It was captured zw copuld yith a 


female Z. adonis, at atime when Z. adonis was very abundant, œ 


and some weeks before Z. corydon occurred.—The question 
having been raised by the President as to the number of meet- 
ings of the Society which it was desirable to hold during the 
year, and the most copvenient dates for such fheetings, a long 
discussion on the subject ensued, in which Mr. Waterhouse, 
Mr, Salvin, the Hon. Walter Rothschild, the Rev. T. Wood, 
Mr, S. Stevens, the Rev. Seymour St. John, and others took 
part. 


Royal Meteorological Society, April 18.—Mr. Richard 
Inwards, the President, delivered an address on soma phe- 
nomena of the upper air. Hesaid that there are three principal 
ways in which the higher atmosphere may be studied: (1) by 
living in it on some of the great mountain chains which pierce 
many miles into the air in various parts of the globe; (2) by 
ascending into it by means of balloons ; and (3) by the study ofe 
the upper currents as shown to our sight by the movements of 
the clouds. After describing the effects of rarified air on animal 
life and natural phenomena, Mr. Inwards proceeded to give an 
account of various balloon ascents which had been undertaken 
with the object of making meteorological observations. In 1850 
Messrs. Barral and Bixio, when they had ascended to 20,000 
feet, found the temperature had sunk to 15° F, ; bu@this was in 
a cloud, and on emerging from this 3000 feet higher, the tem- 
perature fell as low as — 38°, or 70° below freezing point. 
In 1862, Mr. Glaisher and Mr. Coxwall made their famous 
ascent when they reached an altitude of about seven miles from 
the earth. A short time ago a balloon without an aeronauf, but 
having a set of self-recording instrument@ attached, was sent up 
in France, and from the records obtained it is shown that a 
height of about ten miles was attained, and that the temperature 
fell to — 104° F. Clouds are simply a form of water made 
visible by the cooling of the air which previously held the water 
in the form of invisible vapour. Every cloud may be regaaded as 
the top of an invisible warm column or current thrusting its way 
into a colder body of air. After referring to the various classifica- 


etions and nomenclatures of clouds, of which that proposed by 


Luke Howard in 1803 is still in general use, Mr. Inwards said that 
whatever system of naming and classifying clouds be adopted, it 
should depend on the heights of the various clouds in the air, 


‘| and he gave a few rough rules by which the comparative alti- 


tudes of the clouds may be judged when there is no time or 
opport&nity to make exact measurements. Among the indica- 
tions by which a cloud’s height in the air may be gathered are 
its form and outline, its shade or shadow, its apparent size and ` 
movement, its’ perspective effect, and the length of tine it 
remains directly illuminated after sunset. By the last method 
some clouds have been estimated to have been at least ten miles 
above the surface of the earth. The cloud velocities at high 
altitudes have been carefully noted at the Blue Hill Observa- 
tory, Mass., U.S., and show, practically, that at about five 
miles’ height, the movemeng ig three times as fast in summer, 
and six times in winter, as compared with the currents on the 
earth’s surface. After showing a number of lantern slides illus- 
trating the various types*and forms qf clouds, the aurowa borealis? 
rainbows, &c, Mr. Inwards concludeg his address BY urging 
the desirability of establishing a good @loud observatory some- 
where in the British Isles. At the close 8f the mgeting, the 
Fellows and their ffiends inspected the exhibition, of instr 
ments, photographs, and drawings relating to the representation 
and measurement of clouds, which had been arrfnged in the 
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rooms of thé nstituttos of Civil Engineers, “A lantern display 
of sliges, slowing cloud%fie&s and other meteorological phe- 


e, nomena, was also given. ë m 


PARIS. 


Academy of Sciences April 16.-°M. Loewy in the chat, 
—On mountain @bservatories in connectio with cyclones, by 
Æ polemical paper discussing the evidence afforded 


observatories at high altitudes. - The author contends that 
the convection theory is completely overthrown. He ob- 
serves that the, theory of the constitution @f the sun should 
benefit: from fhe work possible at these observatorieyg—M. 
Grimaux is elected a member of the chemistry section in place 
of M. Frémy.—Report concerning a demonstration of Fermas 
theorem on the impossibility of the equation x + yz = 3%, sub- 
mitted by M. G. Korneck. The demonstration depends on a 
lemme which is inexact, and hence is not valed.—On the photo- 


“sraphy of the chromosphere of the sun, by M. H. Deslandres.— 


On an application of the theory of continuous groups to the 
theory of functions, by M. Paul Painlevé.-—On the generalisa- 
tion of algebrajgal continued fractions, by M. Padé.—On the 
determination of the number of primeenumbers inferior to a 
given quantity, by M. H. von Koch.—On the structure of dif- 
fraction waves from the same source, by M. G. Meslin.— 
Achromatism and chromatism of interference fringes. by M. J. 
Macé de Lépinay.—On the magnetic properties of iron at 
different temperatures, by*M. P. Curie. . The intensity of mag- 
netisation slowly decreases, then more rapidly lessens, with rise 
in te@nperature, the rate of loss attaining its maximum for soft 
iron between 740° and 750°. There is no definite point for the 
temperature of transformation of iron, At temperatures above 
750°, the intensity of magnetisation continues to decrease at a 
continually lessening rate in general ; from 950° to 1280’, the 


e@ coefficient of magnetisation is almost constant. Between 755° and 


1365°, the owefficient is independent of the intensity of the field. — 
On an electrochemical method of observation of alternating 
By means of paper soaked in potas- 
sium ferrocyanide and ammonium nitrate, and wrapped on a 
revolving metallic drum, a metallic style registers the periodic 
variations of the E.M F.—The general problem of transformers 
in a closed magnetic circuit, by M. Désiré Korda.—On the 
allotropic’ transformation of iron, by M, Georges Charpy.— 
Evolution of organised beings. On certain cases of dupli- 
cation’ of Galton’s cusves due to parasitism and on dimorphism 
of garasitical origin, by M. Alfred Giard.—On the poison 
organs of the Hymenoptere, by M. Bordas.—The ejection of 
blood as a means of fence among some of the Coleopterze, by 
M. L. Cuénot. The author has particularly studied the follow- 
ing species :-© 7zmarcha tenebricosa and coriaria Fabr., ddimonia 
tanacett Fabr., Coccinella septempunctata and bipunctata Ls, 
Mele proscaradeus L., and majalis L., and autumnalis ONY, — 
On tle muscular buds (Geungeons musculaires) of the paired 
fins of Cyclopterus lumpus, by M. Frédéric Guitel.—-On the 
parasitism of a species of Botrytis, by M. Louis Mangin. The 
conditions under which copper or zinc salts may be used to come 
bat with this parasite are indicated.—Anatomical modifications 
of plants of the same species in the Mediterranean region and 
in the region of the neighbourhood of Paris, by M. W. Russell. 
-Plants in the Mediterranean climate differ from those of the 
Parisian region by (1) the cellules of the epidermis are larger, 
and have more regular contours and thicker walls; (2) fhe bark 
has assimilating tissue supported on parenchyma without chloro- 
phyll (transformed into protective tissue); (3) the diameter of 
the ®essels is greater ; (4). the thickness of thé leaves is aug- 
mented owing to the great development of the palisade tissue. 
—On the structure of certain varieties of rust; their analogy 
with the sedimentary ferruginous minerals of Lorraine, byeM. 
- Bleicher. The combinatign of ferric hydroxide and silica in 
presence of soft water underground may be. so rapid as to form 
rusts comparable in appearange gnd structure with iron mine- 
rals of geological age.e-On the fruitsgof palms found in the 
-Cenomanian near Sainte-Menehould, by M. P. Fliche,— 


*Researches on a mode af striation @f rocks independent of 


glaciation, by M. Stgnislas Meunier.—Researches on rigor 
-mortis, by M. J. Tisaot.—The mechanism of hyperglycemia 
‘ determingd by diabetic pigre and by anzsthetics, Experimental 
*facts serving towestablish the theory of suBar diabetes and of the 

regulation of the glucose-forming function in the normal state, 
by M. Kaufmann. 
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NATURAL SCIENCE SCHOLARSHIP. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
fees, not exceeding 420 per annum, will be awarded at Keble Col'ege im 
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» 9 The Exammation commences Thifrsday, December 7. 

subjects : Chemistry or Biology, with Elementary Mechanicsand Physics 
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a ®xford. 


e “GEOLOGICAL SCHOLARSHIP FOR 


WOMEN. 


The HARKWESS SCHOLARSHIP of £35 a š 
® giveh triennially by &xamination’to a Member of Girton or Newnham 
o College in her First Year, will be next awarded in NOVEMBER 1894. 
information to be cbtained from Miss A. Jouns8n, Llandaff House, 
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Mining Engineers, for Science Students in Mathematics, Ph®sics, Che- . 
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Students entering Cooper’s Hill and the Central Institution. 
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Post of Principal in the College, ‘The Salary at present is £500 per annum. 
From.the constitution of the College it is not necessary that the Principal 
should have made any branch of science his especial study. - nd 
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H. F..STOCKDALE, Secretary. 
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H. Becker, M.D., Grahamstown, South Africa, . 
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and Author's inter€sts carefully represented; Consultations free.— 
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~ CONCHOLOGY. 


New apd interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 
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EXCHANGES MADE FOR SPECIES NOT IN STOCK. 
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and supplied promptly at moderate prices. 
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! Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Philodina 


roseola, Brachionus rubens; Stephanoceros Eichhornii, @ophopus crystal- 
linusand other PondfLife. Specimen Tube, with Drawing ahd Descrip- 
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: Sales by Auction, : 
e S 5 by Buct f b e i 
MONDAY, NOVEMBER 6. 


THE LIBRARY OF BOOKS OF THE LATE REV. H. BURNEY 
MR. J. C. STEVENS will Sell by Action, 


at his Great Rooms,’ 38 King Street, Covent Garden, on MONDAY, 
NOVEMBER 6. at half-past 12 precisely, the bibrary of Natura 
History. Scientific,: Theological, and other Books of the late Rev, 
@enry Burney, of Wavendon Regtory, Woburn Sands. 
On view the Saturday prior, ro till 4, and Morning of Sale, and Catalogues 
ad. 











FRIDAY, NOVEMBER 10. 


ie VALUABLE SCIENTIFIC INSTUMENTS. 


MR. G. STEVENS will include in his 


Sale by Auction at his Great Rooms, 38 King Street. Covent Garden, 
on FRIDAY, NOVEMBER rto, Valnable Scientific Instruments, com. 
prising a 6-inchspark Induction Coil by Apps, Brownina’s Arc Lamp, 
large s)ptical Magic La@tern with all, accessories, 24-cell Lethanode, 
Secondary Battery. ro-cell large Silvertown Battery, 5 Amperes for 293 
hours, Siemens Differential Arc Lamp and Globe, &c., Microscopes 
and Objectives, Telescopes, &c. 


On view the Day prior, 2 till 5, and Morning of Sale? and Catalogues had. 





MICROSCOPICAL- STUDIES 


. MARINE, ZOOLOGY. .. 


We begin. this, month, the issue of a specially useful and high-class 
Series of Micros@pica! Preparations Illustrative of Rare Marine Life. 
The first Series will comprise Fourteen Slides’sent out m Four Quarterly 
Instalments, ‘The First Instalment (ow ready) comprises ime 


‘ The Beautiful Pelagic Ascidian SaZZa shown in one Slide’in ventral 
position, in a second Jaterally; also the Pelagic Annelid Tomopteris, 
carrying Ova; and lastly, a Special-Mount of Lucernaria, showing Ova, 
Sperm-masses, C-cystophoses, Septa, &c., &c. 


Each Instalment will be-accompanied by Full Descriptive Letterpress 
(18 to 2g PP) and by Two Hand-cnloured Lithographed Plates), Sub- 
scription 21s. for Series of Fourteen Slides, Post- free, with Journal. 


~ Subscribers having already any of the Slides, are at liberty t exchange 
for: others not in their Collections, but Lucernaria will, we think, be the 
only instance in point in the Series. 


SINEL & HORNELL, Biplogical Laboratory, Jersey (C.1.) 


COLLECTIONS OF MINERALS, 
' ROCKS, OR FOSSILS, > 


' For the Use of Students, Science Teachers, PPospectors, &c., and to 
m illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 2is.; 200 do., 428. 
‘New Price List of Minerals, Rocks, and Stratipgraphical Series 


of Fossils Post Free. 


ROCK SEGIIONS forte MICROSCOPE from rs. 6d. each, Post Fres 


ATALOGUBS GRATIS. . 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &ce 


ELL; 


alwaysin Stock. 


‘THOMAS D. RUSS 


PW NEWGATE STREET, LONDON, E.C. 


. THE ENGLISH 
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COLLECTIONS of MINERALS, ROCKS, oR FOSSILS 
Specially prepared to mees Requiremepts of Students, Lecturérs, ae 


And Illustrating the various Manuals, &c., as sed at all Colleges. ° 
Schools, &c., price 10s. 6d. to ges. and upwards. Mecial Instruction, and® 





_Sollections for TravellersProspectors, &a Terms on application. 


MIGROSCOPIG*SECTIONS OF ROCKS & MINERALS. ` 


The largest and best Series of the most interesting varieties from hu@dreds 
of localities. ‘ All one price, 1$. 6d. each, post free. List tree on.ap@glication e 


Apparatus, Cabinets; and -Appliances for Museums 
and fer Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPYICATION TO 


JAS R. GREGORY 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, wW. 


= 
F, H. BUTLER, M.A. Oxon., Assoc. R.S. Mines. 


NATURAL HISTORY AGENCY, * 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Sco®&h localities, and a 
fine series of Sedimentary Kocks. Specimen Tubes, Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always, on hand. 
Lapidary’s work executed. : 

Now Ready, Price 6d., or Post-free 7d., No. 3 of THE GLACIALISTS’ 
MAGAZINE, Edited by P. F. KenparL, F.G.S., with Articles by Prof. E. 
Hull, and’ Messrs. Lomas, Kendall, Warren Upham, and G. H: Morton. 





BREAKFAST—SUPPER, `. n 


EPPS’Ś 


COCOA. 


‘BOILING WATER OR MILK. `. m 


HOLLOWAY’S © PILLS 
a CURE l 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of °. 
r all Medicine Vendors, «°° > feere 





CITIZEN SERIES: 


A New and Cheaper Edition. Crown 8vo. 2s, 6d, each Volume, 


Will be Published shortly e 





THE STATE? IN RELATION TO LABOUR. ` By: | THE STATE‘IN RELATION TO EDUCATION. By ° 
W. STANLEY JEvons, LL.D., F.R.S. i HENRY CRAIK, C.B. À e es a ` 
LOCAL GOVERNMENT. By M. D. CHALMERS, ie a Oe tee e 
The followin? Volumes have already appeared: ~ = eo e a 
CENTRAL GOVERNMENT. By H. D. TrarLu: JUSTICE AND POLICE. By F. W. MAITLAND. ° ° 
-THE ELEOTORATE AND THE LEGISLATURE. . By! FOREIGN RELATIONS. By SPENCER WALPOLE. i "o 3s 
SPENCER WALPOLE. A 3 - ; i| THE. POOR LAW. , By the ReveT. W. FOWLE. ; 
TIHE, LAND LAWS. By Sir F.SPo.tock, Bart. (Second!) THE PUNISHMENT AND PREVENTIONe OF CRIME. 
A Edition.) s 3 ae es By Colonel Sir EDMUND DU CANE, *® . e ` e ° 
a fs MACMILLAN AND CO); LONDON, loo p eT i 
2 i GP ee POM a er ee eae P ° 
j : e te é ae 
é 
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+. “ÓN SALE BY: | The Hon. Sir WISLIAM MACLEAY, Kt; F.L.S., M.L.C. 


_ MACMILLAN & BOWES, |THE MACLEAY MEMORIAL VOLUME 


GAM BRIDGE. ‘Royal 4to, ‘s1and 308 pages, with Portrait and Forty-two Plates. 
* ARCHIM EDES.—Opaga, cum nova wersione latina. Foffo., s pie N al ei On Sepen er 
e 1792 (Lhe bestedition of Archingodes.) 1450 Price THREE GUINEAS. 
ə ASTRONOMICALREGISTER, Vols. { to 20 (1863- $3), > Contents ~~ 


$in ro Vols. Half-calf. £44 ios: 
e BOQLE’S DIFFERENTIAL EQUATIONS. srd 
._ Edition, and Şupplement. 2 Vols. 36s. . 
BRIOT AND BOUQUET,.—Théorie des Fonctions Ellip- 
tiques. ‘Cloth. 1875. 25s. 
EULER.—Dfechanica.” 2 Vols. Half-calf. 1736. “b4s: | 
EULER.—Methodus Inveniendi Lineas Curvas. 1744. 10s:, 
FLAMSTEED.—Life by Bailey, ‘with the”scarce Supp?e-' 


ment. 4to. Bds. 1835-37. 
JOULE, J. PRESCOTT, ”_Soientific Papers, 2 Vols. 


„RIEMANN. —Mathematische Werke. 1876, 12s, 
“REGAUD.-—Correspondence of Scientific Men. 2 Vols. 


Prof.W. B. Spencer, The Blood Vessels of Ceratodus (Plates i.-v.). — Prof. 
F. W. Huron, The PliocenegMoll@sca of New Zealand (PI. vi.-ix.). Prof. 
W. A. HASWELL, A Monograp of the Temmocephaiee (Pi. x. -xv.3.— Prof, 
W. A. HASWEL}, On an apparently New Type of the Platyhelminthes 
[Trematoda ?)-(P\. -xvi.).—Prof, T. J. PARKER and Miss J. G. Rich, 
Myology of Palinurus, Edwardsii, Hutton, (PH xvil.-xxt). Z Prof. LLT 
Winsor and Dr.C. J. MARTIN, Observations upon the Anatomy of the Muzzle 
of the Ornithorhynchus (PI."xxit.-xxiii.).—Prof. Witson and Dr. Marvin, ¢ 
‘On the péculiar Rod-like Tactile Organsin the Integyment and Mucous Mem- 
brane of the Muzzle of Ornithorhynchus (PI. xxiv.-xxvi.).--C, HEDLEY, On, 
Parmocochlea Fischeri, Sm. (P)., xxvi.).—Prof. R. TATE, On the Geon- 
graphic Relations of the Floras of, Norfolk and Lord Howe Islands. —Baron 
VON MUELLER, Noteson an undescribed Acagia | from N.S.W. (PL. xxviii. )— 
Baron von MUELLER and J. H. Marpen, Description of a new Jakea iram 
N.S.W. (Pl. xxix.).—R. Erneriper, Jun., Description of some of the 


* abar ras. 6d. Weapons and Implements of the Aligator Tribe, Port Essington, N.A. 
SALMON. ——Higher Plane Curves. 1873. 125 (Pl. xxx.-xxxv.).—-N. A. Coss, Nematodes, mostly Australian and Fijian 
=e i ° (Pl. xxxvi.-xlii.). 


SONNET,—Jictionnaire des Mathematiques Appliquées, 
Complete ing Parts. 1867-68, rs. 
VERDET.-—Giuvres, 8 Vols. in 12 Parts. 1868-73. 5 Ios. 


" WHEWELUL’S HISTORY OF THE INDUCTIVE 
SCIENCES. 3 Vols. (The best edition.) 1857. ats. 


Published by the Linnean Society of New South Wales, and 
sold by DULAU & CO. 37 Soho Square, London; and R. 


FRIEDLANDER & SOHN, Berlin, PERN, 


AN EXAMINATION 
WEISMANNISM. 


BY 


G. J. ROMANES, F.R.S, 
Pp. 221, with Portrait of Professor Weismann, 





New Publicatfon, Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber's Name wile Tanoa on his or her own Copy), 
ntitie 


FOURNET, 1892, 


CONTENTS t= 


AN ILLUSORY EYE DISEASE, 


PROGRESSIVE (sic) MYOPIA. 
Case No. 1.~-"Culled from Mr. ROBERT BRUDENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.-—-Culled from Mr. NETTLESHIP. 
One Lithographed Moorfields Hospital Form: 
Case No. 3.~—-Cualled from Mr. Jonn COUPER. 
One@Lithographed Moorfields Hospital Form. 
e Cues No. 4.—Culled from Dr. A. Quarry SiLcock. 
One Lithographed Moorfields Hospital Form, 
Case No, 5.—Culled from Mr. GRORGE Lawson, 
One Lithographed Moorfields Hospital Form. 
Case No. 542s.—-Culled-from Mr. CRITCHETT, ’ 
* One Lithographed Prescription. 


a Price Six SHILLINGS. | 


LONGMANS & CO. 


©  , FOURNET ON CONVERGENT SQUINT. By LIONEL S. BEALE, M.B., F.R.S. 
6 Case No. 6.—Culled „N . ; bg 
(Case No. 6—Culled fromehte Hospital Forms. One Wood Engraving, | SLIGHT AILMENTS: Nature and@reatment. 3rd Ed. 


OUR, MORALITY AND THE MORAL QUESTION. 
and Ed. as. 6d. 
THE LIVER, Pp 230. 86 Illustrations, many coloured. 5s. 


FOURNET ON RETINOSCOPY. , 
WANTED A TRIBUNAL. 


° Printed and Sold by HOW TO O E MICROSCOPE. .1coO 
a - Av FOURNET, Plates, ers. (Harrison. is 
THE MICROSCOPE IN MEDICINE. 86 Plates, 21s. 
1A PEN TINON Sh ee Sih ONE _| BIOPLASM: Introduction to Medicine and Physiology 
i ! Gs. ON. 
eee a ON LIE AND ON: VITAL ACTION: gs 
: KNOWLEDGE: THE MYSTERY OF LIFE. 3s. 6d. f 
. THE “MACHINERY” OF LIFE, zs. . 
0°. °d MAGAZINE OF SCIENCE, SIMPLY WORDED, London: J. & A. CHURCHILL. ™ 


EXA CTLY DESCRIBED. 
The NOVEMBER NUMBER contains :— . 


THE TALLEST MAMMAL. By R. LYDEKKER. 

pane MAKING OF MOUNTAIN CHAINS. By H. G. Ws is. 
E TINTS OF THE ee PLAINS: By A. C. RANYARD. 

F XELL'S COMET. By T. Lyn 

DUST AND MO SEBERIC ‘PHENOMENA. By Dr. 


Now Ready, Cloth, 8vo, 250 pp. .» Price rzs., net, Postage Gd. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACEZ. 


* By F. W. MILLS, F.R.M.S., with a 


MCPHERSON, BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 
-+ CURIOUS COCOONS. By E. A. BUTLER. e Contents.—Preliminary Remarks—The Structure ofeDiatoms—Movement 
a PRICE SIXPENCE MONTHLY. pi e a oF the Pe uate ee m a oF the 
amilies an enera--Modes of Reproduction-—-Collecting Diatoms— 
x KNOWLEDGE OFFICE, 326 HIGH HOLBORN. Mounting gDiatoms—Microscopical Èxamination— How to Photograph 
e° rem — | Diatoms. BIBLIOGRAPHY, ` 
; Instrument Company, Cambridge. e London: ILIFFE & SON, 3 St. Bride Street, E.C. 
te “* No reader will close this book* without admitting that it is at least the 
o Addressall communicatjons ‘‘ Instrument Company, | Production of authors who are thoroughly conversant with their subject. 
+ Cambridge o> è Ear One of the most fascinating volumes which has evefome under our 
ba E notice,” —Annals of Natural History. 





Price List of Scientific E sent postfree. , 
e Ibustrated Deseriptive List sent on receipt of 1s. 6d, 
s „Tho Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge, 


* WILD SPAIN: Records of Sport with Rife, 


Rod, and Gun, Natural History, and Exploratid§\. By ABEL 
CHAPMAN and WALTER J. BUGK. Jers. 


GURNEY & JACKSON, 1 Paternoster Row. 
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. DIARY OF ŞOCIE MES. ° 
e ` LONDON. h 


THURSDAY, NOVEMBER 2. 


Linnean Society, at 8.—A Contribution to the Phaneroganfic Flora of 
Mato Grosso and the Northern Chaco: Spencer Le Marchant Moore, ~- 
On‘a New Freshwater Schizepod from Tasmania: G. N. Thomson. 

QGuHEMICAL Society, at 8.—Hydrocarbon from Phen Ppropi ic Acid: Dr. - 

S, Kipping.—Action of Ciflorine on Quicklime : V. H. Veley.—Note on 
@yponitrites: D. H. Jackson.—@he Reaction between Hydrochloric 
Acid and Potassium Chlorate: W, H. Pendlebury and M. McKillop,— 
Formation of Indoxagen Derivatives: Dr..W. A, Bone,—Synthesis of. 
Piazine Derivatives: Dr. A. P. Masqnand Dr. G, R. Winder.—TInter-. 
action of Quinones and Benzenoid Amines: Dr, J. Leicester. 

SANITARY INSTITUTE, at 8.—Occupation and Mortality: Dr. Arthur 


Newsholme. . l o 
S e FRIDAY; NOVEMBER 39 
Gro.ocfsts’ ASSOCIATION, at 8.—Conversazione. 


MONDAY, NOVEMBER 6. 


ARISTOTELIAN SOCIETY. a? 8.—President’s-Annual Address.—The Concep- 
tion of Infinity: Dr. Shadworth H. Hodgson. 

SOCIETY oF CHEMICAL INDUSTRY, at 8.—Spirit Assaying by Weight: J. 
Scarisbrick.—Estimation of Alizarine and Allied Colouring Matters: P. 
‘W. Dreaper. 

Roya. INSTITUTION, at z.— General Monthly Meeting. 


TUESDAY, NOVEMBER 7. 


ZOOLOGICAL Society, at 8.30.—-Nothosaurian Fossil Reptile from the 
‘Triaggtitombardy: G. A. Bouleng&.—On Specimens of Reptiles and 
Batrachians transmitted by H. H., Johnston, C.B., from British 

Central áfrica: Dr. A, Günther, F.R.S.—On a Collection of Land and 

Freshwater Shells transmitted by H. H. Johnston, C.B., from British 

Central Africa: Edgar A. Sfhith.--On Two Collections of Lepidoptera 

sent by H. H. Johnston, C.B., from British Central Africa: Dr. Arthur 


©. Butler © 
WEDNESDAY, NOVEMBER 8. 


. GEOLOGICAL Society, at 8.—The Geology of Bathurst, New South Wales: 
W, J. Clunies Ross. The Geology of Matto Grosso (Brazil}: Dr. J. W. 
Evans.—Notes on the Occurrence of Mammoth Remains in the Yukon 
District of Canada, and in Alaska: Dr. George M. Dawson, C.M.G. 

ENTOMOLOGICAL SOCIETY, at 7.~A Revision of the Genus CEneis : Henry J. 
Elwes and James Edwards.—On the Homopterous Genus Pyrops, with 
Descriptions of Two New Species: W. L. Distant.—On the Sexes of 

arvæ emerging from the Successively Laid Eggs of Smerinthus populi ; 
Prof". B. Poulton, F.R.S. 


THURSDAY, NOVEMBER 9. ; 
MATHEMATICAL Society, at 8.— Annual General Meeting.—Election of 
Council.—Mechanical Solution of an Old Problem: Prof, L. J. Rogers.-— 
The Stability of eae Vortex Motions: A. E. H. Love.—Cyclotomic 






4 


Quartics: Prof. B. Mathews.-On the Application of Elliptic 
Functions to the Curve $f Intersection of Two Quadrics: J. E. 
Campbell. ; 
INSTITUTION OF ELECTRICAL ENGINEERS, at B. l 
FRIDAY, NOVEMBER 10. ° 


Puysicar Society, at 5.@On the Separation ef Three Liquids, by Frac- 
tional Distillation: Prof. S. Young, F.R.S., Prof. Barrett, and Mr. 
el homas.—On the Critical Constants of -various Ethers :. Prof. S, Young, 
¥.R.S.—An Instrument for Drawing Conic Secgions: J. Gillett. 
ROYAL ASTRONOMICAL SOCIETY, at 8 
SATURDAY, NOVEMBER 1x. 


Rovat BOTANIC SOCIETY, at 3.45. 


NOTICE.—Advertisements and business letters JoP 
NATURE should be addressed to the Publishers ; 
. Editorial communications to the Editor. The 


i lgegraphic address of NATURE 7s “PHUSIS, 
LONDON.” . 
SUBSCRIPTIONS TO “NATURE.” 
$ 8 d. 


7 eee § BO 


‘Yearly. . 2 e ee ne 
Half-yearly. . ... 
Quarterly ...... 

TO ALL PLACES ABROAD t=- 
Miearlys: ces ae: o. a See D 
Half-yearly, + ote . + è @ a x S k > 


Quarterly * * * * * * + * * * + 


‘CHARGES - FOR ADVERTISEMENTS. 


6 
6 
I 10 6 
6 
o 


Three Linesin Column ...,... 0 2' 6 
Per Lineafter . 2... esses. O O Q 
One Eighth Page, or Quarter Column . 0 18 6 
Quarter Page, or Halfa Column ... 115 O 
Haifa Page, ora Column .% .... 3 5 -0 
Whole Page... asese... 6 60 


Money “Orders gayable to MACMILLAN & CO. 
OFFICE; 2 BEDFORD STREET, STRAND, W.C. 


DUST IN AiR... ` 


_instruments designed by JOHN AITKEN? Esq., F.R.S., &o® 


and made by WILLIAMeHUME, Edinburgh. ‘ 
‘THE? POCKRN' DUST COUNTER : 
Has Moist Chamber, Millimetre Scale on glass, bel Lens, Graduat&i 


Measuring Air-pump, 2 Stopcocks. In Case, 44 X 3X 14; Weight, ro ozs 
l i PRICE £6 68. . ors 


THE KONISCOPEH, ° 


For the Study of the Colour Phenomena of Cloudy Condensation. due to dust, 
Half-metre Moist Chamber. Glass Ends, Air-pump ang Stopcock ; Weight 
r lb. rgozs, PRICE £3 3s. ©. 
PLATTNER’S COMPLETE BLOWPIPE 
-. LABORATORY, i 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC 
VOYAGEURS. 


For the Qualitative and Quantitative Analysis of Minerals, including very 

numerous Assay aml Blowpipe Tools and Reagents, with a fine@alance in 

collapsible glass case. Travelling Case measures 214 X 174 X 184; weits 
šo lbs. PRICE £26 12s. 6d. 


$l 


In 
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ee | 
THE CANTILEVER PROJECTION «LANTERN. 


Flat and Open Stage, for use at Science Lectures, Physical and Chemical 
Experiments. Shows Lung and Whole Brain Sections for Physiologists 
“and Pathologists. Condensers så to 16 inches diameter. 
PRICES from £6 10s. e 


ILLUSTRATED DESCRIPTIVE PAMPHLET. 


‘WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER,» | 
2 WEST COLLEGE STREET, EDINBURGH. ° . ,« 
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Mathematical Instrument Manufacturer to H.M. Governments Council of 
India, Science and Art Department, Admiralty, &c. 





Mathematical, Drawing, and Surveying Instruments 
- of every description. ; > 
Of the Highest Quality and Finish, at the most Moderate Prices. i 


: . Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of (Mathematical Instruments, and the oniy? e 
GOLD MEpAL in the Internftional Inventions Exhibition 1885 for Mathe- 
matical Work. Silve® Medal, Architects” Eghibition, 1886. r 


° 
Address:—GREAT JURNSTILE, HOLBORN. LONDON. W.C., 


ALBERT EDWARD JAMRACH * . 


(Late CHARLES YAMRACH), ` 


. ° NATURALIST,» 2... + œ 
., . 18 ST. GEORGE STREET, EAST. = 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pètlery, 
Netsukis, China, Lacquer, Gongs, Shells, a d ofher Curios, ° 
+ s * 6 . e *, ss 
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"MESSRS. MACMILLAN & GO.'S TEXT-BO0KS FOR ADVANCED STUDENTS. 


“POPULAR ASTRONOMY. By Simon Newcomb, LiL. D Pro- 


e fessor = S. Naval Observayer' Y. Wit 112- Engravings and Five Maps of the Stars. Medium 8vo, 18s. 


JA’ TEXT- BOOK OF THE PRINCIPLES OF PHYSICS. By 


ALFRED DANIELL,, M. A. Second Edition. Medium 8vo, Zis. 


THE THEORY OF LIGHT. eye Thomas Preston, M.A. With 


Illustrations. 8vo, Is. net, 


APPLIED MECHANICS. BY James H.* Cotterill, F. R. S., Pro-` 


fessor of Applied Mechanics i in the, Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD, Translated by J: WALKER, D.Sc., Ph. D. _ vo, 10s, net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S.  8vo. 
Vols. I. and Il INORGANIC CHEMISTRY. Vol, I.—The Non- Metallic Elements. Second Edition. 21s. 


Vol. II. Two Parts, 18s. each. 
Vol. ILL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE BY DROGE BON?) and their pamwatives. 


Parts@., II., IV. and VI., 215, each. Parts IIT, and’ V., 18s. each. ` 


INORGANIC CHEMISTRY. By Ira Remsen; Puofessor of 


hemistry-in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D, M. WILSON. With a Plate, 8vo, ras. 6d. 


HISTORY of CHEMISTRY ‘from the BARLIEST TIMES 
a0 a a DAY. By ERNST VON MEYER, Ph. D. Translated PY GEORGE McGowan, Ph.D. 


A*TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF BHE ANIMAL BRODY, including an Account of thé Chemical Changen occurring in Disease. By ARTHUR 
GAMGEE, M.D., FeR.S. With Illustrations. Vol. I. Medium 8vo, 18s. [ Vol. TI. shortly, 


A POPULAR TREATISE ON THE WINDS. Comprising the 

General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 

*FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the ‘National Academy of 
Sciences, and of@ther Home and Foreign Scientific Societie® Second Edition! 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE I 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ‘ORGANIC GROWT L 
nat Prof. G. H. EIMER. Translated by J, T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD’LANG. With Preface by Prof. Dr. Ernsr HAECKEL. Translated by H. M, BERNARD, M.A, Cantab., 
and-M. BERNARD. PartI. 8vo, 17s. net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES.: By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON Parker, 8vo, I2s. 6d. w 


A TEXT-BOOK OF PHYSIOLOGY. By Michael Foster, MN. 


F.R.S., Professor of Physiology, Cambridge, Illustrated. Fifth Edition, largely Revised, Svo. Parts L, IL, IV., 
e gos. 6d. each, ` Part III., 7s. 6d. „Appendix by Dr. SHERIDAN LEA. 7s. 6d.. ooa l Seau 0.04. 


| TEXT- BOOK of- PÄTHOLOGICAL ANATOMY and PATHO- 


GENESIS. By Prof, E. ZIEGLER." Translated by DONALD MACALISTER, M.A. iM D: Paaie, Svo. 
Part I.—-GENERAL PATHOLOGICAL ANATOMY.: Second Edition, 125. 6d. 
Part IT, Se pea PATHOLOGICAL ADATOM Ek] Sections I, VI, Second Edition, rzs: 6d Sections IX,— 
» MID. ras. 6d. mn 


“A TEXT-BOOK OF PATHOLOGY: Systematic and Practical. 


e— Byles Fe “HAMILT N, M.B eF. RCS.E., Rakai Professor of Pathological Anatomy, Aberdeen. . Copiously 
IhfBtrated, Vol. J. Ted.. 8vo, "ass. se [Ko?. Ii. Shortly, 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


* M , BALFOUR, M.A.) F.R.S. In two Vols. Second Edition. Medium 8vo. . Vol. I. 18s. . Vol. IL, ats, 
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‘MESSRS. MACMILLAN AND 0 NEW” BOOKS. 


THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, ERS, 


In Monthly Volumes. Globe 8vo. §s.eeach Volume. (THE EVERSLEY SERIES.)., . ° 
Vel, I. METHOD AND RESULTS. [Ready Vol. VI. HUME. i , y 
Vol. IT, DARWINIANA. [ Ready. Vol. VII. ETHICAL AND PHILOSOPHICAL 
“Vol. IIT. SCIENCE AND EDUCATION. BSSAYS. 
Vol. IV. SCIENCE AND HEBREW TRADITION, Vol. VIIT. MAN’S PLACE IN NATURE, % 
Vol. V. SCIENCE AND CHRISTIAN TRADITION. | Vol. ” IX. ESSAYS IN SCIENCE. 
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AN: ELEMENTARY | TREATISE ON THE: GEOMETRY OF CONICS. 


By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown Svo. 4s. 6d. ° 


AN ELEMENTARY TREATISE ON THEORETICAL MECHANICS. 


- By PROFESSOR ALEXANDER @IWET, anAeistat Professor of Mathematics i in the University of Michigan. Part I. 
Kinematics. 8vo, 8s. 6d, net. 


o 
ON BFE MANN’S THEORY OF ALGEBRAIC FUNCTIONS AND THEIR 


IN'REGRALS, A Supplement to the usual Treatises, By FELIX KLEIN. Translated from the Geman, with the 
ener permission, by FRANCES HARDCASTLE, Girton College, Cambridge. 8vo. 4s. 6d. net, 


A TREATISE ON THE THEORY OF FUNCTIONS.” By James HARKNESS, 


M.A., Associate Professor’ of Mathematics in Bryn Mawr College, Pa, U.S.A., and FRANK MORLEY, M.A., 
Professor of Pure Mathematics in Haverford College, Pa., U.S.A. vo. 185, net. 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. By Laenas 


GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of Iowa. Crown Svo. 7s. 6d. 
s . 


AN ESSAY ON NEWTON’S PRINCIPIA; -By WALTER We POSE BALL, 


_ Fellow and Assistant Tutor of Trinity College, Cambridge. Crown 8vo. 6s, net. 


CURIOSA MAFHEMATICA. Part II. Pillow Problems Thought Out eee. 


Wakeful Hours. By CHARLES L. DODGSON, M.A., Student and late Mathematical: ‘Lecturer of Christ Church, 


Oxford. Second Edition. Crown 8vo. 2s. 


UTILITY or .QUATERNIONS IN PHYSICS. By A ALEXANDER [cAutay, 
M.A., Lecturer in Mathematics and Physics in the University of Tasmania. 8vo. 55, met. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sır Henry Roscoe, 
F.R.S. Assisted by Josera Lunt, B.Sc. (Victoria). plete Svo, 2s. 6d. 


TEXT-BOOK OF GEOLOGY. By ‘Sit ARCHIBALD Gx, F.R.S. Third 


pgition, Medium 8vo. 28s. 


‘TABLES FOR THE DETERMINATION OF THE ROCK - FORMING 


MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat, Translated i 


from the Russian by J. W: GREGORY, B.Sc., F.G.S., of the British Museum (Natural. History). With a Chapters onhe 
Petrological Microscope by Prof. G. A. J. COLE, MRI A., F.G.S. Super Royal 8vo. 4s. Gd. net. 


A TEXT-ROOK OF PHYSIOLOGY., By M. Foster, M.D., F.R.S., Professor 


` of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambri date. With Ilhstrations. Sixth 
Edition. Part I, comprising Book I.—-Blood—fhe Tissues of Movement—The separa Mechanism. 8vo, cloth. 10s. 6d. 


HAND-BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By EDWARD” 


F. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public Health of Cambridge 


Universtey.- hei Svo. 45, 6d. . e 
ELEMENTARY COURSE OF PRACTICAL SCIENCE, By ` Hven eau 
Part I, $ Pott 8vo. Is, 3 
5 MACMILLAN AND CO, LONDON. e. : 
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_ PERKEN; SON AND RAYMENT, r MANUFACTU RERS., 
WRITE FOR .OUR CATALOGUE.. IT. IS°SENT POST FREE.” 
Sti ? Ebiet Lh dait 5 
OPTIMUS ” MAGIC LANSERNS. - ade cai p a BA OPTIMUS 5... PT? Cline ey o 
B | ERETT ENIN n 
ó ‘Bach Lantern’ ds gificient for Exhit# | : Y i j | | y qi 
tions.® The Lens gives crisp definition; - a i j A 
‘@being a @uperior Achromatic Photographic PHOTOGRAPHIC i | k- N SEA t] 
Combination, with Mack and Pinion Coms, iN Br Ptah en 7 
pound Condenser of gin. diameter. ‘Each OUTFITS.. cay nee 
has 3-wick Refulg@nt Lamp, and is com .- —— A} 
pleie i in Box. Russian Perforate Eo i one s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
S: ve i ey (to nak Demonstrating Tank) ies Brar A a. a eta us : Wats oe Rectilinear Lens, Instantaneous Shutter, Tripod 
Mahopany: aide: Body.. S g Son ainer i ri 3 A - Giving Pictures of the Jollowing sizes fit incites. e 
A, Panelled Door, rass tages i ing ubles 4, r ab sits : ; 
Russian Iron Body, Brass Sliding Tubes ' ... 25 0 | . 4} X 3h] 6b x 42 k X, 6k} | ro X Bf re X xo] rs X re , 
æ Lantern PHOTOGRAPHS, Plain 12/- sColouted 18/6 doz. . £10. | 812- £15 £2 | £28 £380 


LANTERN STEREOSCOPE. nen PATENT) 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Sereen Pictures that appear in Steweoscopie Relief. ` 
SOLE LONDON AGENTS 


HARVEY AND. PEAK, 


8y Appointment to the Royal institution of Great Britain: 


® <6 CHARING CROSS ROAD, LONDON, W.C.. el | 
-WIMSHURST,, INFLUENCE MACHINES. 


16i 
Harvey aud Peak’s Porm, best make, 15 in, Plates _ 4100 
at) reer S F) "yy 17 in. j) e 5100 






20 in n, 3) tsa 6 
s Ditto strongly built for Laborato halides f . : 
* with 24 in. Plates T u 8100 e 


SPECIALLY RECOMMENDED. 
“SAMUEL HENSON, . as 
LAPIDARY MINERALOGIST, he. TO. SCIENCE LECTURERS. 


ESTABLISHED 1840. ` _ See ae HUGHES'S PATENT COMBINATION OPTICAL LAN- 

“Preciou’ Stones Cut andeMounted to any Design. ' Always on hand; TERN , used by late W. Lanr CARPENTER, Esq., Prof. Forses. New 

Good Examples of. the various Gems, Fancy Stones, and Semi-precious, | Triple constructed for ,B. J. Marnen, Esg., this season. New Oxyhydro- 
" Stones® Cut and in the Rough. Z a ; : 

Beautiful Carved Quieepsland Opals, Uabradorite, Rock Crystal, | gen Microscope. Grand Results. Docwra Triple, Prize -Medal, Highest 

Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums, - wert; :Sopelied te ths Royal Polytechnic Jnstitution, Dr. H. GRATTAN 

, GuINNEss, Madame ADELINA PATTI &c.. Patent Pamphagos Lantern 

` Science Lecture Sets. p Novelis Cheapest and Best. Elaborately Ifus- 


The- Finest Colgection-éf Mocha Stones ever made now on View... ; 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus tor 

trated Catalogue 300 pages, IS; Postage, sd: Smaller do., 62. Pamph- 
‘lets Free.--HUGHES, SPECIALI, Brewster Plone, Mortimer Road, 


Student or Prospector. 
LESSONS GIVEN. 
Kingsland, N: l , = a 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W.: ie 


‘* SCIENTIFIC WORTHIE 5. 


e The foliowing i isa Itst of the Steel Portraits that have appeared in ithe above Series :— 


















MICHAEL FARADAY. SIR GEORGE B. AIRY ~ 
THOMAS HENRY HUXLEY.. , oe: ... J. LOUIS Re AGASSIZ. ON 
a CHARLES DARWIN. = . = fh 8 : JEAN BAPTISTE ANDRE DUMAS. Pa 
TOHN TYNDALL. SIR RICHARD OWEN. 
e _ SIR GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL. e 
* SIR CHARLES LYELL. _ | JAMES PRESCOTT JOULE. ` 
SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE, 
-SIR- WY VILLE THOMSON. . | ARTHUR CAYLEY. oo 
ROBERT WILHELM. BUNSEN. e |... .SIR C..W. SIEMENS. ea A 
BARON ADOLF ERIK NORDENSKJÖLD. JOHN COUCH ADAMS.. = 
- LORD. KELVIN. . , AMES JOSEPH SYLVEŚTER. 
HERMANN L, F. HELMHOLTZ. MITRI IVANOWITSH MENDELEEFF, 
o . SIR JOSEPH, DALTON HOOKER. JEFE ə» LOUIS PASTEUR. . 
A WILLIAM HARVEY. : aff : a aa 
; ° Be - -SIR ARCHIBALD GEIKIE. 


” N.B.—Th Portrait of Sir A. Geikie is the First of - A New Seri®. 

Proof impgessionseof these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set cf 
28 Portraits jn adiandsome Portfolio foref7 ds. , carriage paid. ` The Portfolio may be had separately, price Bs. 

Cheques and Money ‘Orders payable tò MACMILLAN & CO; , ° 


° : e QFFICE OF “NATURE, 5 :29 BEDFORD STREET, STRAND.`» 


e Printed by RICHARD CLAY AND Sons, LIiMiTRÐ, at 7 and 8 Bread Street Hill, Queen Victoria Sree: in the City of London me Published b 
A MACMILLAN AND Ço., at 29 Bedford Bact, London. W.C., and 66 Fifth Avenue, New York, THURSDAY, Novembef 2, 1893, R 
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: A EEREN ILLUSTRATED JOURNAL -OF SCIENCE. 
“To the ala ground S 
Of Nature t “usts the mind which butlds for aye. ”WorDSWORTH. 
No. 1254, VOL. 49.] THURSDAY, NOVEMBER 9, 1893. [PRICE SIXPENCE" 
Regiftered as a Newspaper at the General Post Office.] : ce ty SO [AI Eak are Reserved. 


~~" Sole’ Makers: s five New Patent 


NEWTON% CO, 4i CH JA Newrowtan ” 
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3, FLEET ST., a 
T 























OUR EYES. 


Fust Published, Fourteenth Edition, Twentieth Thousand. 


Gives more light than 
any other. 
Is simpler to use 
than any other. 


teeta 


LONDON. 
With New Chapters on the Alleviation and Cure of 


Short Sight and the Improvement i in Old Sight. ° 


OUR EYES, and HOW to PRESERVE 

|! THEM FROM INFANCY TO-. > 
OLD AGE. p 

WITH SPECIAL INFORMATION ABOUT SPECTACLES, 

By JOHN BROWNING, F.R.A.S.,.F.R.M.S., dc. 


. With 70 Mlustrations. < Pr@e 1s. Clothe . .. . 7 


Has no unnecessary 
‘adjustments. 


' Price 20/. 


‘th mites at 
al Ul ay 


CRAFTS & WINDUS, Piccadilly, LONDON, W. 


AND ALL BOOKSELLERS. 


Sent T jor Is. by the Author, JOHN BROWNING, o3 Strand, 
‘Loudon, W.C. - 





| T Ta T 
k a Mr ipa Ny, LAI Ñi a i 


eoan 


EF 
——— 

















$$ Ee EE I 
~ ‘t The ‘STAR ? MICROSCOPE is a modern marvel at its low price. 
The lenses alone are worth the money.”—British Medical VN sha 
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“BECKS 


£2 2s. to £5 bs, 


‘NEGRETTI.& ZAMBRA’S 
CLINICAL THERMOMETERS. F 








4,5, or. 6 inch, with Patent Indestructible and Magnifying ` 
i Index, 5s. 6d. each, in Metal Case. ° 
4, 5, or 6inch, with Patent Indestructible and Magnifying 
Lens Front, 7s. 6d, each, in-Metal Case.. 
Halfa Dozen sent free by Registered a and insured against loss «f 
; breakage, to any country within the Postal Union, on receipt of Remittance. s 


NEGRETTI & ZAMBRA are the Inventors and Patentees of the In- 
destructible Index, upon which, prjuciple all Clinical Thermometers ofthe è s 
, present day are made, ‘ 


NEGRETTL £:ZAMBRA; ¢ > 


Scientific Instrument Makers to H, M. the Queen and K ovaleFamily, Oi- 
servatories Ki ew and Greenwich, British. ad Foreign Governments, Ec, . 


| _ 38. HOLBORN: VIADUCT. 












through- + - 
out in brass, 
neatly ja» 
panned, and is 
not only first-rate 
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. fe in optical qualities, , fp Branches—46: CORNHILL, and 122 REGEN STREET. l ° 
iit a ie ¿ Photographic , Studio —CRYSŤAL - PALACE. è; $ 
Haa arrscccescescceocecooe Telephone No. 6583: Telegraphic Addrdis : at London”. e 
" Lilustrated Price Igists of, Microscopes, Barometers, Thermometers, 
R & J. BECK, 68 Cornhill! London, E.C. m Eres Se. ., sent free 8y Post to all parts of the World. e na : 
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THE *VICPQRLA UNIVERSITY.. 
o THE EXTERNAL EXAMINERS OF THE UNIVERSITY. 


°S JAMES ADAM, M.A., Fellow and Tutor é¢ Emmanuel College, Cam- 
e bridge, Examinergn Greek. ‘ 
tARCHIBALD BAKR, B.Sc., Professor of Engineering in the Universigy 
a of Glasgow, Examiner in Engineering. e f 7 
CLOVIS) BEVENOT, Professor rench gin Mason College, 
Birmingha aminer in French Language and Literature. > 


KARL BREOL, Ph.D., M.A., University Lecturer in German, Cam- 


m bridge, Examiner in German Language and Literature. 
TOHNEREDERICK BRIDGE, Mus. D., Examiner in Music. 
W. WATSON CHEYNE, M.B., F.R.C.S., Professor of Surgery, King’s 
Callege, London, Examiner in Surgery. 
tD. J. CUNNINGHAM, M.D., Professor of Compa®itite Anatomy in the 
University o#Dublin, Examiner in Anatomy., . 
tR. T. GLAZEBROOK, M.A., F.R.S., Demonstrator in the Cavendish 
Physica! Laboratory, Cambridge, Examiner in Physics. 
tA. H. GREEN, M.A,, F.R.S., Professor of Geology in the University 8f 
Oxford, Examiner in Geology and Palzontology. 
ALEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in 
University College, London, Examiner in Law. 
#C. H. SERFORD, Litt.D., Professor of English Literature in University 
© College, Aberystwith, Examiner in English Language and Literature. 
tW. A PICTS: M.A., Principal of Firth College, Sheffield, Examiner in 
athematics. A í 


G. B. HOWES, F.Z. S., Assistant Professor of Biology, Royal College of 


Scieree, Londog, Examiner in Zoology. 

WILLIAM ANGUS KNIGHT, LL.D., Professor of Moral Philosophy in 
the University of St. Andrews, Examiner in Logic and Philosophy. 

F. W. OLIVER, M.A., D.Sc., Quain Professor of Botany, Ugriversity 
College, London, Examiner in Botany. 

W, MILLER ORD, M.D., F.R.C.P., Lecturer on Medicine, St, Thomas’s 
Hospital, London, Examiner in Medicine. ` 

Rev. T. L. PAPILLON, M.A late Fellow and Tutor of New College, 
Oxford, Examiner in Latin. 

+WILLIAM RAMSAY, Ph.D., F.R.S., Professor of Chemistry in Uni- 
vergity College, London, Examiner in Chemistry. f 

tCHARLES S..SHERRINGTON, M.B., Lecturer on Physiology in St. 
Thomas’s Hospital. London, Examiner in Physiology. 

tA. R. SIMPSON, M.D., F.R.C.P., Professor of Midwifery in the University 
of Edinburgh, Examiner in Obstetrics and Diseases of Women. 

ARTHUR.L. SMITH, M.A., Fellow.of Balliol College, Oxford, Examiner 


in History.’ ; - 

WHOMAS: STEVENSON, M.D., F.R.C.P., Lecturer on Chemical and 
Mèdica! Jusisprudence, Guy’s Hospital, London, Examiner. in Forensic 
Medicine and Public Health. 

RALPH STOCKMAN, M.D., Lecturer in Materia Medica and Thera- 
peutics, School of Medicine, Edinburgh, Examiner in Materia Medica 
and Pharmacy and in Pharmacology and Therapeutics. 

G. SIMS WOODHEAD, M.D., F.R.C. P.Edin., Director of the Research 
Laboratories of the Conjoint Board of Physicians and Surgeons, London, 

i Examiner mm Pathology. 

The Examiners against whose names a dagger (t) ts placed retire at 
the end af November. Applications are invited for the posts they now fill, 
which should be sent in on or before NOVEMBER 328, and may be 
accompanied by T'estimonialg (Copies only) or References, at the Candidaie’s 
discretion. Separate Examiners will be appointed in Forensic Medicine 

@and in Public Health) ‘The appointments will be for Three Years. 

Examiners who have served a full term are not eligible for re-election. 

For further Particulars, apBly to , 

A. T. BENTLEY, M.A., Registrar. 

Manchester, Ogober 1893. 


BEDFORD COLLEGE, LONDON 
o (FOR WOMEN), ` be. 
PLACE, BAKER STREET, W. 





® 
8 and o YORK 


AFTERNOON LECTURES, open to Men and Women. - 


A Course of Four Popular Lectures on © Ancient Volcanoes and Glaciers 
of North Wales,” illustrated by Limelight Views, will be given by Miss 


e C A. RAISIN, B.Sc., on FRIDAYS, beginning NOVEMBER 17, 


e t 


ê 


E 4.25. ; n 
e Fee for the Course, ss. $ any Single Lecture, 2s. 


TRAINING DEPARTMENT. 


Three Special Lectures, free on presentation of visiting cards, and dhen to 
Sfen and Women, will be given on the following Wednesday afternoons, 
at 4.30, ` : a 

Nave Ser 22i-~"* Miltonin Relation to Education.” By R. F. CHARLES, 
November 2agi—~‘' The Dullard School in Germany.” By Miss M. 

ODGE. i 
_ December 6 :-~‘* Pestalozzi.” By Jonn RUSSELL, B.A. 

All enquiries to be made of the Principal, Miss EMILY PENROSE. e 


LUCY A RUSSELL, Honorary Secretary. 
’ BEDFORD COLLBGE, LONDON, 


è (FOR WOMEN), ® 
ý 8‘and 9 YORK PLACE, BAKER TREET, W. 


Preparatior® for ‘Matriculation and all the Examinations for Degrees in 
Arts and Sciences held by the® University of London. Lectures may be 
attended by Students not epterifig for any Examination. Special Lectures 
are now being gwen for the M.A. Degree, Branch IV 
Botamical, Chemical, and Physical SL aboratories are open 
to'Students for Practical Work and for Original Research. 

The Art School és open daily from ro to 4. * 


e WUCY J. RUSSELL, Honorary Secretary. 
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> THE ELECTRICAL 


e m baxo ° 
GENERAL ENGINEERING COLLEGE, 
AND ‘ 


SCHOOL OF SCIENCE. 


PENYWERN “HOUSE, 2 and 4, PENYWERN ROAD 
EARL’g CQURT, S.W. - 
PrinciraAL—G. W. ve TUNZELMANN, B.Sc., M.I1E.E, | 
Senior-Instructor—C, CAPITO, M.L.E.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Worksho 
with Machine Tools, Pattern Shop, &c. 


J 
The College providgs a Training for Electrical, Mechanical, Civil, and 7 
Mining Engineers, for Science Students in Mathêmatic®, Phygics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


THE DURHAM COLLEGE OF SCIENCE, - 
NEWCASTLE-UPON-TYNE. 


The President and @ouncil are prepared to receive Applications for the 
Post of Principal in the College, ‘The Salary at present is £500 per annum. 
From the constitution of the College it is not necessary that the Principal 
should have made any branch of science his especial study.’ 

Applications, accompanied by references and thirty-six copies of not more 
than five testimonials, must be semt on or before NOVEMB 8 to the 
undersigned, who will, on request, furnish particulars as to the duties. 


H. F. STOCKDALE, Secretary. 


GRESHAM COLLEGE, 
. BASINGHALL STREET, B.C. ° ~ |‘ 


A Course of Lectures jon the “Geometry of Chance *’ will be. given, on 
TUESDAY, NOVEMBER 21, WEDNESDAY, NOVEMBER. 22, 
THURSDAY, NOVEMBER 23, and FRIDAY, NOVEMBER 24, by 
Kart Pearson, M.A., Gresham Professor of Geometry. They will deal in 
an elementary manner with the application of Normal, Skew, and Com- 

: pound Curves to Physical, Biological, and Economic Statistics, and will be 
‘illustrated by the Lantern and Diagrams. The Lectures begin at 6p.m., 
and are FrEE to the;Public. ` i 
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REQUIRED, Two AssısTANTSs in the Physical De- 
partment of the City and Guilds of London Central Institution. One 
must possess“a.good knowledge of Matheinatical and Experimental 
Physics, and have had experience in Teaching. The other must have 
gained a practical knowledge of Electrical Engineering in a Factory, =- 
Apply, by letter, stating experience, ¢galary required, &c., to Prof. 
AYRTON, Central Institution, Exhibition Road, London, S.W. 


APPARATUS FOR THE TEACHING OF 
e ` SCIENCE AND, ART. 


Å 

, . TENDERS are invited for the Supply of the above Apparatus to Public 

Secondary Schools in Connection with the Technical Instruction Schemgof 
the Hampshire County Qouncil. For Particulars apply to 


VAUGHAN CORNISH. 


eos 


13 Southgate Street, Winchester, 


‘TO AUTHORS.—Scientific and Literary Works 


è xread“by a Gentleman of experience. MSS. placed with Publishers, — 


and Author’s interests carefully represented. Consultations free. ~- 
- Apply to CHARLES Horre, 14, Southampton Street, Strand, W.C. 


ALBERT: EDWARD JAMRAQH 


| (Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST.’ 


| Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


+ ~ 
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‘COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, | 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


| New Price List of Minerals, Rocks, and Stratigrapihtcal Series 
: of Fossils Post Free. 


{ROCK SECTIONS for the MICROSCOPE from rs. 6@@each, Post Free 
| ; CATALOGUES GRATIS. ‘ 
,\CABINETS, GLASS-CAPP§D BOXES, TRAYS, HAMMERS, &e., 
| always in Stock. 


THOMAS D. RUSSELL; 
78 NEWGATE STREET, LONDON, E.C. 
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: Bales by Auction ° TRA H. BUTLER, M.A. Ordi; Rasoe. Fes, Mines. 
e NATURAL’ HISTORY AGENCY, ~ 
FRIDAY, NOVEMBER 17. a “| > 158 BROMPTON ROAD, PONDON. ° 
MR. J co DER at S Paty andud i His Dealer in Rocks 5 ls, FoSsils, and other Objects e 
Sale by Auction at his Great Rooms, 38 King Street. Covent Garden, Scienti A Interest. ¢ œ s 


on FRIDAY, NOVEMBER 70) Valuable Scientific Instruments, com- ‘Recent additions to stock include a Small selection of Gem-stones, cuf and 
gig: a 6-inch spark Induction Cyl by Apps, BROWNING'S Arc Lamp, | in the rough, Diorite and Biotite-Gneiss from various Scotch localities anda ® 
rge Wptical Magic Lantern with all Accessories, 24-cell Lethanode, | fine series of Sedimentary Rocks. Specimen Tubes, Gjass-topped Boxes, 
Secondary Battery, ro-cell large Silvertown Battery, 5 Amperes for 29 | Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
“hours, Siemens Differential Arc Lamp and' Globe, &c., Mucroscopes | Insects, and Birdse Eggs, and Entomologists’ ea always on hand. 


and Objectives, Telescopes, &c. ” gece A S AOE aA are Pe pe ree ACER ISS 
. owfReady, Price 6d, ost-free yd., No. 30 4 
On view- the Lay prior, 2 fill s, and Morning of Sale, and Catalogues had. MAGAZINE, Edited by P F. KENDALI F G.S., with Articles by Prof. E, 


iy a Hall, and Messrs. Lomas, Kendall, Warren Upham, and G. H. Morton. 


TUESDAY andeWEDNESDAY, NOVEMBER 2r and 22. 
WIMSHURST 


THE VAISUABLE COLLECTION OF BRITISH LEPIDOPTERA 
FORMED BY THE LATE REV. HENRY BURNEY. 
9 
MACHINES. : 
With Glass Plates; ‘allsizes, double and multiple, 


MR. J. C. STEVENS-will-Sell by: Auction 
also with ` Ebonite Cylinders with and withott 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDAY, NOVEMBER 2r and 22, at half past t2 
precisely each day, the well-known Valuable and Extensive Collection 
if BRITISH LEPIDOPI#.RA formed at greatgxpense, during many Glass Cases. Batteries, galvanic and medice} 
aoe labore Galvanometers, p&cket, lecture-table 
iw and laboratory, School Apparatus of every de- 
| scription. 


years. by the fate Rev. Henry Burney, of Wavendon Rectory, 
Woburn Sands. The Specimens are in unusually fine ċonditio®, and 

LARGE CATALOGUE, Fifth Edition, Royal 8vc, 
144 pp. zoo Illustrations, Post free, jd.” 


include upwards of ihirty examples of Chrysophanus dispar, and long 
KING MENDHAM & Co., 


series of nearly all the rare and extinct species, and, many very fine 
Western Electrical Works, Brjstol. 


` varieties; also the twa well-made fogty-drawer Mahogany and other 
Cabitiis. &e., Èc. bad ‘ 
= 
London Address: 12 FENCHURCH STREET, E.C. 
_—__ _ W.B. B. ALLISON, AGENT.) ESTABLISHED 1876. 


On view ihe Day | prior, ro till s, and Mornings of Sale, and Calalogues had. 
BEST DRAPER’S INK (DICHROIC) 









CONCHOLOGY. 


New and interesting Species of Recent Shelis from Borneo, Plulippine 
Islands, China, &c., &c. ' 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £s TO £300, 





‘ - 

teen EL nt A 
ta . hi 
+ 





+ 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 
a a a ; BLACK When this Ink is used writing 
GLASS- TOPPED BOXES, GARD TRAYS, &C. becomes a pleasure, 
All kinds of Glass-Topped ‘Boxes; Seu ae on the premises, Jo et e i l . 
and supplied promptly at moderate prices, INK May be had from all,Stationene, 
ia ci pe from 1s. 3d. Ber dozen. ‘ re, gece WO ae a 
j ircular, from rs. per dozen. : 
À Card Trays, 45. gross ; ; Glass Tubes, 4s, gross. KNOWN | In Jars, 6d. 18., & 2s: each. 
Price List on Application. . | Can beobtained i in London, through Messrs. BARCLAY & Sons, Farringden 
EF , Street; W. Enwarps, Old Change; F. Newsery & Sons, Newgate 
HUGH FULTON (Conchologist), . Street; and to be had of al! Sfationers. 


, 246 KING’S ROAD, LONDON, S.W. BEWLEY & DRAPER (Limited), Dublin. e+ © 


COLLECTIONS oF MENERALS, ROCKS, oœ FOSSILS: | LIVING’ SPECIMENS FOR 
Specially prepared to meet Requirements of Students, Lecturers,&e.} - =~ THE MICROSCO PE. 








And Illustrating the various Manuals, &c., as “ied at all Colleges’, Volvox glohbator, Stentor cceruleus, Spongilla fluviatilis, Philodina 
Schools, &c., price 10s. 6d. to 42S. and upwards. Special Instruction and {| roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopyg crystal- 
«Collections for ‘Iravellers, Prospectors, &c. ‘Terms on application. _ linus a other a E Specimen f ube, we Drawing ante Descrip- 
tion, Price xs., Post Free. Amoeba ydra, Vaucheria, living Crayfish 
MICROSCOPIC SECTIONS OF ROCKS & MINERALS. > | and other types for the Student in Biology. i i 
The largest and best Series of the most interesting varieties from hundred |® . T. E. BOLTO N, ; 
-of localities, All one price, rs. 6d. each, post free. Last free on application FARLEY ROAD, MALVERN LINK. 


Apparatus, Cabinets, and Appliances for Museums 


“a ad for Field Work of every description. 
EA AND LISTS FREE ON APPLICATION TO AND OU 


TAS. re. Gr Ee. Ei Gor O ER Ww Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect wen 





MINE RALOGIST AN D GEOLOGIST, ing the Voice. For these symptoms use 
38 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. EPPS’S GLYCERINE JUJUBES. » ° 
SOO TT Aa, In contact with the glands at the moment they are excited by the act of 
S A WI U E L H E N S O N sucking, the Glycerine in these agreeable Confections becomes activel 
: 5 healt ing. 


Sold only in Boxes, zid., and Tins, rs. $d., Labelled. 
JAMES EPPS & Co. Ltd., Hemcopathic Chemists, LONDON, 


LAPIDARWY MINERALOGIST, e 
ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Alwaysn hand, 
pn Pampita of i sla Gems, Fancy Stones, and Saal pemos + O L. LO W AYS O i N TM E N T, 
x -Beautiful a Queensland Opals, Labradorite, Rock Crystal, CURES. 

gate, &c., & . 

Choice Specimens of New Minerals suitable for Collectors and Museums. Gout, Rheumatism, Lumbago, Sbiatica 


The Finest Coll&tion of Mocha Stones ever made now on View. 





Diatomaceous Karth, Hakodadi, Japan. Collections and Apparatus for Cuts, Bruise S, Sprains, so. 
‘Student or Prospector. 
LESSONS GIVEN. | -INVALUABLE “FOR ALL SKIN *DISEASES.- ° 
C$ AMU E, L.HEN S o N, ~ Holloway’s Ointment and Pills maf be obtained of. 
‘97 REGENT STREET, LONDON, W. . all Medicine Yendots.°  , ° 
kad 2 + #6 e o 
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_ PUBLISHED IN “SHILLING MONTHLY PART: 
First Part Ready NOVEMBER 15. 





TWO COLOURED PLATES EVERY MONTH. 
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°4n entirely new General Natural History, thoroughly abreast of 1 
age, full, accurate, readable, and conveniently arranged ; containing upwar 
SAN AEE a A of 1600 Llustrations by the most emigent animal draughismen of He day, ai 
VN is ee’ a series of 72 magnificent Coloured Plates. 

e 










Edited by RICHARD LYDEKKER, B.A, F.GS, F.Z.S, &c. ` : 


The Royal .Natural History 


e WITH A PREFACE BY Dr. P.L. Shean F.R.S, 
(Sccretary of the Zoological Society of London). ” ° 
; ° 
SUBSCRIPTIONS RECEIVED BY ALL BOOKSELLERS AND NEWSAGENT 
e AND AT ALL RAILWAY BOOKSTALLS, 


Full Prospectuses and Subscription Forms gratis on application to 


FREDERICK WARNE & CO., Chandos House, Bedford St, Strand, Londo 


WILHELM ENGELMANN in LEIPZIG. CASSELL & COMPANY'S 
Ngchstehende bis auf die Neuzeit ergänzte Specialkataloge ANNOUNCEMENTS. 


meines Verlages stéhen Interessenten auf Wunsch gratis und 


p o ARGO min VEME THE STORY OF THE SUN. 


1) Anatomie. Physiologee, Medicin. 








2) Panone emau Man oan Aya EA : i BY 
3) Bergbau unde, emie, Geologie, Krystallographie, Mineralogie. 
4) Botanik. i l Sir ROBERT STAWELL BALL, LL.D., F. R. S. 
5) Geschichte, Philosophie, Literatur, Pädagogik, Jurisprudenz, Theologie F.R.A.S 
u. Kunsjwissenschaft. ° ses 
poe Sprachwissenschaft. Lowndean Professor of Astronomy in the University of Ca 
8) Zoologie und Entwickelurgsgeschichte. _ bridge, Author of “ The Story of the Heavens,” &c. 
Tapsi; November 1893; : With 8 Coloured Plates, and other Illustrations. Cloth, 21: 
WILHELM ENGELMANN, Verlagsbuchhandlung. © > ` 
__WILHELM ENGELMANN, Verlagsbuchhandhng. © | THE STORY OF OUR PLANET. 
° a Now Ready, Cloth, 8vog 250 pp., Price r2s. net, Postage 6d. BY 


Professor of Geologyin University College, London, Ngllow 


+o 
~DIATOM AC BA. Be e ra T mi I aa 


TE ` AN INTRODUCTION TO THE STUDY OF THE T. G. BONNEY, D.Sc., F.R.S., gory 


chester. 


7 By F. W. MILLS, F.R.M.S., with a Illustratiofis. Cloth, 315. 6d. 


BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S, ELECTRIC ITY IN THE SERVI CH 


Contents, —Preliminary Remarks—The Structure of Diatoms—Movement 
of Diatoms—Classification of the Diatomaceæ, with a Conspectus of the o r 
p Families and Genera—Modeg of Reproduction—Collecting Diatoms— |. 
Mounting Diatoms—Microscopical Examination—How to Photograph | A Popular and Practical Treatise on the Applications of El 
oo eee ° vacdbyR. MULLINEUX WALMSLEY, D So. (Lond), F RS, 
' London: ILIFĘẸE & SON C3 St. Bride Street, E.C. vised Dy ? C. (LONG. ), : 
e ° . E E eee as a TRANNY Ab ake e Cloth, New and Revised Edition, 10s, 6d. 
2 ar ust Published, in Clo, Price 15s., Beautifully Illustrated. ; 
9 , l, 3 3 
š CASSELL’S NEW TECHNICAL 


os ‘HORNS AND» HOOFS; or, Chapters on 2 
Hoofed Animals. By®R. LYDEKKER. EDUC ATOR. 


e Contents : Wjld*Oxen, Wild Sheep, Wilde Goats The Antelopes of 
"Asia, Afritan Pleo The Deer of Asia, The Deer of South Aeng ` An entirely New Gyclopesiix of Technical Education, wit! 


° vid Pigs, Rhinocerose$ (Ancient and Modern)., Coloured Plates and Engravings. Vol II. 5a 
L - ORACE COX, Freld Office, Wind H i 
ë ndon s LO ams Ballance Bog Windsor Hous, | CASSELL & COMPANY, Limitéd, Ludgate Hill, Lond 
a s . e e e Ld e e 
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e 
DIARY OF SOCIETIES. à 
° ‘Lofpon? ` 


e 
THURSDAY, NOVEMBER 9. 


MATHEMATICAL SOCIETY, at 8.—Annual General Meeting.g-Election of 
Council.—Mechanical Solution gf an Old Problem: Prof. L. YR Rogers. — 
The Stability of Certain Vortex Motions: A. E. H. Love.—Cyclotomic 
Quartics: Prof. B. Mathews.—On the Agplication of Elliptic 
Functions to the Curve of Intersection of Two Qumdrics: J. E. 
Camphell.—Notes on the Theory of Groups of Finite Order: Prof. W. 
Burnside, F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 
a 


FRIDAY, NOVEMBER 10. 


PuvsIcaL SOCIETY, at s.— On the Separation gf Three Liquids by Frac- 
tion® Distillatifn: Prof. S. Young, F.R.S., Prof. Barrett, and Mr. 
Thomas.—On the Critical Constants of various "Ethers : Prof. S. Young, 
F.R.S.—An Instrument for Drawing Conic Sections: J. Gillett. 


ROYAL ASTRONOMICAL SOCIETY, at 8—On Sir J. Mevehels Second 
Method of Determining the Orbit of a Binary Star: Prof. J. A. C. Oude- 
mans.—Tables to Facilitate the Application of Gauss’s Method of Com- 
puting Secular Variations: R. T. A. Innes. —Preliminary Note on the 
Corona of 1893, April 16, observed in Chileg J. M. Schaeberle.—The 
Orbit of a Centauri: J. See.—On the É cduction of Measures of 
Photographic Plates: H. H. Turner.—Phenomena of Junifer’s Satel- 
lites, 1892: J. Tebbutt.—On Photographs of the Nebula HI. 168 and 
205 Ursæ Majoris: Dr. Isaac Roberts.—Method of Finding the Lati- 
tugs of Saturn's Belts: Rev. A. Fyeman. 


ad SATURDAY, ÑOVEMBER 11. 
ROYAL BOTANIC So@1zry, at%3.45. 


© 
SUNDAY, NOVEMBER 12. 


SUNDAY LECTURE Society, at 4.—Egypt under the Pharaohs : 
Smith. 


Gerard 


MONDAY, NOVEMBER 13. 


Rodvat GEOGRAPHICAL SociETy, at 8.30.—Geographical: Desiderata, ‘or 
Exploring Work to be “Done and Geographical Problems n be Solved: 
Clements R. Markham, C.B., F. 

d 


TUESDAY, NOYEMBER 14. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—Series of Specimens illustrating 
the Manufacture of Flint Implements from Cissbury Flint Mines: Prof. 
Boyd Dawkins, F.R.S.—Series of Paleolithic Implements found in Que 
Stratum in the Caves of Cresswell Crags: Prof. Boyd Dawkins, ¥.R.S.— 
Series of Stone Implemengs fromthe Red Indian Statidn, Trenton, New 
Jersey: Prof. Boyd Dawkins, F.R.S.—The Relation of the Palzxolithic to 
the Neolithic Period: Prof. Boyd Dawkins, F.R.S.—On the Flint Im- 
plements of the Chalk Plateau of Kent: A. M. Bell. 


INSTITUTION oy CIVIL ENGINEERS, at 8.—President’s Address: Sifred 
Giles.—Presentation @f Medals, Premiums,gand Prizes awarded at the 
close of last Session. 


Fg 


® PHOTOGRAPHIC SocIETY, at3 (at the Gallery, 54, Pall Mall, East).—Pho: | 
tography in Coal Mines: Herbert W, Hughd.—On the Range of Light 
Impinging on a Plate during Exposure in the Camera: W. K. Burton. 


WEDNESDAY, NOVEMBER 15, 


SOCIETY OF ARTS, at eo Address of the 
Richard E. Webster, M.P. 


Roya, METEOROLOGICAL SOCIETY, at 8.—The Great Drought of 1893 and 
its ‘attendant Meteorological Phenomena: Frederick J. Brodie,— 
ae JEE and Hail Storms over England and the South of Scotland, July 
3 


rgoth Session: Sir 


1893: William Marriott. 


Royan MICROSCOPICAL SOCIETY, at 8. * New British Freshwater Algæ : 
W. West.—On the Value of Aperture in Microscopical Kesearch (with 
 Tgntern): T. F. Smith.—A Parasitic Disease in Flounders: G. Sande- 
man. ; 


THURSDAY, NOVEMBER 16. 


e 
- RoyaL SociErTY, at 4.30.—On Hepatic Glycogenesis: Dr. Noel-Paton.— 
On Certain mente Variations in Garcinas Moenas: Prof. Weldon, 
k.R.S.—Contg butions to the Mathematical Theory of Evolution: Prof, K@ 
Pearson.—({1) Experiments in Heliotropism ; (2) Experiments in Germina- 
tion: Prof. Komanes, F.R.S. 


LINNEAN Society, at 8. —vUrigia of Plant Structure throu#h Self-Adapta- 
tion to the Environment Exemplified by Desert and Xerophilous Plants: 
Rev. Geo. Henslow.—Catalogue of the Described Neur.gtera Odonata 
(Dragonflies) of Ceylon, wath Descript:ons of New Species: W, F. 
Kirby. 


Cuemicat S@crety, at 8.—The Normal Butyl, Heptyl, and Octyl Esters 
of Active Glyceric Acid: Prof. Percy Frankiand, F.R. S., and John Mac- 
Gregor. — The Ethereal Salts of Diacesyl-Glyceric Acid in their Kelation 
to Optical Activity: Prof. Percy Frankland, F.R.S., and Joha Mac- 

° Gregor.=And other Papers. 


SANITARY INSTITUTS, at %&—Mineral (Non-Metallic) Dusts, the Manu- 
facture of Pottery, &c.; Dr. J. 1. Arlidge. + 






_matical Work. .Stlver Medal, Architects’ 
Address:-GREAT TURNSTILE, ROLBORN: LONDON? WC. è l 


ON SALEBY > 


MACMILLAN. & BOWES, 


_ CAMBRIDOE. 


ARCHIMEDE e cun? nova versione latina. 
1792. (The belt edition o chimedes.) 145. 


ASTRONOMICALREGISTER. Voß. Pto 20 (1863-89), 
in ro Vols. Half-calf. £4 tos. 

BOOLE’S DIFFERENTIAL EQUATIONS. 3rd 
Edition, and Supplement. 2 Vols. 365. 

BRIOT ANR BOUQUET.—Théorie ae Fonctions Ellip- 
tiques. Clo 1875. 25s. e 

EWLER.—Mechanica. 2 Vols, ĦHalf-calf 1736. 14s. 

EULER.—Methodus Inveniendi Lineas Curvas. 1744. 10s: 


FLAMSTEED,—Life by ried with the scarce Supple- 
ment. gto. Bds. 1835-97. 


Folios 


ea J. PRESCOTT. = Scientific Papers. 2 Vols, 
RIEMANN. =Wrathenvatische Werke. (1876, rzs - 
REGAUD. ence of Scientific Men. 2 Vols. 


1841. 125. ôd. 
SALMON, — Higher Plane Curves. 1873. 125. 


SONNET.—Dictionnaire des Mathemdtiques Appliquées. 
Compre! ing Parts. 1867-68. 12s, 


VERDET.—CCEuvres. 8-Vols. in r2 Parts. 1868-73. £5 tos. 
WHEWELL’S HISTORY OF THE INDUCTIVE 
SCIENCES. 3 Vols. (The best edition.) 1857. 288. 





Now Ready, Profusely ifistrated, Price 7s. 6g, 


UNIVERSITY MANUAL ,OF 


PHYSICS. 


By WM. PEDDIE, D.Se, F.R.S.E. 
“ This work, supplying a nted very generally felt, wil be 
most warmly welcomed.” —Nature. 


London: Bailliére, Tindall & Cox, King Williath Street, beet 


LPHCANIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S:W. 
ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 

+ ELECTRIC LIGHTING- RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS, 
PROMPT PAYMENT OF CLAIMS. ; 

Joint. SecreTARIES—W. C. MACDONALD andi¥, B. MACBONATSD 
,LOSSES PAID OVER e£19,000,000. _ 


Instrument Company; Cambridge. 


Addressall communications ‘‘ Instrument Company, 
Cambridge,” 

Price List of Scientific Instruments, sent post free. 
Illustrated Descriptive List sent on receipt of x8, 6d 
The Cambridge Scientific Instrument Company, 

St. Tibb’s Row, Cambridge’ ; 


TO SCIENCE LECTURERS, °. 


See Mr, HUGHES'S PATENT COMBINATION OPTICAL LAN? + 


TERN, used by late, W, Lanr CARPENTER, Esq., Prof. Forages. New 
Teple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro- 
gen Microscope, Grand: Results. Ducwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
Guinness, Madame Apguina Patri, &c. Patent Pamphagos Lantern 
Science Lecture Sets. ‘Novelties Cheapest and Best, Elaborarely Ilus- 
trated Catalogue 300 pages, 15. į Postage, sd. Smaller do., 6d. Pamph- 
lets Free.—HUGHES, Sesciarist, Brewster House, Mortimer ’ Road, 
Kingsland, N. : 





We STANLEY. Mo! 


Mathematical Instfiment Manuta iwer to H.M. Government, Council of » 
India, a aaa and Art Department, Admiralty, &c 
Mathematical, rawing, eand Surveying Tastrufents* 
of every description, 
‘Of the Highest Quality and Fintsh, at tne most hadeche Prices. 
lHustrated Price List Rost Free. + 
W. F. S. obtaingd the only Medal in the Great Ex@ibition of 1862 for 
Excellence of Construction of Mathematical I@struments, and the onfy 
Gotp Mepat in the International’ Inventjons Exhibition 1885 for Mathe» 
xhibition,#*1886, 


s e es * 
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k PERKEN, ` ‘SON AND RAYMENT, -maNYFACTURERS. | 


WRITE FOR OUR CATAL OGUE. IT IS bev POST FREE, * 

*qpTimus” MAIÈ LANTERNS. ce | OPTIMUS” 

* Bath Lantern ZH efficient for Bahii all Seen H 
tins. Ihe Lens gis crisp definitiorg pa PH OT oO G R APHI C E 

OUTFITS: 





Ying a superior Achromatic, Photographic 
Combination, with Ragk and Pinion Com- 
pound Condenser of qin. diameter. Each . 
has 3-wick Refulgeny Lamp, and is com 














-plete in‘ Box. Rayment’ s Wide Angle, Long ioc: Rack Camera, Three Double Dark 
Studen 2 Linten (to take Deinonstrating Tank) aii Brass : m : ergo Waterproof Cage. Rectilinear Lens, Instantaneous Shutter, Tripod =», 
Mahogany outside Body... 2 0 p Giving Pictures of the following sizes in®inche®. 2 
. Panelled Door. Brass StagestSliding Tubes 4 2 3 . 4h x 34] 6b x 42] 84 x GF] 10 x B] x2 x rol 13 X 12 
Russian Iron Body, Brass Sliding Tubes ... 2 -5 o | | 
Larftern PHOTOGRAPHS, Plain 12/-, Colourdt 18/6 doz. £10 £12 [p £15 | £20 ¢ £23 | £30 





"PERKEN, SON & RAYMENT, "”3u™* LONDON. 


LANTERN STEREOSCOPE: (ANDERTON’S PATENT.) 


@ can BE ADAPTED TO ANY LANTERN, 
For projecting on Sereen Pictures that appear in Stere®scopic Relief, 
SOLE LONDON AGENTS 


HARVEY AND PEAS, 


By Appointment to the Royal Institution of Great Britain. 


<6. CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENCE MACHINES. 


School Form with 12 in, Plate 
16 in S3 10 o 
Harvey and Peak’s Form, best make, iSin. Plates 4100 





yy fi aS 17 in: ye ous 5 10 O 
20in. y « 6100 

- Ditto, strongly puilt for Laboratory purposes 
ith 24 in. Plates - 8100 


SPECIALLY RECOMMENDED. 


MESSRS: MACMILLAN & 00.8 NEW. BOOKS, 


ADVENT URES. IN MASHONALAND. , By Iwo aa ne Rose BLEN- 
NERHASSETT Md LUCY SLEEMAN. Crown 8vo, 8s, 6a. net. 





e x 


e 
LETTERS TO MARCO. Being Letters Written toe H. S. Marks, R.A. By 
GEORGE D., LESLIE, R.A. With Illustrations by the Author. - Extra Crown Svo, Ys. 62, : 

T/ME#£S.—‘‘ Full of the charm belonging to a genuine rural enthusiasm.” 


GOLF: a Royal and. Ancient Game. By *Roserr CLARK, PRSE, F.S.A. Scot. 


Š Second Edition, with many Illustrations. Small gto, Ss. 6g, net. 


® è í 


‘ASPECTS OF THEISM. By Witam A. Kmour, LL.D., Professor of UN 
Philosophy at St. Andrews. 8vo, 8s, 6d, 
“™™ TIMES :—‘‘It is impossible in this place to examine this high argument at length, and we musf content ourselves- with sying 
-~ that Rrof. Knight’s statement of it is lucid, temperate, and persuasive. 


GLASGOW HERALD :—“ An important contribution to the philosophy of religion. . It is seldom, indeed, that one meets 


with philosophical discussion which is so generally antereslane so luminous for the uninitiated, and so touched with poetry without 
being rhetorical.” 


e 
SCOTSATAN:—‘ He shows himself to be an acute reasoner, a calm philosophical thinker, and possessed of remarkable 
° sapiens for metaphysical inquir}.” 
® 


“GENETIC PHILOSOPHY, By Davip JAYNE Hit. "Crown 8vo. 7s. net, 
. “A HISTORY OF *PHILOSOPHY. With Especial ee to, the Fermation 


and Developmegt of its Problems and Conceptions. By Dr. W. WINDELBAND, Professor of Philosophy in the 


= Universtty of Strassburg. Authorised laanslation by JAMES H.. TUFTS, Ph.D., Assistant ee of Philosophy- in hp 
| * Universtty of’Chicago. vo. zrs. i e 
l s 
oa 3 ae MACMILLAN AND CO., LONDON. . ie 
s 
2 s £ e s bd . °. ° 
H A 
+ e e * 
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” MESSRS. MACMILEAN AND 00.5 “NEW BOOKS. 
THE COLLECTED WORKS OF THOMAS HENRY HUXLEY, F.R.S, 
In Monthly Volumes. Globe 8vo. 5s.  eachsVolume. (THE EVERSLEY SERIES.)* 


a ® 
“ol. I. METHOD AND RESULTS. [ Ready. Vol. VI, HUME. . 
. Vol. II. DARWINIANA. ” [Ready, Vol VII, ETHICAL AND PHILOSOPHICAL 
Vol. III. SCIENCE AND EDUCATION. “ESSAYS: ie 
Vol. IV: SCIENCE AND HEBREW ‘TRADITION, Vol.sVIII. MAN’S. PLACE IN NATURE. ® 


x Vol. V. SCIENCE AND CHRISTIAN TRADITION. Vol. IX, ESSAYS IN SCIENCE, 


AN. ELEMENTARY TREATISE ON THE GEOMETRY OF a aes 
By ASUTOSH MUKHOPADHYAY, M.A., Fellow of the University of Calcutta. Crown 8vo. 4s. 6d. 


AN ELEMENTARY TREATISE ON THEORETICAL pi 


By PROFESSOR ALEXANDER ZIWET, Asgistant Professor 6f"Mathematig¢s in the University of Michigan. Part I. 
Kinematics. 8vo. 8s. 6d. net. 
6 


ONRIEMANN’S THEORY OF ALGEBRAIC FUNCTIONS AND THEIR 


“INTEGRALS. A Supplement to the usual Treatises. By FELIX KLEIN. Translated@from the German, wih the 
_ Author’ Ş permission, by FRANCES HARDCASTLE, Girton College, Cambridge. 8vo. 45. Od. net. 


A TREATISE ON THE THEORY OF FUNCTIONS. By ja m 


0- MA, Associate Professor of Mathematics in Bryn Mawr College, Pa., U.S.A., and PRANK MORLEY, M.A., 
l Professor of Pure Mathematics in Haverford College, Pa., U.S.A. 8vo, 185. net. 


d T 


A SHORT COURSE IN THE THEORY OF DETERMINANTS. Bý bana 


- GIFFORD WELD, B.Sc., M.A., Professor of Mathematics, State University of Iowa. Crown 8vo. ys. 6d. 


AN ESSAY ON NEWTON’S’ PRINCIPIA. By Warrer W. Rotse ‘BALL, 


Fellow and Assistant Tutor of Trinity College, Cambridge, Crown 8vo. 6s. net. 


CURIOSA MATHEMATICA. Part II. Pillow Problems Thought Out: During 


Wakeful Hours. By CHARLES L, DODGSON, M.A., Student and late Mathematical Lecturer of Christ Churchye 


Oxford. Second Edition. Crown 8vo,. 25, m = 


UTILITY OF QUATERNIONS IN PHYSICS. By AtrxanpEr McAuvtay, 


M.A., Lecturer in Mathematics and @hysics in the University of Tasmania. 8vo. 55, net. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscoz, 


F.R.S. Assisted by JoserH Lunt, B.Sc, (Victoria), Globe 8vo, ` 2s. 6d. 


TEXT-BOOK OF GEOLOGY. By Sir Arcuisarp Gzip, F.R.S. Third °*, 


ae dition. -Medium 8vo. 28s, 
Corns FOR THE SeTERMINATION OF THE ROCK - FORMING 


MINERALS. Compiled by F. LOEWINSON-LESSING, Professor of Geology at the University of Dorpat. Translated 
from the Russian by J. W. GREGORY, B.Sc., F.G.S., of the British Museum (Natural, History). With a Chaptegon°the 
Petrological Microscope by Prof, G. A. i COLE, M.R.LA,, F.G.S. Super Royal 8vo. 4s. 6d. net. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., F.R.S., Professor 


of Physiology in the University of Cambridge, and Fellow af Trinity College, Cambridgé With uaou Sixth 
Edition, ra I. comprising Book I.—Blood—@#he Tissues of Movement-~The Vascular, Mechanism. 8vo, cloth, 10s. 6g. 


HAND- BOOK OF PUBLIC HEALTH AND DEMOGRAPHY. By EDwagD 


F. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in*Public Health Yt Cambridge 


‘University. Fcap. 8vo. 45. 6d. xi 


ELEMENTARY COURSE OF PRACTICAL SCIENCE. By, Huei GORDON, 
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Ko JUSI ISSUED. REW EDITION OF WATSON & SONS’ 
NEW MICROSCOPIC OB JECTS, CATALOGYE: of MICROSCOPES & APPARATUS. 








D s d. It contains full particulars of’ 

Winter Bud of Plane Mee double staiiied’; Very effective m + 2 o| The VAN HEURCK MICROSCOPE (the instrument re excellence for 
el alate of Paludina viuipara—veyy pretty e`’ z 6®@ photo-micrography and all research of the most delicate nature, 

"very fine new Longitudinal Sections of of Dolphia, Cat, Saw" - |-The- EDINBURGH ,STUDENT’S . MICROSCOPE, . mounted on both 


e fish, Lion, Sitirk® Pig, Crocodile, } pikefish, Sheep, Hare—each 1 6 | | epod and horsesho EA and the. newly-introduced. RACK- 


eeroup of about tso Diatoms from ie ae and very choice ...°°6°6 NEW LABORATORY. DISSECTING MICBOSCOPE. 


"Type Slide of 49 different Diatomacew from Santa Monica «. « 6,6.) NEW .APLANATIC MAGNIGIERS | m three powers), giving lage 
. t and flar field, and good- working distanc 


Very ue Section through entire Eye, of Dragon Fly (Libelulla oe ACHROMATIC’ CONDENSERS, "ABBE “MODEL CAMERA LUCIDA, 
wnigaris) wu avs CEE to 2 o NOSEPIECES, COMPRESSOR, &c. Made in ALUMINIUM, 
Do. do. o®. Garden Spider: ere the EA OSL: . i 
Olivine Magma Basalt from Norham, N.B., for Polariscaptz ed sae Also, NE w EDITION of WATSON & SONS > 
Set of 24 specially selected Specimens for use with thé Micro-polari- + - CATALOGUE: OF -MICROSCOPIC. OBJECTS, ( 
scope (see p. 23 of new edition ‘‘ Object Catalogue/’)  .. 27 6 ‘Gnu many new Specimens, and new Sets of «Slides illugtrative of 
Set of 24 Botanical Slides (Elementary ne ee Students fake every department of research. 
+ pp. 29.0f new edition ‘ Object Catalogue”) .. ii se “ae 24 oO; Either of the above Catalogues sent post Jree on application. 


e 
æ WATSON & SONS have the hofiour to announce that they have received 3 AWARDS at the World’s Fair, Chicago, ecing the highest obtained 
by any Optician, and making in all 86 GOLD and other MEDALS awarded to them at the principal International Exhibitions of the World. 


7 W. WATSO N & ha NS, s13 nigh e e W.C; and 1% Swanston Street, Melbourne, Australia. 
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. ` 60 Prize Medals: Awarded. to. the Firm. 
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A , WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, ) r 
i i i ` “ To the solid ground a 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH, $ 
pes ‘ è . ; 
SS E E, O a, A E 
No. 1255, VOL. 49.] THURSDAY, NOVEMBER 16, 1893. _ (PRICE: SIXPENCE. 
Refffitered as a Newspaper at the General Post Office.]} : \ [All Rights are Resid: 


NEWTON & CO.’S | NALDER BROS. & CO., 


NEW PATENT 


“DEMONSTRATOR'S” LANTERN, | 16 RED LION’ STREET, CLERKENWELL, 


FOR oll ‘OR LIMELIGHT. l i The most simple l LONDON, É. C. i 
Wine Vertical Projection, = fT smao dantem | TELEGRAPHIC ADDRESS, SECOHM LONDON, 


‘for Vertical Projection. | i 
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SE bata, py ye constructed ” “TELEPHONE No: 6770. - 
3, FL cing T., = ` scientific. work. MAKERS OF. 
_LO i i NEW CATALOGUE | Thomson Galvanometers. ; Lenses. 
i ofLanterns, Pro- | D’Arsonval Galvano- Wheatstone Bridger 
i# jection Appara- | meters. Standard Resjstances. ° 
1i tus and Slides, '| Secohmmeters. Gondensers, 
1! Post Free, Standarde of Self Induc- | Standard Cells, 
om "6 stamps. Electrometers. 
seein Micrometer Gauges. Carey Foster Bridges. 
; Ammeters. Chronographs. e. 9 
Voltmeters. Telegcopes. aar 
icroscopes. | Comparators. ; 
Mirrors and Prisms, Potentiometers. 


; EWING’S MAGNETIC CURVE TRACERS. 
pit sont shanna sieesaat | And ali Kinds of Scientific Instruments. 
= k CATALOGUE FORWARDED ON APPLICATION.® 


NEGRETTI & ZAMBRA’S 
CLINICAL i 








4, 5, or 6 inch, with Patent. Indestructible and Magnifying 
K Index, 5s. 6d. sach, in Metal Case. 
4, 5, or 6 inch, with Patent ‘Indestructible and Mag@ifying 
Lens Front, 7s. Gd. each, in Metal Case. 
Half a Dozensent free by Registered Post, and insured against loss of ' 
@reakaze, to any country within the Postal Union, on receipt of Remittance. 


NEGRETTI & ZAMBRA are the sInventors and Patentees of the In- e 
destructible Index, upon which principle all Clinical Pacrmametess of the = 





present day are made. e 
ee 
NEGRETTI. & ZAMBRA, s- ai 
i N EW WATE R MOTOR. Scientific Insirumeni Makers to H, M, the- Queen and Rogal FamilyeOb- œ 
E 4 
E or Ch ee ic al and Physi cal Labo raio r i es, servatories Kew and Greenwich, British and Foreign Govergsutents. &¢. e 


Dentists, and Medical Electricians. 38 HOLBORN ‘VIADUCT. : 
A, £1 16s, 0d.——B, £2 10s. 0d.—C, £3 6s. 0d.——D,: £18, Branches—45 CQRNHILL, and 122 REGEN? STREET. 


Rand C work up to vy FP; D tod FP.. Photographic Studio—CRYSTAL"PARACE, ~* : 
aJ O H N J. QG R l EF l N & SO N S, [> -Telephone No. 6883. Telegraphic Address : " Negtetti, London,” 
2IGARRICK STREET, LONDON, W0. | Onia, e sent pree by Post o ailpari o edho 9 
e, e e ° á . : 
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E THE' VICTORIA UNIVERSITY. e `- THE ELECTRICAL. 
5 e THE EXTERNAL eo OF THE UNIVERSITY. e axo e 
S : ' a 
e JAMES ADAM, M.A., Fellow and Tutor of Emmanuel College, Carm- 
° JAMES ADAM, M.A.. Felle mmansel Colle, Cam- | GENERAL ENGINEERING. COLLEGE, 
TAR ERATO PART, ang whbleiiand of * gineering in the Universgy j} `e wh AND is . 
s of Glasgow, Examiner in Effgineerin i Re ai ta r 
è cLovis BEYE OT, nner a 4 French ? 7a Mason: College: SCHOOL OF SCIENCE. 
irmingham, Examiner in FrenchgLanguage and. Literature. " e i i f : 
`e tKARL BREUL, Ph.D., M.A.. University Lecturer in German, Cam- PENYWERN ae ae t a oe ROAD 
bridge, Examiner in German Language and Literature. 2 Q 9 D WV. ; 
JOHN FREDERICK BRIDGE, Mus.D., Examiner in Music: PrincipaL—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
W, PATSON ye ae M.B,, F R.Č.S., Professgr af Surgery, King’s Senior-InstRuctor—-C, CAPITO, M.LE.E., M.1.M.E. 
Olek, WORN, Lxaminer In surgery. Laboratories, D Room, Steam Engine, Engineering W 
tD. J. CUNNINGHAM, M.D., Professor of Comparative Anatom#in the | with Machine tools, Patt fo Shop, fen gine, Engineering Workshcep 
niversity of Dublin, Examiner in Anatomy, The Coll id T ining for Electrical, Méchanical, Civil a? 
tR. T, GLAZEBROOK, M.A.. F.R.S., D trator in the C difh ae titer. Sal PrOVIORA R TANING FOr CA SGICA T MECUAMEN GAVN Ana: 
Physical Laboratory, Cambridge, Examiner in Physics. ear ene Mining Engineers, for Science Students in Mathematica, Physics, Che- 
= : iN eas mistry, Biology,: Geology, and Mineralogy, and Preliminary Training for 
tA, Oord, Exam apres Galen eat A i in the University of | Students entering Cooper’s Hill and the Central Institution. 
P, » A 4 9 g 
@LEXANDER HENRY, M.A., LL.B., Professor of Jurisprudence in e` 
University College, London, Examiner in Law. BRUNTS’ TECHNICAL SCHO OL, 
tC. H. HERFORD, Litt.D., Professor of English Literature in University 
e College, Aberystwith, Examiner in English Language and Literature. MAN SFIELD, NOTTS. 
tW. M. HICKS, MA., Principal of Firth College, Sheffield, Examiner in WANTED, a HERDMASTER, for the above School, at its opening 
, Mathematics. , cee. duringehe Summer of 1894, who, in the interval, will place his services (at a 
G.B. HOWES, F.Z.S., Assistant Professor’ of Biology, Royal College of | fixed fee per-visit) at the disposal of the Governors for purposes of consulta- 
Science, London, Examiner in Zoology. . o Hon as do atingi and Hes nae for the eneel a ane i ` 
WILLIAM ANGUS KNIGHT, LL.D., Professor of Moral Philosophy i ‘he School is being built under & scheme of the Charity Commissioners 
the University of St. Andrews, Examiner in Logic and Philosonhy: a ed phe: cornet gate aerial poe ae eri Stee the Orr vei 
: ae L or its equiv . x00 schol | into the School on its opening. 
F. TEEVEN MA eats Doa of Botany, University A Mistress and ai Tiaan will be Sah Mase ia e $ 
? ? * , ary— itati A 
W. MILLER ORD, M.D., F.R.C.P,, Lecturer on Medicine, St. Thomas's llaa the fst to paaa E op fee on scholars (Srs sad house 
, Hogpital, London, Examiner in Medicine. , The Master must bea Graduate, or hold Certificates of the Science and Art 
Aar r a E eraa pe late Fellow and Tutor of New College, sabe rated or similar sare ne Gag ee. ee ‘ 
g xford, Examiner in Latin. urther statement of duties, &c., may be obtained by intending appli- 
sl bates oi ea a ae se PE Ra enr of Chemistry 19 Uni Oe e E wits copies of testimonials, to be addressed to the und 
versity College, London, Examiner in Chemistry. A ns, \ Sumoniais, ress, e unger- 
ICHARLES $. SHERRINGTON; M.B., Lecturer on Physiology in St, signed, and sent in not later than TUESDAY, a, NE 
'® Thomas's Hospital, London, Examiner in Physiology. ; - N. SARLL, Clerk. ° 
tA. R, SIMPSON, M.D., F. R.C. P., Professor of Midwifery inthe University Reporter Office, Mansfield, November 13- 
of Edinburgh, Examiner in Obstetrics and Diseases of Women. E ee Serge en, pee 
ARTHUR L. SMITH, M.A., Fellow of Balliol College, Oxford, Examiner OXFORDSHIRE COUNTY COUN GIL 
in risstory. SODI . ° i A ; ° 
TH tl OE e EA M S oo on namical and- APPOINTMENT OF SECRETARY OF TECHNICAL 
edical Jurisprudence, Guy’s Hospital, ‘London, Examiner in Forensic Eo 
bad . Medicine and Public Health. INSTRUCTION. ' 
RALPH STOCKMAN, M.D., Lecturer in Materia Medica and Thera- The Technical] Instruction Committee are prepared to receive applications 
prunes, School ea M gane, pe aea ae Materia Medica oe hae omea Organising Scere y a ala ia a inthe County 
an armacy.and in Pharmacology and Therapeutics. of Oxford. The Applicants must be Graduates of a University, and must 
G. SIMS*WOODHEAD, Ņ.D., F.R.C.P.Edin., Director of the Research be possessed of Scientific attainments and a general knowledge of keeping 
secboestones 1 the Conjoint Board of Physicians and Surgeons, London, aoas Ses of the terms and duties of the Office may be 
> igaminer.in Pathology. Mea o! s . EER oe 
; a f ‘ Applications must be made to the undersigned in writing before NOVEM- 
& The Examiners against whose nantes a dageer(t) is placed retire at ; : f 
i th ie 2 n d of N oven ier. Appfication s a i inyin edf or the post $ they now fill, eg LS one Montes the Committee mast Het be personally canvassed 
which shou e sent in on or. before 28, and may be i 
accompanied DY paom nah (Come pry) or Penna n the Pa E a adk Slak ae the County Council 
iscretion. Separate Examiners will be appointed in Forensic Medicine 9 
and in Public Health. ‘The appointments will be for Three Years. County Hall, Oxford, November 9, 1893. . 
Examiners who lave served a full term are not eligible for re-election. 
For further Particulars, apply to Penne ener ayer na THE DURHAM COLLEGE OF SCIENCE, 
; « Ao ALA., Kegistrar, 
Manchester, October 1893. ae -NEWCASTLE-U.PON-TYNE._.. . 
The PMsident and Council are prepared to receive Applications for the 
i, INSTITUTE OF CH EMISTRY OF n CA in the erie: S The Salary at present ne pe anir 
rom the constitution of the College ic is not necessary thar the Principa 
` e- GREAT saad ey AND IRELAND. should have made any Deng Scene his especial study. _ ; R 
e * An Examination in Practical Chemistry for the Membership of this ppiications, accompanied by reterences anc thirty-six copies ot not more 
® "nitrate wall bo beld fn’ the Taborataries of the Institute, 20 Bloomebory | totealeucd, who will on request; fanith particulars eg to the cue. 
Square, London, W.C., on MO ; Rrr, 1893, and follow- : ’ , 3 
ing days. ' e H. E, STOCK DALE. Secretar 
wr Examination will De consucres npon Wee same days in Seon and in - con 
in for Candidates who have obtained their training in ‘Scotland and 
Irod respectively 5 s r f Bs GRESHAM.COLLEGE, e 
apdidates who were registered as Students of the Institute, or whose - 
Applications were accepted prior to October 1, 1893, are required to produce BASINGHALL STREET, R.C. 5 
evidence of having passed through a Course of at least 3 years’ study in one A Course bf Lectures on the “Geometry of Chance” will be given on 
of the Colleges approved by the Council, l TUESDAY, NOVEMBER 21, WEDNESDAY, NOVEMBER 2g, 
> In the case of Candidates not registered as Students of the Institute, g | THURSDAY, NOVEMBER 23, and FRIDAY, NOVEMBER 24. by 
whose applications for admission were not received prior to October x, 1893, | Karu Pearson, M-A., Gresham Professor of Geometra They will deal in 
three Examinations in addition to ¢he prescribed 3 years’ training will be | an elementary manner with the application of Normal, Skew, and Com- | 
z imposed, viz. :— e ound Curves to Physical, Biological, and Economic Statistics, and willbe 
. I. A Preliminary Examination in Qubjects.of General Education. illustrated WY the Lantern and Diagrams, The Lectures begin at 6p.m., 
Ii. An aneunediate examination in General) theoretical; and Practi- | and are Free to the Public. : 
e ca emistry, to be passed at the con®lusion of the prescribed | ——----——--____-—___——_-——— CTT _O—00" 
- Course of three years’ study, og NATURAL SCIENCE SCHOLARSHIP: 
= * TIL. A Fieal Examination in @Practical Chemistry of a more special . 
[e character. 7 è . . oo A SCHOLARSHIP of the annual value of £60, togetheagvith Laboratory 
A Prospectus, containing fullgy articulars of the Regulations for Admission fees, not exceeding {20 per annum, will be awarded at Keble College in 
_ to the Membership of the Institute, may be obtained by ‘application to | December 1893. . aS ot agh E 
e Messrs. BLuniÈLL, TAYLOR & Co., 177 Upper Thames Sireet, London, The Examination commences Thursday, December 7. . n : 
W.€. Price One Shilfing. . a Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
e By order of the Council. a f S w for all Candidates, and Slementary Chemistry for those wh@offer BiolcBy, 
r TOE G. H. ROBERTSON. Registrar and Secretary, For full particulars ay dy to W. HatguetTTgJackson, Keble College, 
e . Offices: 30 Bloomsbury Sq@are, London, W.C. > -> xford. - 
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Sale bp Auction. $ 
a J 


; $ 
TUESDAY and WEDNESDAY NOVEMBER 2: and 22. 


THE VALUABLE COLLECTION OF ‘BRITISH LEPIDOPTERA 
FORMED BY THE LATE REV. HENRY BURNEY. 


MR. J. C. STEVENS will Sell by Auction 


at his Great Rooms. 38 King Street. Covent Gardet, on TUESDAY 
and WEDNESDAY, NOVEMBER. 2t and 22, at h&lfpast t2 
aeecicly each day, the well-known @aluaple and Extensive Collection 
ot BRITISH LEPIDOPTERA formed at great expense, during many 
years. by the late Rev. Henry Burney, of Wavendon Rectory. 
Woburn Sands.’ The Specimens are in unusually fine condition, and 
include upwards of thirty examples af Chrysophanis dispar, and long 
series of neatly all the rare and extinct species, and many very fine 
varieties; also the two well-made forty-drawer Mahogany and other 
Cabinets. &e,, &c. ° 

tOn view thegDay rior, fo till s, and Mornings of Sale, and Calalogues had. 


GEOLOGICAL SCHOLARSHIP FOR 


WOMEN. 


The HARKNESS SCHOLARSHIP of £35 a Year for Three Years, 
ziven ‘triennially by Examination to a Member of Girton or Newnham 
College in her First Year, will be next awarded in@NOVEMBER 1804. 
information to be obtained from Miss A. JouNson, Llandaff House, 
«Cambridge. s 


CHEMIST WANTED by J. C. and J. FiELD, 


Ltd. uge having knowledge of Toilet Soaps and Candles preferred. 
f Apply g letter to the SECRETARY, 15 Upper Marsh, Lambeth, London, 
e » 6 i 


OSTEOLOGIST, PAXIDERMIST, MU- 


SEUM CURAPOR.—Ten years’ Practical Experience in University 
Museum, desires Post: abroad preferred. Highest Testimonials.—Ad- 
dress ‘*O..” Narure Office. 


TO AUTHORS.—Scientific and Literary Works 


read by a Gentleman of experience. MSS. placed with Publishers, 
and Author's interests carefully represented. Consultations free.— 
Apply to C#ariwes Horre, 14, Southampton Street. Strand, W.C. 


NATURE. 


Fifteen Wolumes Bounp. From November 1884 to May 1892. Value £12. 
Mrice £6. Atrerep WILLIAMS, Waterloo Port, Carnarvon, North Wales. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
fersakis, China, Lacquer, Gongs, Shells, and other Curios. m 


BREAKFAST —SUPPERe 


"EPPS'’S 


GRATEFUL—COMFORTING. 


COCOA — 


£+ BOILING WATER OR MILK. 


OLLOWAY’S PILLS 
AE CURE 
3iliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAREN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
i all Medicine Yendors. 





On the rst of every Month. 


THE JOURNAL OF BOTANY, 
' BRITISH AND FOREIGN. 
Edited by James Brairren, F.L.S., British Museum. 
“CONTENTS Original Articles by leading Botanists.—Extracts, and 


rtices of Books and Memoirs,—Articles in Journals, —Botanical News, — 
‘oceedfngs of Soobeties. 


Price rs. 3d. Subscriptign for One Year, payablein advance, r28. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





e 


THE ZOOLOGIST. ° ° 


A MONTHLY MAG&ZINE OF @ATURAL HISTORY. e 


Third Series. Edited by J. E. HARTING, F. L.S., 
British Ornithologists’ Union, contains— 


Ss + j * * $ p 
Original Articles by well-Rn@wsgnaturalis®s in every. branch of zoology; ® 
habits of animals; arriv€l and deparNgre of migratory birds; occurrence of 
of British, fresl®water fish: new ore 


rare birds; distribution and migrati 
fare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the speci@s; and 
other matters of general interest to those who delight m natural history. 
Reportsof the Linnean, Zoological,gand Entomological Societies. Reviews 
of natural history bocs. Occasional translations from foreign zoological 
journals of important and interesting articles in variour br€gches of Zoology. 
There a occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
: "MAGAZINE. * 


Price Sixpence, Monthly. 


Edited by C. G. Barruerr, G. C. Cuampion, F.Z.S., J, W. DOUGLAS, 
W. W. Fow ter, M.A., F.L.S., R. McLacuian, F.R9S., E. SAUNDERS, 
' j e F.L.S., and 
j Lorp WALSINGHAM, M.A., LL.D., F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially oh the Insects of 
the British Isles. a 


e 
Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successogs), 
t Paternoster Row. ' 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY® 


Edited by Ricukarp Sours, F.E,S., 

With the Assistance of 
Dr. D. Sarr, F.R.S., FLE/S.,&c. 
G. H. Verraur, F.E.S. 
W. WARREN, M.Ag F.E.S. ® -> 
J. J. WEIR, F.L.S., F.Z.S., F.E.S§, 
F. B. WHITE, M.D., FAL:S., F.E.S. 


Rosert ADKRKIN, F. E.S. 

Y R. BiLLurs, F.E.S. 

W. Lucas Distant, F.E, S. &c. 
EpwaRD A. FircR, F. L.S.,F.E.S. 
MARTIN JacosBY, F.E.S, 

J.H. Leecnu, B.A,, F.L.S., F.E.S. 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since, 1864. Its contefits deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the werid. 


Published on the first of each month. PricegSd. Subscription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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NOTICE.—Advertisements and business ‘letters Jor 
NATURE should be addressed to the Publishers ; 


Editorial communications to the Editor. The 
telegraphic address of NATURE is “ PHUSIS, 
LONDON.” 4 
SUBSCRIPTIONS TO “NATURE.” 
Ni i £ fa d. 
eariy . » » e s a ° s e e ° * * e s I Oo ” 
Half-yearly. so a o y 8 y 4 o Y o b o (6) 14 6 
Quarterly . . 0... 2.2202 ee O 7 Gy ® 
TO ALL PLACES ABROAD :-— 
Yearly a 6.3.48 4 «4 30%. 4. aa « Eo 6 
e Half-yearly. oer oo > >» © @ > n 8 @ a o 15 6 
Quarterly .. 1. 6 2 2 Meee ee 9809 


CHARGES FOR ¢ADVERTISEMENTS. 


Z-S., Member of thee. 


Three Linesin Column .....%.. 0 2 6 . 
Per Lineafter ?. ... e»... 009 a 
One Eighth Page, or Quarter Column . o 18 °6 
Quarter Page, or Halfa Columm . .. I 15 O 

Half a Page, or a Column ....% . 2324 0 
Whole Page ?. 2... ee es 9 6D O ° 
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 PHCENIX‘FIRE OFFICE, "ON SALE BY 
19 LOMBARD ST.,'E.C. Mand 57 CHARING CROSS, S.W. MACMILLAN & BOWES, 
© ‘ESTABLISHED ‘1782. . ' CAMBRIDGE. 


a MODERATE RATES ABS TE SECURITY.* 
* ELECTRIC LIGHTIN LES *SUPPLIED, 
è š LIBERAL LOSS BETTLEMENTS. - 

e °, PROMPT PAYMENT OF CLAIMS. 

Joint SECRETARIŞS—W. C. MACDONALD and:F. B. MACDONALD 
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: Instrument Company, Cambridge. 


‘Addressall communications *‘ Instrument Company, 
Cambridge.’’. 
i; Price List of Scientific Instruments, sent post free. 
alllustrated Descriptive List sent on rèceipt of rs. 6d. 


The Cambridge Scientific Instrument Sia 
St Tibb’s Row, Cambridge. 


DUST IN AIR.. 





Instruments designed by JOHN AITKEN, Esq., F.R.S., &e. 


and made by WILLIAM HUME, “Edinburgh. 
THE POOKEHT DUST COUNTER 
Has Moist Chamber, Millimetre Scale on glass, Tad Lens, Graduated 


Merasunpg Air-pump, 2 Stopcocks. oo ay 44 X 3% 14; Weight, 10 ozs. 
S. 


THE KON ISCOPE, 


For the Study of the Colour Phenomena of Cloudy Condensation, due to dust. 
Half-metre, Moist Chamber, Glass Ends, CE imn pna ‘Stopcock ; Weight, 


i rib, 14 ozs.. PRIC 
l @ PERALIN ERS: AOE DETI. BLOWPIPE 
i FOR GEOLOGISTS, MINERALOGI STS, AND So A ATIG: 
° tag fx 


For the Qualitative and Quantitative Analysis of Minerals, înciuding very 

numerous Assay and Blowpipe Tools and Reagents, with a fine Balance in 

collafsible glass anse. revenue Case measures ari X 174 X 184; weighs 
+ so lbs. PRICE £25 12s. 6 
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` THE CANTILEVER PROJMCTION LANTERN. 


œ ° Flat and Open Stage, for use at Science Lectures, Physical and Chemical 
Shows Lung and Whole Brain Sections for Physiologists 


ê Berens 
. © agd athologisti, Cond@nsers 54 to 16 inches diameter. 
P RISES from £6 10s: 


ILLUSTRATED DESCRIPLIVE PAMPHLET. 


“WILLIAM HUME, 


SCIENTIFIC INSTRUMENT MAKER, 
á `- 2 WES] COLLEGE STREET, EDINBURGH. 


'JELLETT, 


MATHEMATICAL QUESTIONS with their Solutions 
from the ai tionad Times. Edited by W. J. C. Ma ER. Vols. 7 
to 58 (1893), with the New and Revised Edition of Vol. I. 59 Vols. in 
23, uniformly Bound i in Half-calf. £13 fos. - 

BRIOT ET BOUQUET.#Theéorie des Fonctions Elitp- 
tiques. znd Edn. gto, Cloth. ` 1875. 23s. 

J. H.—Elementary Treatise on the Calculus of 
Variations. 8vo, Cloth. Vey scarce. 1853. 508. 

KASTNER, G.-—~-Geschichte der Mathematik seit der 
Wiederherstellung der Wissenschaften bis an das Ende des achtzehnten 
Jahrhunderts. 4 Wols. Svo, Calf, Gilt. 1796-1800. 145. 

“A classical work, which forms an indispen-able suppl&tmen@'to that of 
Montucla.”’ Libri Dr. Whewell’s copy, with his book-plate. 
LEGENDRE, A. M,—Traité des Fonctions Elliptiques et 

des Intégrales Bulériennes. 3 Vols.. 4to,Half-calf. 1825-32. £6 6s. 

A good copy of this very scarce work, complete with all the supplements. 
LEGENDRE.—Elements of Geometry and Trigonometry, 

with Notes. Translated [with an Introductory Chapter on‘Proportion, 
by THomas Careyie]. Edited by D. BREWSTER, 8vd, Boards. 
r824. 8s. i 
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By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3réa@d, 5s. 

OUR MORALITY AND THE MORAL QUESTION. 
2nd Ed. 3s. 6d. - 

THE LIVER. Pp. 230. 86 Illustrations, many coloured, 55. 

HOW TO WORK WITH THE MICROSCOPE, 10 


- Plates. 21s. (Harrison 


“) 
THE MICROSCOPE IN MEDICINE, 86 Plates, 215. 
BIOPLASM: Introduction to Medicine and Physiology 


6s. 64. ` 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
THE “MACHINERY”: OF LIFE. 2s. 
London: J. & A. CHURCHILL, ü 


Now Ready, Cloth, 8vo, 280 pp., Price 125, net, Postage ôd. 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACE A. 


By F, W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


tc ontents.— Preliminary Remarks—The Structure of Diatoms— Movement 
of Diatoms—Classificatton of the Diatomace%®, with a Conspectus of the 
Families and Genera~Modes of Reproduction—Collecting Diatoms- 
Mounting Diatoms—Microscopical Examination—How to Photogeph 
Diatoms.—BIBLIOGRAP®IY. 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 
Subscriber's Edition, 


New Publication, 
e@ Vhole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(rhe Subscriber’s Name will be Printed on his or her own Copy) 
Entitled 
FOURNET, 1892., ; 
CONTENTS im , 
AN ILLUSORY EYE DISEASE. kA 
PROGRESSIVE (sic) MYOPIA. 
Case No. 1.~-Culled from Mr. ROBERT BrupENELL CARTER. 
One Lithographed Prescription. Four Wood: Engrayings. 
Case No. 2.—Culled from Mr. NÉTTLESHIP. 
One Lithographed Moorfields Hospital Form, 
Case Nog3-—Culled from Mr. Joun Coursr. 
One Lithographed Moorfields Hospital Form. 
Case No. 4.——Culled from Dr. A. QUARRY SILCOCK, 
One Lithographed Moorfields Hospital Form, 
Case.No. 5.—Culled from Mr. GEORGE Lawson. 
One Lithographed Moorfields Hospital Form. . 
Case Ng 54is.—-Culled from Mr. CRITCHETT. 
One Lithographed Prescription, 
e@ OURNET ON CONVERGENT SQUINT. 
Case No. 6.—Culled from Mr. NETTLESHIP. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 
FOURNET ON RETINOSCOPY. 
WANTED A TRIBUNAL. 
Printed and Sold by 


A. FOURNET, e ` as, 
18 BENTINCK ST., WELBECK Sọ., LANDON, W, 
Price 2s. - 
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DIARY OF SOCIETIES. >œ 
° i . Lonrfn, © 
i PHURSDAY, NOVEMBER 16. ® 


Rovar SOCIETY, at 4.30.—On Hepatic Glycogenesis: Dr. Noel-Paton.— 
On Certain Correlated Variations in Carcinas Moenas: Prof. Weldon, 
¥.R.S.—Contributions to the Mathematical Theory of Evolutio& : Prof, K. 
Pearson.—(1) Experiments in Heliotropism ; (2) Experiments in Germina- 
tion: Prof, Romanes, F.R.S. 

Linnean Society, at 8.—OQgsigin of Plant Structure through, Self-Adapta- 

ain to the Environment Exemplified by Desert and Xerophilous Plants: 
tev. Geo. Henslow.—Catalogue W tha Described Neuroptera Odonata 
(Dragonflies) of Ceylon, with Descriptions of New Species: W, F. 

arby. , 

CHEMICAL SOCIETY, at 8.—The NormaleButyl, Heptyl, and Octyl Esters 

of Active Glyceric Acid: Prof. Percy Frankland, F.R.S., and John Mac- 


Gregor. — The Ethereal Salts of Diacetyl-Glyceric Acid in their Relation, 


to Optical Activity: Prof. Percy 
Gregor,—-Ang othes Papers. > 
SANITARY INSTITUTE, at 8.—Mineral (Non-Metallic) Dusts, the Manu- 
facture of Pottery, &c.: Dr. J. T. Arlidge. . 
FRIDAY, NOVEMBER 17. 
INSTITUTION OF CIVIL ENGINEERS, at 7.30.-—The Filtration of Potable 
Water: James and Richard Goodman. . 
MONDAY, NOVEMBER 20. 
ARISTOTELIAN SOCIETY, at 8.—The Conception of Necessity as applied to 
Nature and to Man: D. G. Ritchie. 
TUESDAY, NOVEMBER of. - 
ZOOLOGICAL Society, at 8.30.—On the Spiders of the Family Agtida: of 
the Island of St. Vincent: G. W. and E. G. Peckham.—List of the Hemi- 
ptera Heteroptera collected in the Island of St. Vincent by Herbert H. 
Smith, with Descriptions of New Gepera and Species: P, R., Uhler.— 
Ob ations on the Refraction and Vision of the Seal’s Eye: Dr. G. 


Frankland, F.R.S., and John Mac- 


Lindsay Johnson. : 
INSTITUTIŠN oF Civit ENGINEERS, at 8.—The Tansa Works for the Water- 


Supply of Bombay: William J. B» Clerke.—The Paroda Water-Works p 


Jagannath Sadasewfee.—The Water-Supply of Jeypore, puana, 
Celene! S. S. gJacob.—On the Design of Masonry Dams: Prof, Franz 
reuter. 

RovaL STATISTICAL SOCIETY, at 7-45.—Life and Labour in London ; First 
Results of an Inquiry based on the 1891, Census : Charles Booth. ? 

WEDNESDAY, NOVEMBER 22. 

GEOLOGICAL SOCIETY, at 3.—The Basic Eruptive Rocks of Gran (Christi- 
ania District); a Preliminary Notice: Prof. W. C. Brigger.--On the 
Sequence of Perlitic and Spherulitic Structures (a Rejoinder to Criticism) : 
Frank Rutley.—Enclosures of Quartzif Lava of Stromboli, &c., and the 
Changesin Composition produced by them: Prof. H. J. Johnston-Lavis. 

Society oF ARTS, at 8.—Conformation of the Horse from the Artistic 
Point of View: Capt. M. H. Hayes. . 

LHURSDAY, NOVEMBER 23. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Electrical Trans- 
e Power from Niagara Falls: Prof. Geo, Forbes, F.R.S. (Dis- 
cussion). aL ee e S . y 

SANITARY INSTITUTE, at 8.—Metallic Dusts, Cutlery, Tool Making, and 
other Metal Trade: Dr. Sinclair White. 

FRIDAY, NOVEMBER 24. f , 

PHYSICAL SOCIETY, at 5.—The Magnetic Shielding of Concentric Spherical 
Shells: Prof. A. W. Rücker, FL.R.S.—The Action of Electro-Magnetic 
Radiation on Films containing Metallic Powders: Prof. G. M. Minchin. 

AMATEUR SCIENTIFIC SOCIETY, at 7.—Exhibition of Lantern Slideg of 


Recent Photographs of Volcanoes ; Iu. W. Fulcher.--—~At 8.--The Dawi- 


ing of Life: J. Wilson Wiley. © 
SATURDAY, NOVEMBER 25. 
Boyar BOTANIC SOCIETY, at 3.45. 


MICROSCOPICAL STUDIES 
MARINE ZOOLOGY.. 


We begin, this month, the issue of a specially useful and high-class 

e Series of Microscopical Preparations Illustrative of Rare Marine Life, 

‘Ihe first Series will comprise Fourteen Slides sent out in Four Quarterly 
ents, The First Instalment (zow ready) comprises r- 

e Beautiful Pelagic Ascidian Salpa shown in one Slide in ventral 

sition, in a second laterally; also the*Pelagic Annelid Tomopteris, 


carrying Ova; and lastly, a SpecialeMount of Lucernaria, showing Ova | 


Sperm-masses, C-cystophoses, Septa, &c., &c. 

Each Instalment will be accompanied by Full Descriptive Letterpress 
(18 to 24 pp.) and by Two Hand-caloured Lithographed Plates). Suba 
scription 21s. for Series of Fourteen Slides, Post-free, with Journal, ` 

Subscribers having already any of the Slides, are at liberty to exchange 
for others not in their Collections, but Lucernaria will, we think, be the 
only instance in point in the Series. 


SINED & HORNELL, Biological Laboratory, Jersey (C.L) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor coeruleus, Spongilla fluviatilis, Philodina 
rascola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal- 
linus and other Pond Life. Specimen T&be, with Drawing and Descrip- 
tion, Price 1s, Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
ant other typ¢s for the Student in Biology. $ 


Te E. BOLTON, . 
FARLEY ROAD, MALVERN LINK, 
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CONCHOĽOGY 
® 
New and interesting Species of Recent Shells from Borneo, Philippine ° 
Islands, China, &c., &c. ° 


, ' COLLEOHNQNS AND SPE@MENS BOUGHT. 
COLLECTIOYS , FOR z 


EXCHANGES MADE ry SPECIES NOT INSTOCK.. E 
GLASS-TOPPED BOXES, CARD TRAYS,» &c. « 


All kinds of Glass-Topped Boxes, &c., manufacturéd on the premises 
and supplied pramgtly at moderdte prices. 
Rectangular, from 1s. 3d. per dozer®, 
g i Circular, from xs. per dozen. 
Card Trays, 4s. gross; Glass Tubes, 4s. gross. 


bd Price List on Application. 


HUGH FULTON (Conchologist), 
` 216 RING’S ROAD, LONDON, S.W. e ' 


F. H. BUTLER, M.A. Oxon., Assoc.R.S. Mines: 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, PONDON. 


Dealgr in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss fiom various S@@&ch' localities, and a 
fine series of Sedimentary Rocks. Specimen Tubes, -Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
Lapidary’s work executed. : _ 9 

Now Ready, THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price zs. 62. 


SAMUEL HENSON,,. 
LAPTPDARY MINERALOGIST, &c. 


s ESTABLISHED i840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. e. 
ac aunini ora Queensland Opals, ` Labradorite, Rock Crystal, 

gate,-&c., &e. a 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
p LESSONS GIVEN. 


SAMUEL HENSO 


97 REGENT STREET, LONDON, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &., and to 
illustrate the leading Text-books, in Boxes’, with Trays. 
50 Specimens, 10s. 6d.; 100 do., 21s8.; 200 do., 42s 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. A 
ROCK SECTIONS for the MICROSCOPEfrom 1s. 6d. each, Post Free® 
CATALOGÛRS Gratis.- ’ e 


e 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. * o° 


always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, EC 


COLLECTIONS oF MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &. 


And Illustrating the various Manuals, &c., as used at all Colleges 
Schools, &c., price 10s. Óg. to 42s. awd upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MICROSCOPIC SEC#IONS OF ROCKS & MINERALS. nie 


The largest and bes? Series of the most inttresting varieties from hundrgds 
All one pice, rs, 6d. each, post free. List free on application 


S{USEUMS FROM 245 TO £300. s 
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Apparatus, Cabinets, and® Appliances fôreMuseùms % 


and for Field Work of évery description. 
CATALOGUES. AND LISTS FREE ON APPL{CATION TO 


JAS. `'R. GREGORW ° 
MINERALOGIST AND GEOLOGIST, 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. eè 
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” MESSRS. MACHYCLAN & 00'S TEXT-BOORS FOR ADVANCED STUDENTS: 
POPULAR ASTR OMY. By Simon Newcomb, LiL. D., Pro- 
e , fessor U.S. Naval Obs€rvatory. ON 412 Engravings and Five Maps of the Stars. Medium Svo; 18s, 

A TEXTBOOK OF THE PRINCIPLES OF PHYSICS. By, 
bd ALFRED VANTELL, M.A. Second Edition. Medium 8vo, 21S, ° 


THE THEORY QF LIGET. By Thomas Preston, M.A. With - 


Illustratiog® vo, 15s. net. 


APPLIED MECHANICS. By. James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich, Second Edition, Revised. Medium 8vo, 189 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


@ OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMBR, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY, Vol. I.~—The Non-Metallic Elements. | Second Edition. 21s, 
Vol. II. Two Parts. 185. each. - 
Vol: IIIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Deriva'ives, 
Parts I., II., IV., and VI., 21s. each, Parts ILI. and V., 18s. each. "p 


INORGANIC Ħ* CHEMISTRY. By. Ira Remsën, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THH ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S. E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. Gd, 


HISTORY of CHEMISTRY from the HARLIEST TIMES 
sd > SeT eaicciaa DAY. By Da k VON MEYER, Ph.D. Translated by GEORGE McGowan, Ph.D 


A THXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
GAMGEE,eM.D., F.R.S. With Illustrations. Vol, I. Medium 8vo, 18s. [Vol. TI. shortly. 


THXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.R.S. 


Third Edition. Medium Svo, 285. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


@ General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
° FERREL, M.A., Ph.D., Late Professor and Assistant in tee Signal Service, Member of: the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. &wo, 17s. net. ° 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE ‘LAWS OF ORGANIC GROWTH. 
By Prof. G? H. EIMER, Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A THXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof, Dr. ERNST HAECKEm Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. Part I. 8vo, 17s, net. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF.. 


ef. * VERTEBRATES. By Pfof, R. WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 125, 6d. 
DN 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. With 
Illustrations, Sixth Edition. Part I. comprising Book I.—Blood-~The Tissues of Mpvemenk tne Vascular Mechaniem. 
vo, cloth. ros, 6d. 


THXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 


GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Ilustrated. vo. 


: Part IL—GENERAL PATHOLOGICAL; ANAT OMY. S€cond Edition, ras. 6d. s 
de Part II. o PATHOLOGICAL AN ATOMY. Sections I. m . Second Edition, 12s. 6g, Sections IX,— 
XIL 12s 
L] 


"A TEXT-BOQK OF PATHOLOGY, Systematic and Practical. 


@ ° °* By D. J. HAMILTON, M.B., F.R.C.S.E,, F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
: Ilustrated Vol. I. Me% 8vo, "ass. [ Vol. II. shortly, 


‘A TREATISE; ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALEOUR, M.A., F.R.S. ‘In two Vols. Second Edition, Medium 8vo. Vol. J® 18s, ‘Vol. II, 21s. 
+ e e` e i 
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MESSRS, MACMILLAN & 00.'S ANEW: BOOKS.” 


ADVENTURES IN MASHONALAND, By Two’ eel Nees ROSE BLEN; 


NERHASSETT "nd ee SLEEMAN, *Extra Crown 8vo. 8s. 6d. net. A í 
@ l i 
a -—** The book is written in direct, unconventional language, It will, we are convinced, be widely*read, and widely 
enjoyed.’ ees 


ST, JAMES'S GAZE TTE — ‘¢The adventures and hardships of these two brave ‘adit are extremely fastmating reading ; 
for every page bears the impress of veracity, and nowhere is there the.traveller’s great failing—the attempt at fine writing at the 
expense of truth. . We have given only a small sample of the anecdotal richness of the book, for which we can promise a long 
run at The libraries. It will in due course take a high place among the most readable works of travel and adventure which the 


current revival of i interest in Africa has produced.” / 
e 


i -¢ . = 
. ad 
OUR VI LLAGE. By Mary Russert Mirrorp. With a Preface by ANNE 
THACKERAY RITCHIE, and 100 Illustrations by Huen THOMSON. Crown 8vo, gilt, or edges uncut, 6s. n 
** Also an Edition de Luxe, limited, Super Koved Svo, Hand- made paper, uguform with < Grejen b305, nel. 


GOLF: a Royal and, Ancient Game. By Robert CLARK, F. RSE, F. S.A. Scot. 


P second aie with many Illustrations, Small 4to. 3). 6d. net, a 


SCOTSMAN : -—** Mr, Clark has done well to issue a new edition of the book. He may be certain that in its new form it wil 
have a hearty welcome. . This volume—the result of so much labour and research—will remain an enduring testimony to his 


knowledge of @he history and literature of the Royal and ancient game,’ s 


LETTERS TO MARCO. Being Letters Written to H. S.- Margs, R.A. By 
GEORGE D. LESLIE, R'A. With Illustrations by the Author. Extra Crown 8vo, 78. Ód, 


® 
TIMES.—** Full of the charm belonging to a genuine rural enthusiasm,” : ° 
SHAKESPEARE’S ENGLAN D. By Wiuram ‘Winter. New Edition, Revised, 
with 8o Illustrations. Crown 8vo, © 6s, > ° 


THE CHURCH OF ENGLAND AND RECENT RELIGIOUS THOUGHT. 


By CHARLES A. WHITTUCK, M.A., Rector of Great Shefford, eae late Fellow ang Tutor of Brasenose 
College, Oxford. Crown 8vo.. 75, 6d, 


TIMES :—‘* His grasp of the subject is comprehensive, gnd his thought is often original and full of striking BET m #2 ; 
Prof. Marcus Dens in the BA/7T{SH WEEKLY ;-— Few volumes have recently appeared Which “deserve to be more 
Pa pondered. . . . It exhibits an ecclesiastical statesmanship of the best kind, serious, candid, judicioys, firm.” 
® 


ASPE CTS OF THEISM. By Wruuam Knicut, LL.D., Professor . of Moral 
Philosophy at St. Andrews. 8vo. 8s. 6d, . 
TIMES :—“‘It is impossible i in this place to examjpe this high argument at length, and we must content ourselves ai saying 
that Prof. Knight’s statement of it is lucid, temperate, and persuasive,’ 


GLASGOW HERALD :—“ An important contribution to the philosophy of religion. . . It is seldom, indeed, that one meets 
‘with philosophical discussion which is so generally interesting, so luminous for the uninitiated, and,so touched with poetry without í 


COTSMAN :—*“ He shows himself to be an acute reasoner, a calm philosophical thinker, and possessed of remarkable 


@itude for metaphysical i inquiry.” 
Pi 


GENETIC PHILOSOPHY. By President Davin J. Hint, of the University of 


Rochester, U.S.A. 7s. net. 


A HISTORY OF PHILOSOPHY. With ‘Special Reference to the’ Formation 


and Development of its Problems and Conceptions. By Dr. W. WINDELBAND, Professor of Philosophy in the © 
University of Strassburg. Authorised Translatfon by JAMES H. TUFTS, Ph.D. , Agsigtant Professor of Philosophy in the ° ə 


University of Chicago. Svo. 21s. net. ý ~ ; . 
° > æl 
THE MECH ANICS OF HOISTING MACHINERY;: incltiding Accutnulatots, % 
Excavators, and Pilė Drivers. A Text-book for Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS " 


WEISBACH and Prof. GUSTAV HERMANN, With 177 Illustrations, Authorised: transi@tion: from -the second 
German edition. By KARL P. DAHLSTROM, M.E., Instructor of Mechanical epg necting at the Lehigh University. §vo, ə 


e 125. 6g. net. » ` e 
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K - PÈRKEN, - SoN AÑD RAYMENT, . MANUFACTURERS. 
i WRITE FOR ‘OUR CA TALOG UE. 1T LS SENT POST FREE. 
‘ * ors "MAGIC LANTERNS. . “ OPTIMUS T 
* Each Lantern is, efficient for Exhipi- , 
sons pr deme ore . PHOTOGRAPHIC. 
een an = OUTFITS. ° 





has ywick Refulgent Lamp, aidi is com- 


Russian 1 Perforated: 


plete in Box. °° € ; ae - Rayment’ s Wide Angle; Long Focus, Rack Camera, Three, Double Dark 
soni A pao {to take Demonstrating oe wi Brass A = e sides," Waterproof Case. Rectilinear Lens, Instantaneous Shutter, Tripod 
Sekora outside Body ..- 2 10 0°) Giving Pictures of the following sizes ih inches. æ 
, Panelled Door, Brass: Sager suai Tobe 4.2 .0 4k X 3316} x 48 | 84 x 6} 10 X Bae eas [Seco ae 
Russian Iron Body, Brass Sliding Tubes «.. 2 5 0 | 
Lantern PHOTOGRAPHS, Plain'12/-, Colouæd 18/6 doz. £10 £12 £15 £201 £28 











- 99 HATTON GARDEN & 


PERKEN, SON & RAYM ENT, 141 OXFORD .STREET, LO DON. 


LANTERN SFEREOSCOPE. (ANDERTON’S PATENT) 


@ CAN BE. ADAPTED TO ANY LANTERN, 
For geal ecting on Screen Pictures that appear in Stergoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY AND PEAK,. 


By Appointment to the Royal Institution of Great Britain. * 


só CHARING CROSS ROAD, LONDON, W.C. 





-WIMSHURST INFLUENCE . MACE hte 
School Form with 1a ae Plate Sr 15 © 
Harvey and Peak’s Porn best make, 1Sin, Plates 4100 
53 $ 33 33 ao m; ” AA io > 
Ditto, strongly built for Laborat Ses 
° with 24 in, Plates... ory purposes” 8100 ` 


SPECIALLY RE ‘COMMENDED, 





'e TO SGIENCE LECTURERS. 


, See Mr, HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANT. CARPENTER, Esq, Prof. Forspes. New 
Triple constructed for B. J. Marnen, Esq. ., this season. New Oxyhydro- 
@en Migroscope. Grand Results.. Docwra Triple, Prize Medal, Highest . 





Mathematical Instrument Manufacturer to. H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c 


Se ee Drawing, and Surveying Instruments 
of every description. § 


ad Award. Supplied to the Rogal Polytechnic Institution, Dr. H. Grattan 


GUINNESS, Madame ADELINA Parti, &c. _ Patent Pamphengos Lantern. 
Science Lecture Sets. Novelties Cheapest and Best. Elaborately Illus. 
trated Catalogue 300 pages, rs.; Postage, sœ. Smaller do., 6d. Pamph- 
lets Free.-HUGHES, Spuciarist, Brewster House} Mortimer Road, 
Kingsland, 4N, 


” of the Highest Qualjty and Finish! at theemost Moderate: Prices. 
Ilustrated Price List Post Free. 


W. F. S. obtained the, only Medal in the Great Exhibition of 1862 For 
Excellence of, Construction of” Mathematical ‘Instruments,’ and the only 
GoLp Mepat. in the International Inventions- Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibition, 1886. 

Address:-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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The following is a list of'the Steel Portraits that have appeared in thie’ above Series: —" 


VORTEILE S. ' a : 


* 





E MICHAEL FARABAY: ‘SIR‘GEORGE B. AIRY me, 
e> THOMAS HENRY HUXLEY. . LOUIS R. AGASSIZ. A 
CHARLES DARWIN. - : | -JEAN BAPTISTE ANDRE DUMAS. O'y 
JOHN TYNDALL. i SIR RICHARD OWEN.: |... . 
SIR GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL: š 
SIR CHARLES LYELL. - JAMES- PRESCOTT JOULE. o 
SIR CHARLES: WHEATSTONE, ‘ 1 WILLIAM SPOTTISWQODE. | S 
SIR WYVILLE THOMSON. ARTHUR CAYLEY.. ; . ¢ 
ROBERT WILHELM BUNSEN. SIR C. W. SIEMENS. 
° „BARON ADOLF ERIK NORDENSKJÖLD.. @ - JOHN - COUCH ADAMS. > é °° 
° LORD KELVIN. |, - JAMES JOSEPH SYLVESTER. ~ i 
i HERMANN L. F. HELMHOLTZ. MITRI IVANOWITSH MENDELEEFF. 
e* SIR JOSEPH DALTON HOOKER. - OUIS PASTEUR. 
WILLIAM HARVEY. ä m 
e + he aay EC A eg eee 
b ý e SIR ARCHIBALD GEIKIE. 1 or od 
Pa .If.B.—The 'PSrtrait of Sir A. Geikie is the First:of a New Series, 
D Poo impressions of tifese, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
28 Portraits in a Hangsome Portfolio for £7 5s., carriage paid. The Portfolio may be had separately, price 6s. 
eo . . ° + Cheques and Morey Orders payable to MACMILLAN & CÒ., . 
° : OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. : 
+ Printed by RıcHarD @ra® ann Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
; MacmiLLAN anp Co., at 29 Bedford Street, London. W.C., and 66 Fifth Avenue, New York.=-THURSDAY, November 14, 1893 
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E A WEEKLY “ILLUSTRATED JOURNAL. OF SCIENCE. =. 

i EZO ine ‘solid ground — up i 7 i Sa 
Of Nature trusts the mind which builds for aye. »_WornswortH. 
¢ 
No. 1256, VOL. 49] ' THURSDAY, NOVEMBER 23, 1893. PRICE SIXPENCE. 
a u ` ‘ . a panes tei: aah yO ame f en ” 
1 Registered ‘aS a Newspaper at the General Post Office.]} gies 3 yt {All Rights are Reserved, 
U: LT] >- f r ( 4 . , t 
NEW LANTERN SLIDES | STRAINED: VISION 
" PUBLISHED BY pg l F P TA 
NEWTON & CO., 3, Fleet St., London. |. ~ l 
The Great Barrier Reef of Australia oes 98 Slides, l 
Bacteriology (by Prof. Crookshank) we “ee AT iy 
*Mongst Mines and Miners (Dolcoath) ee Aa TRO a 
Geology—Extinct Monsters (Hutchinson) .. 522 200 5; s 
The Tower of London sa sng Si ae er at os 
Ascentzaf Monte Rosa beet, <p ose un ¢ i j 
n st Gothard, Railway .. a 0. 390 p, |. Many persons, suffer from headaches and 
Passt b Bees a sie E i 
Naional Gallery Vides CS "87 = what they mistake for neuralgia, whicheare 
, &e, the result- of strain vi 
Complete Guiatoeisataithe Slides published by Newton & Co. ed Sioni and'could ibe 
-and qf the, most recent at once -relieved “by the- use- of proper glasses- 
OPTICAL LANTERNS FOR SCIENTIFIC a 
DEMONSTRATION, PROJECTING MICROSCOPES, specially suited to the case; for fuller in: 
t © PROJECTING POLARISCOPES, &c. e | formation, see “Our Eyes” by Mr. dohi? . 
Prige 6d. Post Free, i Browning, Ophthalmic Optician; or “consult 
6. NEWTON . 8& CO., ‘the ‘Author personally, ‘at - i 


Scientific 3nstrument Makers to the Royal” Snstitution and abe 


8; SS ee EC, 63, STRAND, LONDON, W. C. 


OE ae = al A i - NEGRETTI &-ZAMBRA'S.. 
Das. = C CLINICAL THERMOMETERS, - 
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.4, 5, or 6 inch, with Patent ladestinstible and d agit 
n Index, 5s..6d, each, in Métal Case. 

4, 5, or 6 inch, with Patent Indestructible and Magottying | 

= kens Front- 7s--6d;-each;-in-Metal-Gases-—-—-- -~ 

, @ Half a-Dozen sent free by Réegistéred. Post, and.insured against loss of 

_ breakage, to any country within the Postal Union, on receipt.o Remittance, 


NEGRETTIL &-ZAMBRA are’the Inventors and Patentees of the In- 
destructible Index, upon which principle all Clinical Thermometers of the e 
present day are made. e’ ` 


NEGRETTI & ZAMBRĀ; 


Scientific Insirument Makers to H. IA the Queen and Roykt Family, Di. 
servatories Kew and Greenwich, British aed Foreign Goverlments, &¢. 


. 38:HOLBORN VIADUCT. 
Branches—45 CORNHILL, and 122 REGENT S STREET, m 


. Photographic Studio—-CRYSBAL PALACE. ` i 
Telephone No. 6583,' Telegraphic Address : i Negretti, Londons’ 
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Utustrated Price Lisig of Microscopes ‘Barometers, Thermometers. 
R. & J. BECK, 68 GORNHILL, LONDON, E. c. > Cls ÈC, seei ree ey Post to all parts of the World. m 
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VoLumE XLVIIL, will form a DOUBLE NUMBER, ® ` 


Price One Shilling. ` 
„OFFERE :—29 BEDFORD STREET,* STRAND: 
THE ELECTRICAL 





AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN POUSE, % and 4, PENYWERN ROAD 
"  EARL’S COURT, S.W., 
PrincipaL—G. W. og TUNZELMANN, B.Sc., M.1-E.E. 
Senior-Insrructor—C. CAPITO, M.I.E.E., M.1.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. p 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students,in Mathematics, Physics, Che- 
mitry. Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering#Cooper’s Hill and the Central Institution. 


CHEMICAL LABORATORY for' Practical 
Work in Experimental and Analytical Chemistry will be opened - 
ineJANUARY next. For further particulars, apply in writing to 
Mme. Sopuie Kroporxin, B.Se., c/o T CoBDEN-SANDERSON, 
Esq., 55 Fregnal, N.W. Classes m Practical Biology will be held in 
connection with the same. è 


TO AUTHORS.—Scientific and Literary Works 


— read by a Gentleman of experience. MSS. placed with Publishers, 
. Consultations free.— 
Apply to CHARLES HOPPE, r4, Southampton Street, Strand, W.C, 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
* NATURALIST, 
10 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 
TERN, used by late W, LANT CARPENTER, Esq, Prof. Forges. New 
Triple constructed for B. J. MALDEN, Esq., this season. New Oxyhydro. 
„gen Microscope. Grand Results. Docwra Triple, Prize Medal, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grartran 

NNESS, Madame ADELINA PATTI, &c. Patent Pamphengos Lantern 
:Sci€nce Lecture Sets. Novelties Cheapest and Best. Elaborately Ius- 
strateg Catalogue 300 pages, 15.3; Postage, së. Smaller do., 6d, Pamph- 
‘lets Fre@€A—HUGHES, Spgciauist, Brewster House, Mortimer Road, 
Kingsland, N. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, | 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-book®, i@ Boxes, with Trays. 
SO Specimens, 10s. @d°; 100 do., 219.; 200 do., 42m. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
e ~ af Fosstls@Post Free. 


ROCK SECTION Sfor the MECROSCOPEfrom rs. 6d. each, Post Free. 
CATALOGUES GRATIS. 
‘CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. r 


S D. RUSSELL 


"78 NEWGATE, STREET, LONDON, E.C. 
è s . 
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CONCHOLOGY 
E 

s e e 

New and interesting Species of Recent Shel's trom Borneo, Philippine: 
: Islands, China, &e., &e. . 

e COLLECTIONS AND SPECIMENS BOUGHT. ý 


COLLECTIONS FOR MUSEUMS FROM 45 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c.. 


All kinds of Glass-Topped Boxes, &¢., manufactured on the premises, 
and supplied promptly at moderate prices. 


Rectangular, from rs. 3d. per dozen. 
Circular, from rs. per dozen. 
Card Trays, 4s. gross; Glass Tubes, 4s. gross. 


Brice List on Application. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


GULLECTIONS oF MINERALS, ROCKS, 0R FOSSILS 


Specially prepared togueet Requirements of Students, Lecturers, &e. 


And I@lustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price Ios. 6d, to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. ‘lerms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred 
of localities, All one price, 1s. 6d. each, post free. List free on pplication. 


Apparatus, Cabinets, and Appliances for Museums 
~ and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGORY, 
MINERALOGIST AND GEOLOGIST, 





88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &e. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough, 

Beautiful Carved Queensland Opals,  Labradorite, Rock Crystal, 
Agate, &c., &c. ee ae À 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made:now on View, 

iatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
e LESSONS GIVEN 


SAMUEL HENSON,. 


97 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines. 


e NATURAL HISTORY AGENCY, | 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. , 
tand 


Recent additions to stock include a small selection of Gem-stones, Wy 
in the rough, Diorite and Biotéte-Gneiss from various Scotch localities, and a 
fine series of Sedimentary Kocks, Specimen Tubes, Glass-topped Bos, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entogologists’ requisites always gn hand. 
Lapidary’s work executed. 

Now Ready. THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESHARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s 6d, 


BESTI DRAPER’S INK (DICHROIC) 
BLACK i 





When this Ink is used writing 
‘becomes a pleasure, 


May be had from all Stationers. 


INK 
KN OWN In Jars, 6d. 18S., ae each, 


a i s ‘ 
Can beobtained in London, through Messrs. BarcLay & Sons, Farringdon 
Street; W. Enwarps, Old Change; F, Newspgery & Sons, Newgate 
Street ; and to be had of all Stationers.e. ° 


BEWLEY & DRAPER (Lirfited), Dublin, 


* 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instfuments 
of every description. 

Of the Highest Quality and Finish, at the most Moderate Prices, 
lllustratéd Price List Post Free. 

N, F. S. obtained the only MedMin the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Goro MEDAL in the International Inventions Exhibition 1885 for Mathe- 

matical Work. Silver Medal, Architects! Exhibition, 1886, 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Ba & “WIMSHURST 
ae MACHINES. 


With Glass Plates, allsizes, double and multiple, 
also with Ebonite Cylinders with and without 
Glass Cases, Batteries, galvanic and medica! 
Telephones, Galvanomete oper pocket, lecture-table 
an and laboratory. School Apparatus of avery de- 
Ale scription. 
LARGE CATALOGUE, Fifth Edition, Royal 8ye, 
144 pp. 700 Illustrations, Post free, 7d. 


eh KING MENDHAM & Co., 


» Western Electrical Works, Bristol. 


sae “mde: 12 FENCITURCH STREET, E.C. 
cw. $. ALLISON, AGENT.) ESTABLISHED 1876, 
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HOLLOWAY’S OINTMENT ., 


* CURBS _ ` 

Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, gc. a 
INVALUABLE FOR ALL SKIN DISEASES. e 


Holloway,s Ointment end Pills may be obtained of 
° all Medicine Vendors, ** 





LIVING SPECIMENS FOR 
THE MICROSCOPE. ° 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Philodina 


roseola, Brachionus rulsens, Stephanoceros Eichhornii, Lophopus crystal- 
linus and other Pond Life. 
tion, Price 1s., Post Free. 
and other types for the Student in Biology. 


Specimen Tube, with Drawing and Descrip- 
Amosba, Hydra, Vaucheria, living Crayfish, 


* 
T. E. BOLTON, 
FARLEY ROAD, MALVERN -LINKe 





LANTERN 


WIMSHURST 


3 73 





STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 
For projecting on Screen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: 


HARVEY 


By Appointment to the Royal Institution of Great Britain. 


s6 CHARING CROSS ROAD, LONDON, W.C. i 
f Hi 


in 
Harvey and Peak’s Form, pest make, 15 | in. Plates 


20 i 
Ditto, strongly*built for Laboratory purposes 
e with 24 in. Plates Re 


fi 10 
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33 7 ea jy? oun 5 10 Oo 
y 6100 
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8100 
SPECIALLY RECOMMENDED. e 


(ANDERTON’S inal, 
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_ INFLUENCE MACHINES. | 


School Form with ia in, Plates i | ae 





SCIENTIFIC WORTELIE!S.. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. . ° 


.THOMAS HENRY HUXLEY. 
; CHARLES DARWIN, 
JOHN TYNDALL. 
SIR GEORGE GABRIEL STOKES, 
SIR CHARLES LYELLie 
e SIR CHARLES WHEATSTONE, 


SIR GEORGE B. AIRY 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS, Š 

SIR RICIIARD OWEN. MR" 

JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. 
¢ WILLIAM SPOTTISWOODE; 


SIR WYVILLE THOMSON. ARTHUR CAYLEY. -* 
* ROBERT WILHEIeM BUNSEN. SIR C. W. SIEMENS. P 
BARON ADOLF ERIK NORDENSKJÖLD. JOHN COUCH ADAMS. ° 
LORD KELVIN. JAMES JOSEPH SYLVESTER. 
HERMANN L. F. HELMHOLTZ. DMITRI IVANOWITSH MENDELEEFF., 
SIR JOSEPH DALTON HOOKER, LOUIS PASTEUR, 
„WILLIAM HARVEY. : ; 
SIR ARCHIBALD GEIKIE. rg * 
N.B~-The Portrait of Sir Æ. Geikie is the Fir&t of a Néw Series. oe & 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; er, the Set of $ 


28 Portraits ® a Handsome Portfolio for £7 5s. , carriage paid. The Portfolio may be had separately, price 8s. 


Cheques ang Money Orders payable to MACMILLAN & CÒ., - s # 
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‘METHODS ÔF PRACTICAL HYGIENE, 
By Prof. K. B. LEHMANN Würzburg. Translated by W. CROÓICES, 
R-S. With numerous Illustratio 2 Vols, D@my 8vo. 31s. 6g. 
e Ba Crookes’ 9 EMstish version of y Lehnanun’s well-known work 
on the methodics of Hygiene is founded on the original German edition of 


“1890, aM has had the advantage of being revised, ‘corrected, and extended 


. THE MACLEAY MEMORIAL VOLUME 


by the author, in eccordance with the most recent observations, The 
author has also contributed a preface witten especially for this edition. 
It embraces the ee field of sanitation, e 


ON THE CHEMISTRY OF THE BLOOD, 


. AND OTHER SCIENTIFIC PAPERS. By the late L. C. WOO ig 
DRIDGE, M.D., D.Sc., Assistant Physician to and Co-Lecturer on 
Physiology at Guy's Hospital. Arranged by VICTOR HOnSLEY, B.S., 
F.R.C.S., F.R.S., and ERNEST STARLING, M.D., R.C.P. With 
an Igtroduction by Vicror Horsitey.. Demy 8vo@. 165 


eDaily News.— A selection from the lectures and scientific papers of the 
late assistant physician to Guy’s Hospital. Mr. Victor Horsley sums up 
the highly original theories of the author. Dr. Wooldridge’s Croonian 
lecture on the Coagulation of the Blood should have raised him in his own 
lifetime to the pnsition which is now accorded to him; itis here included 
for the first time amohg his published works.” e 


LECTURES ON THE COMPARATIVE 
j 


PATHOLOGY OF INFLAMMATION, delivered at the Pasteur 
Institute in e By ELIAS METCHNIKOFF, Chef de Service à 
Vinstitut Past ‘Translated from the French by F. A. STARLING 
and E. H. P ELING, M.Ð. With 65 Figures in the Text and 
3 Coloured Plates. 


Demy 8vo. 125. 


THE ELEMENTS OF HYPNOTISM. 


The Induction of Hvpnosis. its Phenomena, its Dangers and Value. 
By R. HARRY VINCENT. With Twenty Illustrations, showing 


ees piso Crown 8vo, 


5s. 


KEELY AND HIS DISCOVERIES: 


e Ano) Navigation: By Mrs. BLOOMFIELD MOORE. Demy ŝvo. 
16s. 


An account of the researches of Mr. Ke zely, of Philadelphia, into the new 
t power” with which he is dealing—the so-called Keely mystery, 


Second Edition. h 


MATABELE LAND and the VICTORIA 


FALLS ; # Natnealist’s Wanderings in the Interior of South Africa. 
From the Letcs and Journal€ of the late FRANK OATES, F.R.G.S. 
Edited by C. G. Qares, B.A. With Maps, Portrait, and lilustrations. 
Demy, Svo. 21s. 


= Displays much shrewd wisdom on matters social and political.”"—7 ines. 

** As a bouk of travel it remains a standard work.”—S¢. James s Gazette. 

‘*Seeral species undetermined in the first edition have now been identi- 
fied and described, new plates have been added, and the results as now given 
to the public, form a very material and valuable contribution to our know- 
ledge of the natural histury of Southern Africa, with the development cf 
which the name o®Frank Oates will be for ever connected,” — Nature. 


PATERNOSTER HOUSE, CHARING CROSS RD., W.C. 


g $ 


The Hon. Sir WILLIAM MACLEAY, Kt, F.L.S., M.L.C. 


e Royal gto, 51 and 308 pages, with Portrait and Forty-two Plates. 
Ready (in Sydney} on September 22, 
Price THREE GUINEAS, = 
Contents :— 

ai oF W. B. Spencer, The Blood Vessels of Ceratodus (Plates i.-v.).—Prof, 
E. W Hurron, The Pliocene Mollusca of New Zealand (PL. vi,-ix.).—Prof, 
W, A. H&swe.L. A Monograph of the Tesnocephalee (PI. x -xv.) —Prof. 
W. A. HASWELL, On an apparently New Type of the ssa tas “a Siac 
{Zrematoda?) (Pl. xvi.)—Prof. T. J. PARKER and Miss J. G. Ritu, 
Myology of Palinurus Edwards7i, Hutton (Pl. xvii-xxi).—Prof. J. T. 
Wicsor and Dr.C.J. Marin, Observations upon the Anatomy of the Muzzle 
of the Ornithorhynchus (PL xxii.-xxiii.).—Prof. Witson and Dr. Martin, 
Oa the peculiar Kod-like Tactile Org@asin the Integument and Mucous Mem- 
brane ofthe Muzzle of Ornithorhynchus (Pl. xxiv.-xxvi.}.—_C. HEDLEY, On 
Parinctochiea Fischeri, Sm. {PL ca A ere R. Tate, On the Geo- 
graphic Kelations of the Floras of Norfolk atid Lord Howe Islands.—Baron 

N MUELLER, Noteson an ras antao Acacia fro N.S. W.. (PL. xxviii. }— 
Peron von MUELLER and J. H. MAIDEN, Description of a new Hakea from 
N.S.W. (Pl. xgix.i.—R. Erserivgr, Jun., Description of some of the 
Weapons antl Implements of the Alligator Tribe, Port Essington, N.A. 
(PI. xxx.-xxxv.)—N. A. ong Nematodes, mostly Australian and Fijian 
(Pl. xxxvi.-xlii.). 


Published by*the. Pionesn Society of NeweSouth Wales, and 
sold “by DULAU ra CQ. 37 Soho: Square, London ; and R. 


F KIEDLÄNDER & SOHN, Berlin. 
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WEW BOOKS. 


RE- ISSUE OF STANFORD S RAIE YR OF GEOGRAPHY 
AND TRAVEL 


Revised, and in great part Re 


AUSTRALASIA, 
Vol. L—AUSTRALBA AND NEW ZEALAND,® 
By ALFRED RUSSEL WALLACK, LL.D., D.CL,, 
F. 


With numerous Maps and THlustrations, Large Crown 8vo, Cloth, Price x G 
Vol. IL of'' Australasia,” embracing ‘: Malaysia and the Pacific Archi- 
pelagoes,” by Dr. F. H, H. Guillemard, is in preparation. 


Demy 8vo, Cloth, 7s, 6a. ` 


DIAMONDS AND GOLD IN 


SOUTH AFRICA, i 
By THEODORE REUNERT, M.Inst.M.E., &c. 


With Maps and fllustratiuns: 
“No one who has the smallest interest in the position, history, and pro- 


. Spects of the two great industries wit which he deals, can fail to find much 


that i is d surpassing interest in the book.” -Financial News, 
å Large Crown 8vo, Cloth, xos. 6d. 


TROPICAL AMERICA, , 
By ISAAC N. FORD, Foreign Editor of the New York 


Tribune. 
With numerous Iustrati®rs and @ Map. 

‘ His experiences are given in cr.sp, vigorous language; his capacity for 
grasping the true and rejecting the false calls for high c@mmendation ; his 
impartiality is unquestionable; and his views of British pokey demand 
special consideration, A brightly written volume. "=A theneum. 


pma Post 8vo, Cloth, 4s. 6d. 


' BISKRA, 


And the Oases and Desert of the Zibans, with Informa- 
tion for Travellers. 


By ALFRED E. PEASE, F.R.G.S. + 


Three Maps, and numerous Illustrations from hé author’s Photographs. 
“To those in search of a winter health-resort, we commend Mr, Pease’ 5 
modest and attractive little book The Times. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 


ON SALE BY 


MACMILLAN & BOWES, 


CAMBRIDGE. 


MATHEMATICAL QUESTIONS with their Solutiqns 
fromthe Educationel Times. ..dited by W. J. C. MILLER, Vols: r 
to 58.(1893), with the New-and Revised “Edition of Vol. 1. 59 Vols. in 
23, uniformly Bound in Half calf. 413 ros, 

BRIOT ET BOUQUET.—Théorie des Fonctions Etip- 
tiques, znd Edn, to, Cloth, 1875. 25s. 


eJELLETT, J. H.—Elementary Treatise on the Calculus ot 


Variations. 8vo, Cloth. Very scarce. 1859. 50s. 


KASTNER, A, G.—Geschichte der Mathematik seit den 
i Wiederherstellung der Wissenschaften bis an das Ende des achtzehnten 
Jahrhunderts. 4 Vols. Svo, Calf, Gilt. 1796-1800. 145. ` 
“A classical work, which forms an indispensable supplement to that hs 
Montucla.’”? Libri. Dr. Whewell’s copy, with his book-plate. 


LEGENDRE, A. M.—Traité des Fonctions Elliptiques x 
des Intégrales Bulériennes. 3 °a@s. 4to, Halfcalf. 1825-32. £6 6s, 
A good copy of this very scarce work, complete with all the supplements. 


LEGENDRE.—Elements of Geometry and Trigonometry, 


with Notes. ‘Translated [with an Introductory Chapter on Proportion, 
by THomas Carty.e] Edited by D. Brewsrer. 8vo, Boards. 
1824. 8s. e 








Naw Ready, Profusely Illustrated, Price 7s, 6d. ; 


UNIVERSITY MANUAL OF 


PHYSICS. 


By WM. PEDDIE, D.Se, F.RS.E. 
c This work, supplying a need very corer felt, wu be 
most warmly: welcomed.’ '— Nature, 
London: Bailliére, Tindall & Cox,ding William Street, Simna 
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-The Story of the Sun.. e a a : 


m . 
By Sir ROBERT STAWELL BALL, LL.D., F.R.S., F3R.A.S., LbWndean Pro 
fessor of Astronomy in the University of Cambridge; Author of “The Story of the 


e — Heavens,” “ St&r-I’and,” &c. With Eight Coloured Plates and other® Illustrations. 
Cloth, 21s. -+ i 


_ In this volume an account is given of the present state of our knowledge with respect to the principal solar pfenomena. Tt is 
2 intended specially for the general reader, and the text is amply illustrated by engravings and plates. A feature of the book is the 
discussion of such important questions as the movement of the s@lar system through space ; but perhaps its chief novelty will be 
found ie thé appfication of molecular physics to the explanation of the sustenance of the solar heat. Recent discoveries and 
improved processes have largely added to our knowledge of the prominences, and the methods employed demand and receive 
ample treatment. Matters of a merely technical nature have been, as far as possi@le, omitted, the object aimed at being to pro- 
duce as vivid a pictur® as possible of the nature of the great luminary. T 


The Story of Our , Planet. , | 


By T. G. BONNEY, D.Sc., LL.D., F.R.S., F.S.A., F.G.S8., Professor of Geology 
in University College, London} Fellow of St. John’s College, Cambridge, and Honorary 


e Canon of Manche&ter. With Six Coloured Plates and Maps and about 100, Illustrations. 
Cloth, Sls. 6d. ° KN 


The author has ajmed ate rendering the main principles and results of geological reasoning intelligible to non-scientific readers 
of ordinary education, technical terms being, if possible, avoided, and, if not, explained. After describing genqally the 
regions of th@ land, the air, and the water, he passes on to the processes of earth-sculpture and rock-building, and from these to 
the agents of change which operate from within the globe, such as volcanoes, earthquakes, and other movements of the crust. 
An account follows of the probable condition of the earth in the earliest ages, after which the building of the British Isles is 
described as an example of geological history, and briefer sketches are given of the development of Europe*and the other 
continents.” The history of life on the earth is then traced, and the work concludes with discussions of some theoretical questiqns, 
such as the age and duration of the globe, the permanence of oceans and continents, the cause of the glacial epoche &c. 








A copy of Cassell and Company's List of Volumes suitable for Christmas and New Year’s Gifts will be sont post free’ on 
application. fe Fa 


LONDON : CASSELL & COMPANY, LIMITED, LupGATE HILL.° E 


t 


© Alembic Club Reprints of Historical Works relating to Chemistry. . s 
FOUNDATIONŞ OF THE MOLECULAR f HROA l AND C0 
THEORY. Comprising Papers and Extracts by Jonn DALTON, ° : 


Joseru Lours, Gay-Lussac, and AMEDIO AVOGADRO, 1808-11. Just | Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
Published, Crown 8vo, Cloth, rs. 8. Post free. ing the Voice, For these symptoms use e 


Alembic Club Reprints, Nos 1 to 3, uniform with above, at same Pri. EPP RY S GLYCERINE® J UJ J BES , i 
WILLIAM F. CLAY) Publisher, 18 Tevtot Place, Edinburgh. In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confectio® becomes activel 


e i healing. 
Instrument Company , Gambridge. oe Sold only in Boxes, 7}¢., and Tins, 1s. 14¢, Labelled. 


Areir communications *‘ Instrument Company, | JAMES EPPS & Co., Ltd., Homæopathic Chemisty, LoNDox, 


Price List of Scientific Instruments, sent post free. ae des l . 
Illustrated Descriptive List sent on receipt ob1s. 6d, | NOTICE. —Aduertisements and business letters for 








e go i 
Cc i ienti NATURE should be addressed to the Publishers ; 
ore ao BE ene paid repo FOR paR Editorial communications to the Editor. . The, 
Pears elec mA taste cre ba seh a cee ee telegraphic address of NATURE. 16° y HUSIS, an 
a Now Keady, Cloth, 8vo, 250 pp., Price 125. net, Postage 6c. LONDON.” i o 
AN INTRODUCTION TO THE STUDY OF THE ŞUBSCRIPTIONS TO “NATURE.” 
DIATOMACEAZ. ee 
* By F. W. MILLS, F.R.M.S., with a re ak estes Sey eT 
BIBLIOGRAPHY by JULIAN DEBY, F.R:M.S. Gu 7: Dee a area O RO 
~ Contents. —Preliminary Remarks—The Structure of Diatoms—Movement f ; 
of Diatoms—Classification of the Diatomaceæ, with a Conspectus of the To ALL PLACES ABROAD :-— . 
Families and Genera—-Modes of Reproduction-Collecting Diatoms— | @. Yearly. cae vg ia a de ieee, a an Te ee oe EO 6 
Mounting Diatome—Microscopical Examination How to Photograph Half-yearly : ead 4°% Sane a2 AS 
Diatoms.g~BiBLIOGRAPHY. 4 l : 7 o 8'0 e 
London: ILIFFE & SON, 3 St. Bride Street, E.G Quarterly Dee ane tenet Mourn eae at ° 
PHENIX FIRE OFFICE CHARGES FOR’ ADVERTISEMENTS. 
3 Three Linesin Column ....... 0'2 6 ~ : 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. PerLineafter o.. e ooon wog’ ° 
e ESTABLISHED 1782. One Eighth Page, or Quartes Column . 0 18 6 z 
MODERATE RATES. ABSOLUTE SECURITY. Quarter Page, or Halfa Colemn . . . I 15° 0 
ELECTRIC LIGHTING RWLES SUPPLIED. Halfa Pagg, or a Column E .-. g5 O = 
OROMET POA SET ISEM N TE Whole Page . 2 6 1 ssas estee oó 60° 
NT OF J l AN & CO, 
Joint Secrerartes—W.&. MACDONALD and:F. B. MACDONALD. Money Orders payable to MACMIEE? To a 
LOSSES PAID OVER £19,000,000. OFFICE : 29 REDFORD ‘STREE?, STRAND, W.C, 
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" MESSHS MANILAN & 00 s TEXT- BOOKS. FOR ADVANCED STUDENTS. 


POPULAR ASTRQNOMY.. By Simon Newcomb, LL.D., Pro- 


¢ fessor U.S. Naval Observatory. Wit 112 Engravings and Five Maps of the Stars. Mecium 8vo, 18s, 


‘A ‘TEXT-BOOK OF THE PRINCIPLES OF PHYSICS, By 


ALFRER DANIELL, M.A. Second Edition. Medium 8vo, 2Is. 


THE THEORY OF ESEE By Thomas Preston, M.A. With 


Illustratns. Svo, I§s, net, 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Meditm 8v, “age 


OULLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. ‘Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC: CHE- 
MISTRY.» By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC @GHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. ars, 
Vol If. Two Parts. 185s. each. 
Vol. IIL.-—-ORGANIC CHEMISTRY. THE CHEMISTRY OF TLE HEROS ASN and their Derivatives. 
Parts L, Al, IV., and VI., 21s. each. Parts IIl. and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry i in the Johns Hopkins University. Medium 8voọ, 16s, 


THE ELEMENTS OF THERMAL CHEMISTRY. °. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON. With a Plate. 8vo, 12s, 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER PH Di Translated by Geossz McGowan, Pb.D 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


e OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
* GAMGEE, M.D., F.R.S. With Illustrations, Vol. I, Medium 8vo, 18s. [Vol. TI. shortly, 


THXT-BOOK.OF GEOLOGY. By Sir Archibald Galis, F.R.S. 


* Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


«(General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c,, &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant im the Signal Service, Member of the ‘National Academy of 
Sciences, and of other Home and F oreign Scientific Societies. Second Edition. 8vo,, 17s. net. æ 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A THXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNST HAEOKEL. Translated by H. M. BERNARD, M.A. Cantab , 
and M. BERNARD. Part I. 8vo, 17s. net. 


2. ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof, R, WIEDERSHEIM. Adapted by W. NEWTON PARKER, 8vo, 125. 6d. 


A TEHXT-BOOK OF PHYSIOLOGY. By M. Foster, MAD, 


Pam, ER.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cainbridae, With 
Illustrations, Sixth Edition, Part I. comprising Book I.—Blood—The Tissues of Movemen:—The Vascular Mechanism. 
e §vo, cloth. ros. 6d. 


THXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D, Illustrated. 8vo. 


Part IL—GENERAL PATHOLOGICAL ANATOMY® Second Edition, 12s, 6d. 
sa Deora PATHOLOGICAL ANATOMY. Sections a Second Edition, 12s. 6d. Sections IX,— 
I 125 


A TEXT- BOOK OF PATHOLOGY, Been and Practical. 


D. J. HAMILTON, M.B., F.RC S.E., ERSE., Professor of Pathological Anatomy, Aberdeen. Copiously 
Iisto. Vol. I. Med. 8vo, 25s. [Vot. LL. shortly, 


A TREATISE ON COMPARATIVE EMBRYOLOGY” By F. 


M. BALFOUR, M.A., F.R.S. Intwo Vols. Second Edition, -Medium 8vo. Vel. I. 18s. Vol. IL. 21s, 
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LETTERS OF ASA. GRAY. Edited by ae Lorine Gray. 2 vols. Extra 
Crown 8vo, 15s, net. ‘ *, 


| THE, CREDENTIALS OF SCIENCE? THE. WARRANT OF FAITH. By 
J. P. COOKE, LL.D. 8vo. 8s. 6d, net. 


THE MECHANICS OF HOISTING MACHINERY, including Fem 


Excavators, and Pile Drivers. A Text-book for Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS 
WEISBACH and Prof. GUSTAW HERMANN. With 177 Illustrations, Authorised translatione from the second 
German edition. By KARL P. DAHLSTROM, M.W., Instructor of Mechanical Empineering at the Lehigh University. 8vo, 


12s. 6d. net. è 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR BEGINNERS. 


By*WILLIAM RAMSAY, Ph.D., F.R.S., Professor of Chemistry in University College London. “Second Edition. 
1 Palt 8vo, Zig St. e 


THE METHODS OF ETHICS. By Henry SIDGWICK, Knightsbridge Professor 


+ Of Moral Philosophy in the University of Cambridge. Fifth Edi .°. , 


A SHORT HISTORY OF THE ENGLISH PEOPLE.” By J. Rt GREEN, 


' iA. Illustrated Edition. Edited by Mrs. J. R. GREEN and Miss: KATE Norcare, Volume IL, Super Royal 8vo. 


* 125. net. (S 
T e s 


THE GROWTH AND INFLUENCE OF CLASSICAL GREEK POETRY. 


feires delivered gn 1892 on the Percy Turnbull Memorial Foundation in the Johns Hopkins University. By R. C. JEBB, 
Litt. D., M.P, Crown 8vo. 7s. net. 
æ 


THE BEAUTIES OF NATURE. By the Right Hon. Sir Joun ;Luneoce, Batt. i 


M.P., F.R.S., &c. New Edition. Without llustrations, Globe 8vo, paper, Is. ; cloth, rs. 6g. ° 


LETTERS TO MARCO. Being Letters Written ‘to H. S. ines RA. By 


GEORGE D. LESLIE, R.A. With psteation? by the Author. Extra Crown 8vo. 75. Od. 
TIMES. —‘‘ Full of the charm belonging to a saani ruraf enthusiasm,” l 


~OUR VILLAGE. By Mary Russert Mitrorp. With a Preface by Annt «> 


E TNTA RITCHIE, and 100 Illustrations by HuGH THOMSON. Crown 8vo, gilt, or edges uncut. 6s. 


@ 
** Also an Edition de Luxe, limited, Super Royal 8vo, Hand-made paper, uniform with “ Cranford,” 30s. net. a 7 
LANSA. 
b 
GOLF: a Royal and Ancient Game. By ROBERT CLARK, F. R. S.E., F.S.A, Scot. 


Second E@ition, with many Illustrations, Small to. 8s. bil. net. . 
® 


s æ 
SCOTSMAN :—*' Mr, Clark has done well to isaie a new edition of the book. He may be certain that in its new form it will © e 
have a hearty welcome. . . . This volume—-the result of so much labour — research —wil? re remain an enduring testimony to_ his 


knowledge of the history and literature of the ‘‘ Royal and Ancient Seme: i 


e $ z z 
ATHE NgEUM.—*“ Well printed, well illustrated, this volume is the standard work on the nistoryeot the game.” * i 
WESTMINSTER GAZETTE, —“ Throws much light on the history abd literature of the game. . °, Mr, Clark has done 
his editing right well, and the book is embellished with admirable illustrations. j °” œ : 
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® Mahogany outside Body... 


“ > Busun Iron "Body, Brass Sliding Tubes - ... 








NEW MICROSCOPIC OBJECTS. 


. s. d. 
Winter Bud of Plane Tree—double stained; very effective RF ea 0 
Palate of Patudina'vivipara--very pretty” `. € E E E F 


Very fine new Longwpudinal!l Sections of Teeth of Dolphin, Cat, Saw- 
+ fish; Lion, Shark, Pig, Crocodile, Pikefish, Sheep, Hare—each 1 6 
Group of about 150 Diatoms from Corsica—new and very choice .. 6 6 
Type Sligp of 49 different Diatomacez from Santa Monica ... we 66 
Very perfect Section through entire Eye of Dragon Ely (Libelaia ` 
~ vuigaris) se set w we te 2 Q 

Do. ao. Garden Spider ser aie wœ 2 O 
Olivine Magma Sasalt from Norham, N.B., for Polericone:: ae 
Sg of 24 specially selected Specimens for use with the Micro-polari- 

scope (~ee p.23 of new edition “ Object Catalogue ’’) e .27 6 

Set of 24 Botanical Shdes (Elementary canes for Studerts (see 


p. 29 of new edition ‘‘ Object Catalogue ”) .. 240 
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JUST ISSUED. eNEW EDITION OF WATSON & SONS’ 


CATALOGUE of MICROSCOPES & APPARATUS. 


It contains full particulars of - 


The VAN HEURCK MICROSCOPE (the instrument par Scsleaiie for 
photo:micrography and all res8arch of the most delicate nature. 

The EDINBURGH STUDENT'S ‘MICROSCOPE, mounted on both 
tripod and horseshoe forms, of feet, and the newly-introdueed RACK- 
WORK DRAW-TUBE for same. 

NEW LABORATORY DISSECTING M?PCROSGIOPE.: 

NEW ' APLANATIC MAGNIFIERS (in three powers), giving large 
and flat field, and good working distance 

ACHROMATIC CONDENSERS, ABBE MODEL. GaMEHA LUCIDA, 

- NOSEPIEGES, COMPRESSOR, &c. Madein ALUMINIUM. 


Also, NEW EDITION of WATSON & SONS’ 


- CATALOGUE OF MICROSCOPIC OBJECTS, 


Containing many new Specimens, and- new Sets of Slides illustrative o 
- every department of research. 


Either of the above Catalogues sent post free on application. 


WATSON & SONS have the honour to announce: ‘that. ae A received 3 AWARDS at the World’s Fair, Chicago, being the highest obt ained 
by apy Optician, and making in all 86 GOLD and other MEDALS awarded to them at the principal International Exhibitions of the World. 


W. WATSON & SONS, s sien zo 


OPTICIAINS TO HER MAFZESTY’S GOVERNMENT. 
lborn, London, W.C. ; 


and 78 Swanston Street, Melbourne, meee 


ð DA „FOR OUR CATALOGUE. IT IS SENT POST FREE. 


: “ OPTIMUS ” MAGIC ÞANTERNS: ° 


"Each Lantern is efficient for Exhibi- 
tions. The Len® gives crisp’ definition, 
being a superior Achromatic Phatographic 
Combination, with"Rack and Pinion Com- - 
pound Con@enser of jin. diameter. Each’ ” 
has 3-wick Refulgent Lamp, and is com- . =o 
plete in Box, ; asan Perforat 


Student’s Lantern (to take Demonstrorhig. = va Brass 
Sliding Tube ... i ; is 
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‘a Panelled DoorBrass Stages&SlidingT ubes 
Lantern PHOTOGRAPHS, Plain 12/,, Colour ed 19/6 doz. 


` ~PERKEN, SON. & RAYMENT, 


-íí OPTIMUS”? 
PHOTOGRAPHIC 
| OUTFITS: 


- Rayment’ s Wide Angle, tone Focus, Rack Camera, Three Double Dark 
Slides, “Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 


Giving Pictures of the following sizes in inches. i . 
44 x 3% 6} x 43 -84 x 6$ 10 X 8 12 X Iro|r5 X x12 | 


gio | s12 |, £15 | £20 | £28 | £30 


99 HATTON CARDEN & LQ NDON. ` 


141 OXFORD STREET, 
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' 60 Prize. Medals Awarded to the- Firm. 
- ` BE. CAREFUL T0 ASK FOR: FRY’S PURE CONCENTRATED COCOA. 
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*. ON SALE BY 


MACMILLAN &-BOWES, 


CAMERIDGES 


a EA 8 Vols. in 12 - Parts. 
. 5 Ios 
Notes et Mémoires; Cours de physique} Conférences "de physique ; 
Lecons d’Optique physique; Théorie méchanique de la chaleur. 
ULE J. PRESCOTT. —Scientific® Papers. 2 Vols, 
1884-7. 2 = 


4s, , j 
RAYLEIGH, LORD,—@he @heory of Sound, Vols, 1 and 


2 {ail yet published). 1877-8. 30s. l 
RIEMANN,B,—Mathematische Werke, 1876. 12s. 
PONTECOULANT, G. de.—Théorie analytique du Syr- 

tème du Monde. 4 Vols. Calf. 1829-46. 36s. 


‘A Complete Copy, with all the Supplements. 
ARCHEMEDIS OPERA.—Folio,® Bds, 1792. 


12s, 
BOOLE, G.—Treatise on Differential. Equations., 3rd Edi- 


et (Edited by J. TODHUNTER.] and Supplementary Volume, 1865. 2 
ols. 36s, 
C 


V , 

BRIOT, C.—-Théorie des Fonctions Abéliennes, 4to. 1879. 
ko } 

PEACOCK, G.—Treatise of Algebra.g 2 Vols. 8vo. 1842-5. 


T2S. . 
WHITWORTH, W. A.—Trilinear Coordinates ind other 
Methods of Modern Analytical Geometry of Two Dimensions, 1866. gs. 
WOODHOUSE, R.—Treatise on Isoperimetrical Problems, 


@ 2nd the Calculus of Variations. Pery scarce. 1810. 185, 


Lixtragied from Catalogue No. 247, just issued, and which will 


Oxon., 


, 


ge sent Gost free on application, 


By LIONEL S. BEALE, M.B., FER.S. 
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NATURAL, SCIENCE. . 


A Monthly Review of Scientific Progress. 


. (J 
CONÇENTS, DECEMBER, 1893. 


"NOTES AND GOMMENTS. a. ie 


IL.—HIGH LEVEL SH@LLY-SANDS A@¥DeGRAVELS. 
T. Mettarp Reang, C.E., F.G.S. s 
IL—SOME FACTS OF TELEGONY. e bd 

Frank Finn, F.Z.S, e 


ITI.—FURTHER NYES UPON ARACHNID AND INSECT 
DEWELOPMENT. ` ' 

Greorce H. CARPENTER, B.Sc. te ; 
IV.—NOTE ON THE' EVOLUTION OF THE SCALES OF 
. FISHES. . ; . 

A. SmitH Woopwarp, F.L. S. 


V.—THE SEDGWICK MUSEUM, CAMBRIDGE, 
Henry Woops, B.A., F.G.S, 


VL—-RECBNT RESEARCHES IN 
SICILIAN CAVERNS. 


Reviews oF New Books. 

OBITUARY. 

News or UNIVERSITIES, MUSEUMS, AND SCCIETIES. 
CoORRESPOSIDENCE, 


THE MAL'SESE AND 
e 


eee irti. 


_ LONDON AND New York: MACMILLAN & CO. 


PRICE ONE SHILLING NETT. 
Editorial Offices: 5 John Streeg, Bedford Pow, London, W.C. 


NOTICE,—Aduertisements and business letters for 
NATURE should be addressed to the Publishers , 





SLIGHT AILMENTS: Nature. and Treatment. . 3rd Ed. 5s. Editorial communications to the Editor. The 
OUR MORALITY AND THE MORAL QUESTION. telegraphic address’ of NATURE fs “ PHUSIS, 
THE LIVER, P 86 Illust loured LONDON” : | 

i - Pp. 230. ustrations, many coloured. 5s. i, STI ’ 

HOW TO.WORK WITH THE MICROSCOPE. A SUBSCRIPTIONS TO “NATURE,” 

Plates. ars. (Harrison,) ae ° & & d 
PROTOPLASM. 4th Edition. (Harrison.) Yearly e a ace a a GA Re AS 1 8 o 
THE.MICROSCOPE IN MEDICINE. 86 Plates, 215. Half-yearly. . 0 6 0 eee eee O14 6 
BIOPLASM : or, Living Matter. 6s, 6d. Quarterly .. 1... 6 6 es a o 7 6 
ON LIFE AND ON VITAL ACTION. ss. To ALL PLACES ABROAD:— ` œ id 
THE MYSTERY OF LIFE. 35. 6d, WOM OOTY a a ay ere a ee 110 6 bad 
THE “MACHINERY” OF LIFE. zs. Half-yearly, a, a. ee ee eee ONS É 

London:’ J, & A. CHURCHILL, Quarterly oases e ea ee H are O 8,0 
THE IRISH NATURALIST. CHARGES FOR ADVERTISEMENTS. 
i : Three Lines in Column ....... o2 6,4 
A Monthly Magazine of Irish Zoology, Botany, and Per Lineafter ......0.0-.0 04 E 
Geology. Price 6d. - One Eighth Page, or Quartef Column’. 0 18 6 
Edited by GEO. H. CARPENTER, B.Sc, and R. LLOYD Quarter Page, or Halfa Column ... 115 o 
: 1 DA ; : Halfa Page, or a Column ....%. 3 5 O 
any Address or a5 o w K ae 2 (1893) will be sent in Monthly Parts to Whole P A Eea e a sae, a 660b 
, in: EA ON, Lrp., go L i ; . 
5 pE which Address Sibactinticns ne : Sidi: deat dada P ean © ve 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. OFFICE : 29 BEDFORD STREET, STRAND,. W.C. 
SCIENTIFIC WORTHIES. 

The following is a list of the Steel Portraits that have appeared in the above Series:— . 

: MICHAEL FARADAY. i ' SIR GEORGE P? AIRY f ..._ om 
© THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. ° 

CHARLES DARWIN. - + JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. ğ 
i SIR GEORGE GABRIEL STOKES. JAMES CLERK MAXWELL. r 
SIR CHARLES*®* LYELL, JAMES PRESCOTT JOULE. ° 
SIR CHARLES WHEATSTONE, WILLIAM SPOTTISWOODE, ° 
SIR WYVILLE THOMSON. ne ARTHUR CAYLEY. 
ROBERT WILHELM BUNSEN. l SIR C. W. SIEMENS, 
BARON ADOLF ERIK NORDENSKJÖLD. e JOHN COUCH ADAMS. 7 
. LORD KELVIN. JAMES JOSEPH, SYLVESTER. : 
HERMANN L. F. HELMHOLTZ DMITRIIVANOWITSH MENDELEEFF. 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR- 
WILLIAM HARVEY. `. à ° os : 
A So Ne a pee ae bg = 
SIR ARCHIBALD GEIKIE. e é e + 
e N.B.—The Portrait of Sir A. Geikie is the First of a New Serids. a 

Proof impressions of these, printed on India paper, may be had from the Publishers, - price 5s, each; or the Set of 
28 Portraits in a Handsome Portfolio for £7 5s., carriage paid. The Portfolu may be had separately, prick 6s, ğ 
S ° Cheques and Money Orders payable to MACMILLAN & CO., e 

+ e 
OFFICE OF “NATURE,” 29 BEDFORD S'RREET, STRAND? eo 
® ' s @ ` m ° ta < 
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e ; e ° . 
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MESSRS. MACM I LLAN. & CO. S 
Pae - N E W BOOKS. 
b a ee r 
POEMS.® By Aurren Lorp Tennyson, D.C.L., Poet THE Ot O WORKS pF THOMAS HENRY = 
Laureate. A *Reprint of the 1857 ag with’ the HUXLEY, F.R.S. Ia Monthly Volumes from October I. 
Original Illustrations by T. E. CRESWICK, J. Ee MILLAIS, Globe 8vo, 5s. each Volume. [The Eversley Series, 
W. HoLMang@IunT, W. MULREADY, J. "HORSLEY, Vol. III. SCIENCE AND EDUCATION. 
D. G. Rossetti, C. STANFIELD, D. MÅCLISE, aia 
by W. J DATON, To TAM: J. lath ais, | MONOGRAPH OF* THE BRITISH CLCAQAE OR 
GREEN, and DALZIEL BROTHERS. 4to, Cloth, 21s. TEITIGIDAE. By GEORGE BOWDLER BOCK. 
*,.* A Limited Edition on Hand-made Paper, with Illustra- TON, F.R.S., F.L.S., F.C.S., F.E.S., &c., Cor. Memb. 
tions printed on Japanese Paper and mounted in®text. Super Acad. Nat, Hist. of Philadelphia, Memb. de la Soc. Ent. 
roya? 8vo. 425. net, de France, Author of a ‘‘ Monograph on British Aphides.” 
2 vols. 8vo. Reduced from 675. to 42s. net. 
e OUR VILLAGE, By Mary Russet. MITFORD, with a 
Preface by ANNE THACKERAY RITCHIE, and 100 Illustra- + l 
tions by Huen THomson. Crown 8%, gilt, or edges | THE BEAUTIES OF NATURE. By the Right Hon. 
uncut. 6s. : Sir 1O Wia LUBBOCK, Bart., Be. es New Edi- 
tion. Without Illustrations. lobe 8vo, paper, IS. ; 
* * Also an Edition de Luxe, limited, super-royal 8vo, Hand- cloth, ‘ts. 6d. (With Tilusttations Beau Bro, 65, : ` i 
made Paper, uniform with ‘Cranford.’ 30s. net. [AI] sold]. 
TIMES.—‘* This charm Me, Hugh Thomson has already 
seized and expressed in illustrations almost rivalling Caldecoit’s ADVENTURES IN MASHO ALAND. By Two 
in their quaint rendering of the humours of English rural life.” Hospital Nurses, ROSE BLENNERHASSETT and 
GLOBE, —" A very delightful reproduction of Miss Mitford’s LUCY SLEEMAN, Extra Crown 8vo. 8s. €d, net. 
‘Our Village,’ prefaced by Mrs. Thackeray Ritchie, and illus- SPECTATOR.—* Their book is emphatically a book to be 
trated by Mr. Hugh Thomson in his very best style.” read ; not only for its own sake, for the entertainment which it 
DAIL¥ CHRONICL E. —*‘ To turn over each page is a affords, and for its pleasant and unpretending merit, but also 
pleadħre indeed.” because it is one that makes one think more highly of human 
, aad as a whole, a speak well of themselves was evidently 
With the very last thing in the authors’ minds, who, indeed, studiously 
gba et POEMS cee ro a by avoid any reference to their feelings ; nevertheless, it is a Mok 
CHĄRLES E. Brock. Crown Svo, Gilt, or edges uncut. 6s. that should make v engioimen proud of their fellow-country- 
s *, Also an Édition de Luxe, super-royal 8vo, Hand-made women.’ 
Paper. 305, nef, i ; 
LETTERS OF TRAVEL, By the Right Rev. PHILLIPS _ 
RIE. VAN WINKLE AND THE LEGEND OF BROOKS, late Bishop of Massachusetts. 8s. 6d. net. 
ye K HOLLOW? By WASHINGTON IRVING. 
l ith 53 Illustrations and a Preface by GEORGE H. BOUGH- 
ron? A.R.A. Crown 8vo, Gilt, or edges uncut. 6s, LETTERS OF ASA GRAY. Edited by JANE LORING 
° A AY. 2 Vols. Extra Crown 8vo, a! Ss. net. 
** Also an Edition de Luxe, super royal 8vo, Hand-made r 
: Cuts print : . net. 
Paper, Cuts printed on Japanese Paper. 30s. net A SHORT STORY OF THE ENGLISH PEOPLE, e 
yj. R. oM. A. ustrate ition. ite 
SHAKESPEARES ENGLAND, By WILLIAM Winter. Mrs. J. R. GREEN and Miss Katz Norcate, Vol. TIL, 
New Egition, Revised, with 80 Illustrations, Crown 8vo. Super Royal 8vo. 12s, net. 
- 65, 
JERUS ALEM, THE HOLY CITY : its History and Hope. FLORENTIN E LIFE .DURING THE RENAIS. 
ANT. With Wood Engravings from NCE. Being one of the John Hopkins University 
ü Denna Pe . Rie a AïDÉ, and Photographs by F. Stndies in Historical and Political Science; By WALTER 
p” `M. Goon. New Edition. rows Svo. tos bd B. SCAIFE, Ph. D. (Vienna), Author of ‘* America: Its 
h’ Geographical History.” 8vo. 6s. net, © 
GOLF: a Royal and Ancient Game. By ROBERT CLARK, ° ‘ 
è F.R.S.E., FAS.Scot. Second Edition, with many | THE GROWTH AND INFLUENCE OF CLASSICAL 
TMustrations, Small 4to. 85. 6d, net. -GREEK POETRY. Lectures delivered in 1892 on éhe 
ATHEYAUM.—** Well printed, well illustrated, this Perey Turnbull Memorial Foundation in the Johns Hopkins 
volume is the standard work on the history of the game.” University. By R. C. JEBB, Litt.D., M.P. Crown 8vo. 
GOLF.—* Such a book as this, the product of a labour of 7s. net, 
° love, and gotup with so much taste, cannot fail in its appeal to 
e the recognition of golfers everywhere, while it will long serve to ‘SOME ASPECTS OF THE GREEK GENIUS. Ry S. 
eid green the memory of its genie! editor.” BUTCHER, Litt.D., LL.D., Professor of Greek, 
University of Edinburgh. Second Edition, Revised. 
` LETTERS T0 MARC being Letters ritten to H. S. Crown 8yo. 7s. net, 
arks L R.A. i 
Tia Iblustrations | by ned Aathor: Axta Crown Svo. È $ Pa ith saa | this new edition the author has withdrawn the chapter 
e $ i e i on * Aristotle’s Art of Poetry,” as he intends it to form part of 
n OBSERVER,—“ Fis book certainly is a good lesson as to | a volume of essays on the “Poetics.” In its place @ ptinted a 
the way in which country lif® ought to be enjoyed, and leaves a | study of ‘The Dawn of Romanticism in Greek Poetry,” which 
most agreeable Mapreesion of the personality of ghe writer.” will appear for the first time, 
‘@ ø e e * 
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| A “WEEKLY ILLUSTRATED JOURNAL OF ‘SCIENCE. 


. © To the solid ground 
Of Nature irfists the mind which builds Jor aye. WORDSWORTH. l ‘ 
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No. 1257, VOL. 49.] , 


THURSDAY, NOVEMBER 30, 1893. PRICE ONE SHILLING. 
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New Patent 










Lamp for Optical 
‘Lanterns. `: 


NEWTON j co. am aa M 


rey a 
3, FLEET sT, [eee 
LONDON. 


sper 


Gives more light than 
ary other. 

Is simpler to use 
than any other. 
Has no unnecessary 
adjustments, 


Price 20/- 





ak 


Anina 4i Re reese Oe 


HYDROCARBON BLOWPI PE AND FU RNACES 
The attention of ASSAYERS, ANALYSTS, DENTISTS, $o “is called 
to ne apparan with perfect confidence as'to its-merits.” - 


1 ADVANTAGES. 
. No Dust! PoRTABIE | No Asngs!- AUTOMATIC Pracricar t 
Economican! ° 


Laboratory Blast Lamps, £2 2s. ‘dnd £3 35. 


Crucible Furnaces, £5 13s.; £6.6s., £7 18s. 6d. 
a Muffe Furnaces, £6 18s., £7 19s. 


co o o Full Particulars upon A pplication. 


JOHN J. GRIFFIN ’& SONS, w 
22 GARRICK STREET, LONDON, W.C. 


“ NEWTONIAN ” 


 NALDER BROS. & CO, 


16 RED LION STREET, CLERKENWELL, 


LONDON, E.C. ~° 
TELEGRAPHIC ADDRESS, SECOHM «LONDON, 
TELEPHONE No. 6770. 


MAKERS OF 


Thomson Galvanometers,.| Lenses. ° y 
D’Arsonval. Galvano- Wheatstone Bridges. 
meters, Standard Resistances. 
Secohmmeters Condensers. . 
Standards of ‘Self Induc- | Standard Cells. . 
tion, Electrometers. | . 

' Micrometer Gauges. Carey Foster Bridges. © 
Ammeters. hromographs. 
Voltmeters. Telescopes. 
Microscopes. Comparators, 

Mirrors and Prisms. Potentiometers, 


EWING’S MAGNETIC CURVE TRACERS. 
And all Kinds of Scientific Instruments. 
CATALOGUE FORWARDED ON APPLICATION. 


NEGRETTI AND ZAMBRA’S 
CHRISTMAS PRESENTS, 
OPERA, RACE, & FIELD GLASSES 


OF EVERY DESCRIPT ION, 
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BAROMETERS, MICROSCOPES, -TELEGCOPES, MAGIC LANTERNS, &o- . 


N. & A.s Special “Presents” Price List,ebeing a selection of all such 
Instruments as are suitable for Christmas Fresents, sent free on 
application to all parts of thé® Worl 


NEGRETTI & ZAMBRA, ° 


SCIENTIFIC INSTRUMENT MAKERS TO TSE QUEEN. 
OLBORN VIADUCT. ° 
" Branches—45 CoNLL and 122 REGENT STREET 
Photographic Studłb 
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RYSTAL PALACE, SYDENHAM. , 
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o? .CHRIEMAS LECTURES. 
R@YAL INSTITUTION OF GREAT 


F BRITAIN: 


fo. 


®commencing on 


2 
ALBEMARLE STREET, PICCADILLY, W. è 


BROF. DEWAR, M.A., LLD., F.R.S., will deliver a Course of Six 
Lectures (adapted toga Juvenile Auditory) on ‘Air: Gaseous and Liquid,” 
hursday, December 20, x893, at 3 o'clock; to be continued 

on December 30; and January 2, 4, 6, 9, 1894. Subscription (for Non- 
Membe%} to this Course, Une Guinea (Children under Sixteen, Half-a- 
Guinea); to all the Courses in the Season, Two Guineas. Tickets may now 


be obtained at the Institution. + 
“THE ELECTRICAL n 
i AND 
GENERAL ENGINEERING COLLEGE? 
AND 


SCHOOL OF SCIENCE. 


RENYWERN HOUSE, 2 and 4, PENYWERN ROAD. 
EARL’S COURT, S.W. 
PaincipaL~G. W. oe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Insgrucror—C, CAPITO, M.1E.E., M.LM.E. 


Laboratories, Dynamo Room, Steam Engine Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Ci®il, and 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Gwoper’s Hill and the Central Institution. 


BOROUGH OF HERTFORD. 


e TECHNICAL INSTRUCTION, : 

The Technical Instruction Committee and the Trustees of the Municipal 
Charities are prepared to receive Applications fur the Appointment of a 
SCIENCE MASTER, to teach CHEMISTRY (including the Elements of 
Agricultural Chemistry). The Salary will be 4100 per Annum, Classes 
will be held on ‘Avo Days in the week, one of which will be Saturday. 

g pp'ications, in writing; with evidences of qualification as a Teacher, and 
C8pies of not more than Three Testimoniais, must be delivered to the 
Town CLERK, Hertford, by December 15, 1893, marked outside ‘ Technical 
Instruction.” Personal canvass prohibited, ‘ 

For particulars of the Duties [and Regulations of the Appointment 


apply to 
ERNEST LAWRENCE, Hon. Sec. 
Publ Library, Hertford. 


PRACTICAL PHYSICS. 


* 
WANTED, after Christmas, an EXPERIENCED MASTER, to take 
chargé of the PHYSICS SECTION at an important modern School in the 
South of England. His wori will be largely subordinate to that- done in 
the Engineering Sections. hole time required. Ordinary School Hours 
pd Vacation. Salary from £180, with Board, non-resident. 
Apply, in first case, with Copies of Testimonials, &c., to ‘'S.,” 65 Chels- 
ham Road, Clapham, Londos, S.W 


GEOLOGICAL SCHOLARSHIP FOR 
WOMEN. 


The HARKNESS SCHOLARSHIP of £35 a Year for Three Years, 
given triennially by Examination to a Member of Girton or Newnham 
College in Ker First Year, will be next awarded in NOVEMBER 1894. 
information to be obtained from Miss A. Jounson, Llandaf House, 
Cambridge. 


CHEMICAL LABORATORY for Practical 


Work in Experimental and Analytical Chemistry will be opened 
in JANUARY next. For furgher particulars, apply in writing to 

è Mme. Sopit Kroporrein, B.Sc, clo T. J. COBDEN-SANDERSON, 
Esq., 55 Frognal, N.W. Classes in Practical Biology will be held in 
connection with the same. 


PEOPLE’S PALACE. 

ASpecial Course of Lectures on DETERMINANTS will be given by the 
DIRe@C1LUR of EVENING CLASSES, on WEDNESDAY EVh NINGS, 
w to 8p.m® commencing JANUARY ro. i 
Fee; 5s. Free to Members of the Classes in Stage IHI., Mathematics, 





Analytical Geometry, and Differential and Integral Calculus. 


ST. MARY’S HOSPITAL MEDICAL ° 


SCHOOL, 


A DEMONSTRATOR of CHEMISTRY will be Appointed at a Salary 
of £75 per Annum. a ae © @ ae, 

For Particulars apply to the Srckerary before DEG EMBER ọ, 

. G. P. FIELD, Dean. 


TO 


read by a Gentleman of experience. MSS. placed with Publishers, 
and Author’s interestspcaretully represented. Consultations free.— 
Apply to Cu&ries Horre, r4, Southampton Streg. Strand, W.C. 


“NATURE.” —Vol. I. 1869, to,Vol. XLII. 


140, inclusive, unbound, in Stout Portfolios., Can be hadat a nominal 





price.—Apply, Black» 4o Buckingham i 
o ; L ‘ 
i p _ “y a 
oe? J * m 


AUWTHORS.—Scientific and Literary Works ; MR. J. 


WM. WESLEY & SON'S 


NATURAL HISTORY AND _ 
SCIENTIFIC BOOK CIRCULARS. 


e (23rd Year of Publication.) 





BIBLIOTHECA BO'BANECA: 4500 works, classifiedp 
180 pages, 8vo, cloth, price zs. 6d. 

CONCHOLOGY, ENTOMOLOGY, MAMMALIA, 
UP AEH OROGY and REPTILIA. 3 parts, 108 pages, 8vo, price 
qd. each. 5 

ASTRONOMY, METEOROLOGY, PHYSICAL 


SCIENCES and MATHEMATICS, including the liWarygof the late 
Sir G. B. Amy, F.R.S., 3 parts, 148 pages, 8vo, price 4d. each. 


TRANSACTIONS OF SCIENTIFIC SOCIETIES, 


Periodicals and Serials, Government Repgts, History of Science. 40 
pages, 8vo, price 6d. 
*,* When writing for Catalogues, please state subject required. 


In the Press, and shortly to be issued: 
A BIBLIOGRAPHY of the unique and most complete 
existing collection of works by and about 


? PARACELSUS, : 
forming the library ĝf the late Dr. E. SCHURERT, 
of Frankfurt. n 
Contents; Writings of Paracelsus, 194 titles. Books 
on and about Paracelsus, °548 t#les, with index, 
Alchemy, 200 titles. Price 2s, 6d. m 


W. Wesley and Son will offer this Library for sale, as 
a collection, after the publication of the bibliography. 





NEW CATALOGUE in preparation, price 4d. 
NATURAL HISTORY OF THE COUNTRIES OF 
THE WORLD. (Especially America and Australia). 


Just Published. Royal 8vo, cloth, price £r xs. ® 
ICONES ORCHIDEARUM AUSTRO-AFRICANARUM 
extra-tropicarum ; or figures, with descriptions, of extra-tropical South 
African Orchids. By Harry Botus, F.L.S., Vol. I., Parts. With 
so partly coloured plates. 
‘This is an excellent work.’”’— Nature, Nov. 16, 1893. 
One volume, 8vo, half-bound, £r rs. 
THE FERNS OF SOUTH AFRIWA, containing descrip- 
tions and figures of the ferns and fern allies of South Africa, with 
localities, cuitural notes, &c., by T. R. Sm, with x59 plates. 


Wm. Wesley & Son are sole Agents for 


Astronomy and Astrophysics, A ‘Monthly 
Journal edited by W. W, Payne and G. E. Hale, 
with plates, rofal 8vo, annual subscription, £x. 


Popular Astronomy, Editors, W. W. Payne 
and ©. R. Willard, published monthly, with Illus- 
trations, royal 8vo, annual subscription, r4s, 
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WILLIAM WESLEY & SON, 
28 ESSEX ST., STRAND, LONDON. 


Sales by Auction. 


MONDAY NEXT, DECEMBER 4. 
VALUABLE NATURAL MISFORY SPECIMENS, e 


MR. J. C. STEVENS will Sell by Auction, 


at his Ggeat Rooms, 38 King Street, Covent Garden, on MONDAY, 
DECEMBER 4, at half past t2 precisely, British and Baltic Lepidep- 
tera and Coleoptera, Butterflies in Pupero, a Valuable Collection of 
Horns from South Africa, a fine Mashuna Lion Head, with Good 
Mane, in Glass Case, Two Stuffed Sable Antelopes@{Male and Female), 
shot by Mr. H. Selous in Mashonaland, Skulls, Stuffed Birds, Birds’ 
Eggs and Skins, Shells, a Collection of Fossil Fish, and other Natural 
History Specimens, 

On view the Saturday prior, ro till t ma Morning of Sale, and Catalogues 

@ ad. 


FRIDAY NEX!. DECEMBER 8. 

VALUABLE SCIENTIFIC INSIRUMENTS. |. : 

C. STEVENS will inclede in his 
Sale by Auction-:at his Great Rooms, 38 King Street, Covent Garden, 
on FRIDAY NEXT, DECBMBER 8, Scientific Apparatus, comprising 
Chemical Balances by OerTLING, Orrery, Physioscope, Standard 
Barometers, Fine Set of Mechanical Powers, Telescopes, Microscopes, 
Working Model ‚Locomotive, Dissolving View Apparafis, with a fine 
lot of Slides, &c. e e 
view the Lay prior, 2 till 5, and Morning of Sale, and Catalogues had. 
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MR. MURRAY’ S. LIST: - 


NEW EDITION OR “ SCRAMBLES A THE, ALPS. ee 
°” $HORTLY, AN EDITION DE LUXE R 
GORE O ° 





SCRAMBLES AMONGST THE ALPS IN THE YEARS 


" 1860-69, 


INCLUDING THE HISTORY OF THE FIRST ASCENT, OF THE MATTERHORN, 


BY EDWARD WHYMPER. . 


An dition de Luxe (Fourth Edition). 
With 5 Maps and 136 dllustrations, Price £2 12% 6d. net. 


This Edition is being printed by Messrs. R & R. Clark of Edfnburgh, on paper specially made for the purpose 
by Messrs. Dickinson, and is bdtind by Zaehnsdorf. As it is intended that it shall be the best mae of this work,, 


and the nymber printed will be limited, early application should be made to booksellers. 
The First Edition of “ Scrambles amongst the Alps ” appeared in the summer of 1871, and the Second Edition. 
in the autumn of th® same year. In 1879, a Third (condensed) Edition was published, under the title “ The Ascent 


ofthe Matterhern.” The book then remained out of print for twelve years. In the present Edition, the matter- 
which was omitted in the Third one is restored ; the text has been revised generally ; corrections which have become: 
necessary in consequence of the lapse of years have been made; the History of the Matterhorn is brought down to- 


the present time ; and numerous Illustrations and a full Index are added. , « 
Copies of the earlier Editions of this work are exceedingly scarce. 


Crown 8vo, 245. 


THE PAMIRS. Being a Narrative of a Year’s Expedition on Horseback and on 


Foot through Kashmir, Western Tibet, Chinese Tartary, and Russian Central Asia. By the Earl of DUNMORE, 
F.R.G.S. With Maps and Illustrations, 2 vols. ° si ord. 


— 


Medium 8vo. 18s. 


ALONE WITH.THE HAIRY AINU; or, 3800 Miles on a Pace Saddle in Yezo. 


and z? Cruise to the Kurile Islands. By A. H. SAVAGE LANDOR. With Map and numerous Illustrations by the 
Author. 


DAILY TELEGRAPH. — ‘‘Mr. Landor’s book is one of the most attractive records of research which has been brofight * 
to public notice in the pyesent year.” 


LIMES,—** Mr. Landor is to be thanked for letting in light on this strange people, and for brushing away many fables. 


cir&ilated about them.” 


e an am aieh 
* 


Crown 8vo, 3s. 6a. each. 


TYPEE; or, The Marquesas Islanders. a 


OMOO: A Narrative of Adventure în the South Seas. New Edition of the Works: 


of HERMAN MELVILLE, with Maps and New Illustrations taken on the spot. 


Š TIMES, —* We cordially welcome a new edition of this once well-known and justly-apprecigted ‘ Typee,’ with its sequel, j 


ad Omog.’’ 


SPEAKER,—* More delightful reading no man of any age need wish for.” 
ar OEA NR 





Crown vo, 35. 6d. 


CHAPTERS IN MODERN BOTANY. By Parricx. Geppes, Professor pf 


Botany, University College, Dundee. New VqJume of the University Extension Manuals. Edited by Prof. KNIGHT. . 
With Illustrations. l [Fust out. 


mtr 


Crown 8vo® ss, 


THE REALM OF NATURE: A Manual of Pierani. By: Dr. Hucu ROBERT 
MILL, Librarian to the Royal Geographical Sdtiety. With 19 Coloured a and 63 I Illustrations. (380 pp.) 


Sateen 


fiedium 8vo, 125. 


ST., JOHN'S WILD SPORTS AND NATURAL HISTORY. OF THE HIGH 


LAND@*OF SCOTLAND. A New and Cheaper Edition, thoroughly Revised. With hitherto unpublished Notes by- 
the Author. Edited, with a Memoir of the rantio by the Rev. M. G. WATKINS. With P@rtrgit of Mre St, JOHN, 


and several New Illustrations. ° n 2 
° ° SF Oe ee a Ae a — ae oP es o + : 
_ JOHN MURRAY, Albemarle Street. Ys ° 
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S LIST -or BOOKS. 


i : NEW COMPLETE CATALOGUE, POST FREG, ON APPRICATION. 
° e By hg H. PREECE, F.R.%@, Président by the Institution of Electrical 


Engineers, Enginee in-Chief and Electrician at the General Post Office ; 
and A. J. STUBBS, Technical Officer, Gengral Post Office, A.I.E. Eg 
A Manual of Telephény. With upwards of 300 Illustra- 
tions, mostly from Original Drawings. Appendix, Tables, and a full 

Index. 58% p§. Crown 8vo, 158 
The work is exhaustive of its subject, without being overburdened with 


© minu® technical details.” — The Times 


THE .MIGRATION OF BIRDS: 


By Sir D. SALOMONS, Bart. ; Vige-President of the Institution of 
Electrical Engineers, &e., &c.q@ © 
The Management of Accumulators. (Formipg the 
First Part of the Seventh Revised and Enlarged Edition of the same 
Author's work, entitled ‘‘ Electric Light lame Aton and the Manage- 
m of Accumalators.”}) Crown 8vo, ss. . II.-~-APPARAT US. 
[ Shovtly. 
he capital practical handbook on the subject. ”-— Mechanical World. 


Crown 8vo, 544 pages, ros, 6de 


eThe Dynamo: Its Theory, Design, and Manufacture. 
By C. C. HAWKINS, M.A, ALE.E, and F. WALLIS, ALE E. 
With. 190 Illustrations, ‘mostly. from, Original Drawings, and ‘full Index. 
“The work is well arranged . . . the explanations are clear, and the 
formulz simple. The classification of dynamos is very good and 
rational.” ElectrRal Review. e 


. WORKS BY A FOREMAN PATTERNMAKER. 
Helical Gears. With roo Illustrations from Origin Draw- 
ings. 7s. 6d, [Just published. 

Conten'rs.—The Frictions of Ordinary Gears~-The Relation of Helix to 
Helical Gears— Hke case of St eight Teeth set Diagonally—Marking out 
and Making Spur Tooth BlockS—Marking out and Working Bevel Tooth 
Blocks—Pattern Gears—Moulding Helical Spurs and Bevels by Machine— 
Splitting Helical Wheels—Designing the Form of Teeth—Practical Results. 


‘The Principles of Fitting. For Engineer Students, Ilus- 
trated with about 250 Engravings, and containing an Appendix of Use- 
ful Shop Notes and Memoranda, Crown 8v6, 5s. 

“OF high pyctical merit.””— 7zses. 


The Principles of Patternmaking. Illustrated with 


zor Engravings, and containing a Glossary of the Common Terms ` 


employed.® 3s. 


The book is well illustrated, and for its size will be found one of the best * 


of its kind.’’—Jxdustries. 


Adopted by the London School’ Board and the Joint ‘Committee on Mamas 
Training, also by many of the Centres in the large Provincial Towns. 
This Uborh covers-the requirements af the Examinations of the C tty ana 
Guilds of London Institute, and of the Science and Art Department. 
Foolseap 4to, gloth, 7s. 6d. Illustrated by 303 Drawings and Photo- 
Engravings. 


Manual Instruction~g W opdwork. (The English Sloyl. 
By S. BARTER, Organizer and Instructor of Manual Training ir 
Woodwork to the London School Board, &c. With a Preface by 
GeorcE Ricks, B.Sc. Lond. 

Sir Puitip Magnus says :—‘‘ Mr. Barter, in his book on ‘Woodwork,’ 
has succeeded in showing what is most important, the educational value o 
manual training in school instruction, and has thus rendered a great service 
to those seeking a trustworthy guide in the practica] study of th the subject.” 


Wood Carving. With numerous Illustrations, By CHARLES 
G. LELAND, M.A. Second Edition, revised. Feap. 4to, 55. 
°° A very useful book.’=-Mr. W. H. HOWARD, Secretary to the Institute 
of its Wood Carvers, and Instruc Instructor at Ming's College, London. 


WHITTAKER’S ‘LIBRARY OF POPULAR SCIENCE, . 
Geology. By 4. J. Juxes-Browng, F.G.S. With 95 Ius- 


trations, 45. 
“$n excellent guide to the rudiments of the science, "| thenwuit. 


Electricity and Magnetism, ‘By S. BOTTONE, 
103 Illustrations, 3s. 6d. œ 


Pictorial Astronomy. By G. F. CHAMBERS, F'R. A.S. 
Second Edition, Revised. With 134 Illustrations, 4s. è 
“ One of the most interesting popular treatises that we have had in our 
hands fora long time.”—Daily Caroni g 


Light. By Sir H. TRUEMAN Woon. 
6a. 


- We have here a popular and Interesting résumé of many of the facts 
relating to the nature and properties of light.”—-Vatzre. 


The Plant World. By G. Massee. With 56 Illustrations. 
38. 6d. 


GE TORY By Dr. F. H. Hatcu. With 115 Illustrations. 
$. 6d. 


is, treatment 
— Mature. 


With: 


Witle 85 Illustrations. 


ihe br. Hatch has admirably united brevity and clearness i in hi 
of the crystallographical and physical characters of minerals.” 


London: WHITTAKER & CO., Paternoster Square, 


WORKS ON ORNITHOLOGY, & | GLARENDON PRESS SCIENCE LIST. 


BY REV. H. N. HUTCHINSON. 
CREATURES OF OTHER DAYS. With Illustrations 


y |. SMIT. Large Crown 8vo. [Zn the press. 


EXTINCT MONSTERS. A Popular Account of some 


of the larger f€rms of Ancient Animal Life. 
numerous Illustrations by J. Smyr and others. 
Thousand, Revised and Enlarged. Demy 8vo, 125. 
BY W. H. HUDSON, C.M.Z.S., 
BIRDS Ae A VILLAGE. Square crown 8vo, buck- 
ran, 
IDLE DAYS IN PATAGONIA, With numerous 


With 
Third 


Illustrations by J. SMIT and A. HARTLEY. Demy 8vo, 145. 


THE NATURALIST IN LA PLATA. With numerous 


Illustrations by J. SMIT. Second Edition. Demy 8vo, 16s. 
BY CHARLES DIXON. 


“JOTTINGS ABOUT BIRDS. With Coloured Frontis- 


piece by J. SMIT. Crown 8vo, 6s. 


THE NESTS AND EGGS OF BRITISH BIRDS: 


@ When and Where to Find Them. Being a Handbook to: 


e the Oolnvgy of the British Islands, Crown 8vo, 6s. 
THE®GAME BIRDS AND WILD FOWL OF THE 
BRITISH ISLANDS. Illustrated by A. T. ELWES. 
emy Sva, Tos, 


An Attempt fo 
Reduce the Avian Season-flight to Law. Crown 8vo, 6s. 


THE BIRDS OF OUR R LES: A Companion 
for the Country. | With Illustrationg by A. T. Erwes. 
° Large Crown 8vo, 4s. 6d. 
IDLE HQURS WITH NATURE. With Frontispiece. 
Cron Svo, 6s. 
ANNALS OF BIRD LIFE: A Year-Book of British 
~ Ornithology. With Illustrations. Crewn 8vo, 7s. 6d, 
BY FRANK BUCKLAND. 
1L06-BO0K OF A FISHERMAN AND ZOOLOGIST. 
* With Illustratiqns.g Fifth Thousand.g Crown 8vo, 35. 6d., 
Lond®n: CHAPMAN & HA yg LIMITED., 





PRACTICAL WORK, IN HEAT. For Use in Schools 
and Colleges, W. G. WOOLLCUMBE, M.A., B.Sc, Senior 
neS Master i 7 “Bing Edward's High School, Birmingham. Crown 

3S. 
i The Book contains a practical course in heat that we should like to see 


€ntroduced into ade school which includes. physical science in its curri- 


culum "-—Naiure. 


A TREATISE ON THE KIN: ETIC THEORY OF 
GASES. By HENRY WILLIAM WALSON, D.Sc., F.R.S.@for- 
merly Fellow of Teinity College, Cambridge. Second Edition, Revised 
and Enlarged, crown 8vo, 4s. od. 

“ Dr, Watson’s little work has been for many years the recognised text- 
book on the kinetic theory of gases, and there can be no doubt it is well 
adapted to the wants ahke of actual Moderators and of would-be Wranglers.” 
Nature. 


HOSPITAL CONSTRUCTION: HEALTHY HOS- 
ALS. Observations on some points connected with Hospital Con- 

ations By Sir DOUGLAS GALTON, K.C. B., F.R.S. 8vo, 10s. 6d, 

‘© A masterly expositi n of the ratfonale of hygienic building, * -7 ze, 


A TREATISE ON ELECTRICITY AND MAGNET « 
Vols. so, £ aaa MAXWELL, M.A. Third Edition. Two 


NOTES ON. RECENT RESEARCHES IN ELEC- 
TRICITY AND MAGNETI™M. | Intended as a sequel to Prof. 
Cierk Mixwell’s ‘‘ Treatise on Glectricity and Magnetism ” *By J. 
THOMSON, M.A., F R.S., Professor of Papaano Physics in the 
Univers:ty of Cambridge. Svo, 18s. 6d. 

** An inportan: and learned work,” =— Times. 


AN ELEMENTARY TREATISE ON HEAT, With 
ee Woodcu s and Diagrams. By BALFOUR STEWART, 
‘ERS. Fifth Edition. Extra feap. 8vagcloth. 7s 6d. 


A CLASS. BOOK OF ELEMENTARY CHEMASTRY. 
R, M.A., Demonstrator of Chemistry, Oxford, late 
saws oe Ca Christi College. Crown 8vo, Cloth, 4s. 6d. 
‘The book is of sterling value, and will be welcomed by the teacher of 
clemsne chemistry as a guide to his students, which he will have plea- 
sure and full confidence in placing in their hands. — Nature. 


HYDROSTATICS AND ELEMENTARY HYDRO. 
et We E ET he A PE ) ee Oy TPO 


ELEMENTARY ı MRCHANICS OF SOLIDS AND 
FLUIDS. By A. M.A.. Crown 8vo, 79. 6d. 

“A serious and painstaking work by a scholarly-minded mathematicign, ” _ 

Saturday Review 

ult Catalopue of Clarendon Press Piglications,. Post Free. 


Lonpon : HENRY FROWDE, 
PRESS WAREHOUSE, AMEN® CORNER, 
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CAMBRIDGE UNIVERSITY. PRESS. 
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CAMBRIDGE NATURAL SCIENCE MANUALS. . 


BIOLOGICAL SCIENCE SERIES, 


General Editor, A. E. SHIPLEY, M.Aa Fellow of Christ’s 
. College. 


ELEMENTARY PALZONTOLOGY— 

INVERTEBRATA. By HENRY WOODS, B.A., 
. F.G.S. Crown 8vo. 6s, 

PRACTICAL PHYSIOLOGY of PLANTS. 
By F. DARWIN, M.A., F.R.S.,eand E. H, ACTON» 
N.A [Zz the press. 

PH YSICAL SCIENCE SERIES. 


MECHANICS AND HYDROSTATICS. 
By R. T. GLAZEBROOK, [Zn preparation. 
A fuller List of forthcoming Volumes w be sent on application. 


PLANE TRIGONOMETRY. By S. Le Loney, 
M.A., late Fellow of Sidney Sussex College, Cambridge. 
Crown 8vo. 7s. 6d. 

e@Part I. up to and including the Solution of Triangles, may be 

-had separately. Crown 8vo. 5s. 

A TREATISE QN ELEMENTARY DY- 

* NAMICS. By S. L. LONEY, M.A., late Fellow of 
Sidney*Sussex College, Cambridge. Crown 8vo. Second 
Edition, Enlarged, 7s. 6d. 


SOLUTIONS TO THE EXAMPLES IN 
A TREATISE ON ELEMENTARY DYNAMICS. 
By S. L. LONEY, M.A., late Fellow of Sidney Sussex 
College, Cambridge. Crown vo, 75. 6d, 


PITT PRESS MATHEMATICAL SERIES? 


ARITHMETIC :FOR SCHOOLS. , With 
or without Answers. ¿By C. SMITH, d1.A. 35, Óda 


ELEMENTARY ALGEBRA. With Answers 
to the Examples, an W. W. ROUSE BALL, M.A. 
45. ôd rany) 

EUCLID’ S SENENI of GEOMETRY. 
By H. M. TAYLOR, M.A. Books I. and II., rs. 6d.: 
Books III., and IV., Is. 6d. ; Books V. and VI., 1s. 6d. ; 
Books I.-IV., in one Vol., 3s.; Books I.-VI., in one 
Vol., 4s. 


SOLUTIONS TO THE EXERCISES IN 
BUCH; Books I.-IV. By W. W. TAYLOR, M.A. 
£a 
THE ELEMENTS OF STATICS AND 
DYNAMIC.. -By S. L. LONEY, M.A. Second 
Edition. 7s. 6d. Or in separate Parts. : 
Vart I.—THE ELEMENTS OF STATICS. 4s. 6d, 
Part II,—THE ELEMENTS OF DYNAMICS. 3s. 6d. 


SOLUTIONS OF THE EXAMPLES IN | 


THE ELEMENTS OF STATICS AND DYNAMICS. 
By S. L. LONEY, M.A. Ys. 6d. 


MECHANICS AND HYDROSTATICS 
FOR BEGINNERS. By S. L. LONEY, M.A. : qs. 6d. 


AN ELEMENTARY TREATISE ON 


PLANE TRIGONOMETRY. By E. W. HOBSON, 
D.Sc., and C. M. JESSOP, M.A. ` 4s, Ód. 








MR: GORE'S ASTRONOMICAL WORKS. 


Just Published, Small Crown 8vo, price 2s. 6d. Cloth. 


AN ASTRONOMICAL GLOSSARY; or, 


Dictionary of Terms used in Astronomy. With "Tables 
of Data and Lists of Remarkable and Interesting Celgstial 
Objects. By J, ELLARD GORĘ, F.R.A.S., Author of 
‘ The Visible Universe,” &c. 


Demy 8vo, with Stellar Photographs, 16s.®Cloth. 


“THE VISIBLE UNIVERSE: Chapters on the 
Origin and Construction of the Heavens. ByJ. ELLARD 
GORE, F.R.A.S. 


“A valuable and lucid summary of recent astronomical theory, rendered 
‘more valuable and attractive by a series of stellar photograph and othgr 
illustrations.”"— Times. 

“In presenting a clear and concise account of the present state of our 
knowledge, Mr. Gore has made avaluable addition to the literature of the 
ge mm Vee teres 

Small 4to, with 30 Maps, ss. Cloth. 


S7 TAR GROUPS: a Students’ Guide to the 
Constellations. By J. ELLARD GORE, F.R.A.S. 


** A knowledge of the principal constellations visible in our latitude may 
the edsily acquired from the thirty*maps and accompanying text contained 
in this work.” — Nature. 

“A very compact and handy guide to the constellations. "9-4 theneunt, 


London: CROSBY LOCKWOOD & SON, 


7 Stationers’ Hall Court, E.C, ° 


Now Ready, Cloth, 8vo, 250 pp., Price r2s. net, Postage 6d. 
AN INTRODUCTION TO THE STUDY OF THE 


D ITATOMACE&. 
By F. W. MILLS, F.R.M.S., with a 


BOLIOGRAPHY by JULIAN DE BY, F.R.M.S. 


Contents.— Preliminary Remarks--The Structure of Diatoms— Movement 
-of Diatoms—Classification of the Diatofhacem, with a Conspectus of the 
‘Families and Genera—Modes of Reproduction —Collecting Diatoms =~ 
Mounting Diatoms—Microscopical Examination—How to Photograph 
Diatoms, BIBLIOGRAPHY. 


London: ILTFFE & SON, 3 St. Bride Street, E.C. 


Lonpon: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 


New Publication. Subscriber's Edition, 


Whole Foolscap, Cloth, abopt 40 pp., Old Foofscap Paper 
(the Subscriber’s’ Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892, 
CONTENTS !— © 
AN ILLUSORY EYE DISEASE, 
PROGRESSIVE (sic) MYOPIA. 
Case No. t.—~Culled from Mr, ROBERT BrepENEL 
‘ One Lithographed Prescription. Four 
Case No. 2.—Culled from Mr, NETTLESHIP. 
One Lithographed Moorfields Hospital Form, ? 
Case No. 3--——Culled from Mr. Joun COUPER. 
Case No. 4 


One Lithographed Moorfields Hospital Form. ® 
—Culled from Dr. A. Quarry SILCOCK. 

Case No, 5 

Case No. 


CARTER, 
ood Engravings. 


* One Lithographed Moorfields Hospital Form, 

.—Culled from Mr. GEOxGE Lawson. - 

Ons Lithographed Moorfields Hospital Form. 
56¢5.—Culled from Mr. CRITCHETT. 

One Lithographed Prescription. 


FOURNET ON CONVERGENT SQUINT. ° «+ 


Case No. 6,-~Culled from Mr. NETTLESHIP. 
Tyo Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY. bag ° ore 
WANTED A TRIBUNAL. 6 
Printed and Sold by - 
A FOURNET, 
18 BENTINCK ST., WELBECK ST., LONDON, W. 


Price 25. í icles 


The Cambridge Scientific Instrument Company, 7 
St. Tibb’s Row, Cambridge, i 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


> 


for Scientific and ar be purposes, Deseriptives 


Pamphlet of the above wil 
cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Poet ao 1s, Gd. o 
Address all ¿communications ; % 


“« Instrument Company, Cambridge” 


be sent Post Free on Appli- * 
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, “DUST 4N AIR. THE ENTOMOLOGIST: 


AITKEN’S POCKET DUST COUNTER. | AN ILLUSTRATED JOURNAIg OF GENERAL ENTOMOLOGY. 


. AITKEN’S KONISCOPE. Edited by Ricard Sours, F. E.S., 
PLATINER’ s COMPLETE BLOWPIPE è a: With the Assistance of 

° ABORATORY Rosert Apkin, F.E.S. Dr. D. SHarp, F.R.S., F.E. S.,&c. 

FOR GEOLOGISTS, 3 MINERALOGIST ANS SCIENTIFIC „T. R. Bituurs, F.E.S. G. H. VERRALL, F.E. S. 
s VAGEWRS. W. Lucas Distant F.E.S..&c. W. Warren, M.A., F.E.S. 

For the “Qualitative and Quantitative Analysis of Minerals, including very | Epwarp A.-‘Frtcu,F.L.S., F.E.S. | J. J. Warr, F.L.S., F.Z.S., F.E.S. 

nfimerous"ssay and Blowpipe Tools and Reagents, with a fine Balance in MARTIN JACOBY, F.E.S. Fa B. WHITE, M. D. » F.L.S., F.E. S. 
collapsible glass mse. Travelling Case measures 213 X 17 X 184. J.H. Leecu, B.A., F.L.S., F. PS. 


Weighs go lbs. Price Ago 128,00, Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articles and notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the firsteof each month. Price 6d. . Pubscription, 6s. per 
annum post free to any country. ° 


London : WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


MICROSCOPICAL STUDIES 
. MARINE ZOOLOGY. 


_ We TR this month, the issue of a specially useful and high-class. 
‘Series of Micro nee Preparations Illustrative of Rare Marine Life. 
‘The first Series will comprise Fourgeen Slides sent out in Four ama ny 
Instalments. The First Instalment (zow ready} comprises ‘-— ® 





THE CANTIZEVER ENLARGING SS 
i The Beautiful Pelagic Ascidian Sa/ga shown in one Slide én ventra 


FOR SCIENCE, P HOTOGRAP HY, DRAUGHTSMANSHIP. position, in a second laterally; .also the Pelagic Annelid Zomopterisr 
30 various sizes. Special Descriptive Pamphlet Post Free. carrying (iva; and lastly, a Special Moun?of Lc®xarie, showing Ova 


Sperm-masses, C-cystophoses, Septa, &c., &c. 


Each Instalment will be accompanied by Fui? Dourit Letterpress 
(18 to 24 pp.) and by Two Hand-caloured Lithographed Plates). Sub- 


The Unifersal Projection Lantern for Science Lecturers, 
with vertical and horizontal optical systems for all kisids of experiments, 


and ordinary Lantern slides, Selene and figuring a Sums. The class 
follows the teacher’s pencil ... on - From £8 12 scription 218. for Series of Fourieen Slides, Post free, with Journal. 
compie with migrors, -N PRG prisms, “and Spoil cut off RAT oen | Subscribers having already any of the Slides, are at liberty to exchange 
Pa PN es E i O15 0 for others not in their Collections, but Lucernaria will, we think, be the 
MICROSCOPES AND ACCESSORIES. only instance in point in the Series. 








Large Stand, ‘rack motion, mechanlcal stage,.Abbe illuminator, snb- 


stage with rack. Apochromatic Objectives, 16.8, 4,and 2m/m l ' ' l 
Homor. im, Comp, Ocular 4 6,8 and rg maene eee 19 | SINEL & HORNELL, Biologica Laboratory, Jersey (G.L) 
Do. do. with solid stage, modified to magnify 


60 t@ 1000 diameters... = » £40100 
© Pe:rological Microscope, for the optical analysis of Rocks and ( O N ( ; H O i OG Y 
Quartz PEs ee ee ae . n 





Minerals, with Polariscups, 








12 to 480 diam.. >.. ò are A PA 
oe Microscope. i Ms a a ae rps as 2 New and interesting Species of Recent Shells from Borneo, Philippine 
Microscope for General Science or Medical Study, medium ‘ E e oehet iris BOUGHT 

stand with rack, illuminator with rack and iris, 2 Oculars, 2 Objectives. om £ TO £ 

Sand deuble nose- piece magnifying 40 to 420 z £15 150 |` A ANOTA A era mes on ae STOCK 309: 
# Additional powers and gccessories can be f tted on to this fine ; ° id ” 
Bacteriological or G ne 7 nd ; ; TE ASN , 
acteriological or Genera rIOEROES rac stan illuminator, 2 eye- alate’ ; Ù i 
ó picco, and 2 objectives “.. sis »- £1000 GLASS-TOPPED BOXES, CAR i TRAYS, 
il immersion torit ... je ee All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
Baciet upectionea: ARATUS A uae. SEEDICAUS ' and supplied promptly at moderate prices. 
pe, 34 in. long. fixed slit n a a 
ae $ do. f 3% in. long, adjustable slit P .. 32- „Rectangular, from 1s. 3d, per dozen. 
do. 4% in. long, Rain Band ... 50)- Circular, from xs. per dozen, 
DINE CHEMICAL BALANCES, SHORT AND LONG BEAM. Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
MUSEUM, SPECIMEN, AND PREPARATION Jars, BOTTLES, AND = -4 * _ Price List on Application. 
. ww x = x. T A M tt UME, HUGH FULTON (Conchologist), 
P e IE F MAKER, l : 
*° 9 WEST COLLEGE STREET, EDINBURGH. |. 216 KING’S ROAD, LONDON, S.W. m 





i . PERKEN, SON AND RAYMENT, MANUFACTURERS. 


WRITE FOR OUR CATALOGUE. IT IS SENT POST FREE. 
“ OPTIMUS” MAGIC LANTERNS. “OPTIMUS” 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, PH OT O G R APH I C 


@ being à Superior Achromatic Photographic 
€ombination, with Rack and Pinion Com- 
Ragu S Wide Angle, Long Focus, Rack Camera, Three Double Dark 


pound Condenser of gin. diameter. Each e 
e has e-wick Refulgent Lamp, ané if com- 
= â plete i in Box. 




















e Student's Lanterr (to take Demonst®ting Tank) with Brass pa Eg Slides, “Optimus” Rapid Rectilinear Lens, Instantaneous nie Tripod 
e Slid i ng‘ Tut. veo ove ms von sae see was 2 2 0 and best Waterproof Case. i 
Mahogany outside Body Wace i 3 sual wae 2 19 ni Giving Pictures of the following sizes in inche® r 
ane 20r, Brass Stages& Sli ingTu 
Russian Tron: Body Brass 5 Sliding Tubes... . Siu 8 „œ 26 0 . 4} X 38/64 x 42/8 ¥ 6h] 10 x B/ x2 x: zô 25 ope 
Lantern PHOTOGRAPHS, Plain 12/-, Coloured 18/8:doz. gio | 12 | £15 | s20,| £23 | £80. ,. 
- PERKEN,- SON RAYMENT, «rene LANDON. 
g 141 OXFORD STREET, 
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COLLECTIONS or MINERALS, ROCKS, oR FOSSILS. 


Specially prepared tÒ meet Requirements of Students, Lecturers, &e. 


` Ang Illustrating the various Manuals, &c., as used at ali,Colleges. 
Schools, &e., price tos. 6d. to 42s. and upwards, Special Instruction and 
€ollections for Travellers, Prospectors, &c, ‘Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


æ The largest and best Series of the mest ingeresting varieties from hundred 
of localities, All one price, 1s, 6a. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 


and for Field Work of every description. 
_ CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY, 


- MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON,W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, be. 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on : hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. ? 

Pan ty a Queensland Opals, Labradorite, Rock Crystal, 

gate, &c.,, 

Choice Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of MochaStones ever made now on View. 

Diatomaceous Earth, 


Student or Prospagtor. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, ‘LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc.F.5.Mines. 


“NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
‘of Scientific Interest. 

"Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities, and a 
fine series of Sedimentary Ko@ks. Specimen Tubes, Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
Lapidary’s work executed. 

Now Ready. ‘THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON SHE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s. 6d. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, Ses and to 
illustrate the leading Text-books, in Boxes, with Trays. 4 
50 Specimens, 10s. 6d.; 100 do. , 2ls.; 200 do., 42g. 


New Price List of Minerals, Rocks, dud Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
CATALOGUES GRATI 
CABIMETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
alwaysin Stock. ° 


THOMAS D. RUSSELL,: 


78° NEWGATE STREET, LONDON, EC, 


ON TERD ‘'STEREOSCOPE. 


akodadi, Japan. Collections and Apparatus for 


PHŒNIX FIRE OFFICE, l 


19 LOMBARD ST., E. C, and 5? CHARING CROSS, S. Wee 


ESTABLISHED 1782. 


* MODERATE RATES. ABSOLUTE SECURITY, 
ELECTRIC LIGHTING RULES Neo 
LIBERAL LOSS SETTLE 
PROMPT PAYMENT OF CLAIMS. e ° 
Joint SEecreTaries—~W. C. MACDONALD and F. 8. MACDONALD 
LOSSES PAID*OVER £19,000,000. 


en E S O 
LIVING SPECIMENS’ FOR 
’ THE MICROSCOPE. ~ 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionu# rubens, Stephanoceros Eichhornii, Lophop® crystal- 
linus and other Pond Life. Specimen ‘Tube, with Drawing and Descr®- 
tion, Price 1s., Post Free. “Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


T. E. BOLTON, 
' FARLEY ROAD, MALVERN LINK. 





 BREAKFAST—SUPPER. 


EPPS’ S. 


' CRATEFUL—COMFORTINC, 


COCOA 


BOILING WATER OR MILK. 


ALBERT EDWARD JAM RAGH 


(Late CHARLES JAMRACH), 
NATURALIST, . 


180 ST. GEORGE STREET EAST. « 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pott 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios, ee 


HOLLOWAY’S- PILLS 


CURE ° 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors, 





W.WILSON, formerly Foreman at Messrs: 


ELLIOTT BR OS., Optical and Scientific Instrument Makers. I 
Etnches, Melloni ' Benches, ' Goniometers, Spectrometers, Po seve 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Implements of every description, &c. Experimental Work carried 
out for Professors.—.s6 Crogsland Road, Chalk Farm, ee 


of 


(ANDERTON’S PAT ENT. 

CAN BE APTED TO ANY LANTERN, , 

For projecting on Sereen Pictures that appear in Stereoseppic Relief, 
SOLE LONDON AGENTS 


HARVEY AND PEAK, 


By Angointment to the Royal Institution @ Great Britain. ° » 


56 CHARING ‘CROSS ROAD, LONDON, W.C. 





Ri MSHURST | 

School Form with 12 in INFLUE! E y c a MAC H HINE Ẹ S. i 
Harvey and Peak’s Form, best make, 1g in. |. Blates. 4 1o 3 a ; 
” n : f 4 ' in. ays seu Zig fe) ' 
n. ‘ ‘ ' 
Ditto, strongly built ior _Liboratory podik E S je Nw ah 
h 24 in. Plate C a 818o aey ee 
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o- SOCİETY FOR PROMOTING CHRISTIAN KNOWLEDGE, 


VERSES. By Christina G. Rossetti. Re, . THE ROMANCE OF SCIENCE. .- 


é ` printed from ** Called’ to be Mints,” ‘f Time Plies,” and “The Facé o : 
*the Deep.” Small Post 8vo. Printed in red andeblack on hand-made TIME. By Prof. G. V. Boys, A.R. S.M., 


e 








e Paper, ClotheBoards, 3s, 6g. e F.R.S. e [Zn preparation. 
eTHE FACE OF THE DEEP. A Devo-| OUR SECRET FRIENDS AND FOES. | 
tional Commentary an the Apocalypse. By CHRISTINA .G. Expanded from Lectures dellvere@ before popular Audiences in Londons 
ROSSETTI, Author of * Time Flies,” &c. Demy 8vo, Cloth Boards, | ©- Edinburgh, and elsewhere, By- Prof. PERCY F FRANKLAND, 
78. 6d. + . 6 - eT ee F.R.S. With numerous Illustrations. Post 8vo, Cloth Boards, 2s. 6d. 
ROMANGE OF LOW LIFE AMONGST | COLOUR. By Captain Abney, F.R.S. With 
PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By , humerous Diagrams. Post 8vo, Cloth Boards, 2s, 6d. i i 
M C, COOKE, M.A., LL.D., A.L.S. With numerous Woodcuts | COAL. By Prof.’ R. Meldola. With nu- 
AA POROS ae - merous Diagrams. Post 8vo. Cloth Boards, 2s. 62, ® 
> . ` < v 9 
VEGETABLE WASPS AND PLANT DISEASES OF PLANTS. By Prof. 
` WORMS. By M. C, COOKE, M.A., LL.D gi LS. Illustrated, _ MARSHALL WARD. With numerous Hlustrations. Post 8vo, Cloth 


Pos®@8vo, Cloth Boards, 5s. Boards, 2s. 6d. ` 


FREAKS AND MARVELS OF PLANT| TIME AND TIDE: A ROMANCE OF 


LIFE ; or, Curiosities of Vegetation, By M. C. COOKE, M.A., THE MOON. Second Edition, Revised. By Sir ROBERT S. 
LL.D., A.L.S. With numerous Illustrations, Post 8vo, Cloth Boards, BALL, LLD., F.R.S, Royal Astronomer of Ireland. Illustrated. 
. Post 8yo, Cloth Bords, 2s. 6d. 


6s. e : 6d. 
TOILERS IN THE SEA By M. C. THR STORY OF A TINDER-BOX. By 


COOKE, M.A., LL.D., A.L.S. With numerous Illustrations. Post the late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 
8vo, Cloth Boards, 5s. e numerous @llustrations, Post 8vo, Cloth Boards, 2s. 

WAYSIDE SKETCHES. By Prof. THE BIRTH AND GROWTH OF 
HULME, F.Le., F.S.A. With Numerous Illustrations. Crown 8vo, WORLDS. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, 
Cloth Boards, 5s. ® Cloth Boards, xs. 


PICTORIAL ARCHITECTURE oF /|SOAP BUBBLES, AND THE FORCES 


F i. . H. H. A. . : WHICH MOULD THEM. - Being a Course of Three Lectures de- 
Bautavings. Oblong ato, Cloth Boardsy 6h Sv” NTO | vated atthe London Institution; in December 2885 Mad January 18 
s efore a Juvenile Audience. y C. Y. BOYS, A R.5.M., F.R.S. 

STAR AT LAs. Gives all the Stars from With numerous Diagrams. Post 8vo, Cloth Boards, 2s. Ed. 
1 to 6's magnitude between the North Pole and 34° South Declination, | SPINNING TOPS. The Operative s’ Lec- 


and all Negul d Star Clusters which isi i ae mA A 
we en ar ete Wioli are Visible: in telescopes of ture of the British Association Meeting at Leeds, September 18g0. By 


moderate powers. ‘Translated and adapted from the German of Dr. r x 
e KLEIN, by the Rev, E McCLURE, M.A. New Edition, brought TA T ra A A enero, eer ene: 


up to date. ẹ Imp. gto, with 18 Charts and 80 pages Illustrative Letter- : 
press, Cloth Boards, Ws, 6d. S itin THE MAKINR&o OF FLOWERS. By the 
*,* It was by this Atlas that Dr. ANDERSON discovered the new star in Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
Auriga. several Illustrations. Post 8vo, Cloth Boards, 2s. 6d, 6 


London: NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA ST., E.C. Brighton: 135 NORTH ST 


° NEW: APPARATUS FOR THE LECTURE-TABLE, &c. 
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+ e . . Are eee a Sivan oe tte DONEN as eupplicd to the sconci and Art Department, South Kensington, purtabls a & £ d. & 
. Patent Constant Fumeless Battery (Fi ingle 5 m w a Ha 382 nee oe tr 2 r5 0 
; > ] tery (Fig. 2), Single Cells ade eae bai sas roe ee 
sag Ditto ditto 4-Cell in Frame, with Lilting Glar se s se me sea s+ s m Each 9 7o | n 
j @ Ditto a ditto 6-Cell `” FF +$ iF 3% eee Sees oot ss a oy ae 3 3 
d ' Prof. Smithells’ Flame Cone Separator, Complete i aar ata ose “waf ... i fs pi yn L] Pid ` ae : 4 id e 
e -@ Don D a or Burner I eee WR We eee apa ane eae wea . ; T bie es ii ' : ie 6 
. 0.. witi {eg | ining to prevent Crackin SBE Tube ia a RANE AAT is Z aes ea soo em tse th Bi A 
Stand with Clamp for above ... is E9 Ra M = i E Š ó : 


Full Particulars of aboue from 


. REYNOLDS AND BRANSON, 14, COMMERCIAL STREET, LEEDS. 
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*, TO SCIENCE LECTURERS. s ae Pn 
. '*? © , . « & l = an 
cd Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN. è k i l L E Y 
e ’ RN, used by late W. Lanr CARPENTER, Esq., Prof. Forages. New : 
a! 7 ; < . Mat 
+ Triple constructgd for B. J. Matpgy, Esq., this season. New Oxyhydro- à i e rE keep oi a T eiea pears 
° geh Microsc8pe. Grand Resulgs.. Docwra Triple, Prize Medal, Highest ‘| Mathematical, Drawing, and Surveying instruments 
‘- Award. Supplied to the Royæ Polytechnic Institution, Dr-H. GRaTTAN ' Of the Hich of every description. 
Guinness, Madame ADELINA Parti, &c. Patent Pamphengos Lantern wor, Oe ee nna at i o oora Prices, 


®© Science Lecture Sets. "Novelties Cheapest and Best. Elaborately Illus--| W. F. S. obtained the only Medal in the Great Exhibition of 186g for 


trated Catalogue 380 pages, @s.; Postage, sd. Smaller do., 6d. ° Pamph- peep se Fe ae of oi nemetal Instrument®, and the only 
lets Bree. . H 2D « in the international Invegtions §xhibition 188s fi s 
ets Bree.--H UGHES, SPECIALIST, Brewster he Mortimer Road. | matical Work. Silver Medal, Architects" Exhibitor, r886, 9 T PA 
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£ Ps M ACMALEAN AND Co., at 29 Bedigd Street, London, W.C., and 66 Fifth Avenue, New York.—-Tuurspay, November 30, 1893. 
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Ae WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. o 


‘ To the solid ground 
Of Nature tygists the mind which builds for aye.” —WORDSWORTH. - 
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No. 1258, VOL, 49.] 


THURSDAY, DECEMBER 7, 1893. 


PRICK SIXPENCE. 





Registered as a Newspaper at the General Post Office.) 


NEWTON & CO,.’S 


“DEMONSTRATORS” LANTERN, 
The most simple 


FOR OIL OR LIMELIGHT. 
and efficient 


With Prism for Erecting, and 
for Vertical Projection. Single Lantern 
yet constructed 


3, FLEET ST., for general 


scientific work, 
LONDON. NEW CATALOGUE 


of Lanterns, Pro- 

jection Appara- 
tus and Slides, 

Post Free, 

6 stamps. 
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E/YE-PIECES |E 


“Yo. A STAR MICROSCOPE. °S | PEGTROSCOPES| S 
vf Uustrated Catalogues on Application. 





R. & J. BECK; 68 GORNHILL, LONDON, E.C. 


{All Rights are Reserved. 


STRAINED VISION. 








Many persons suffer from headaches and 
what they mistake for neuralgia, which’ are 
the result of strained vision, arfd could be 
at once relieved by the use of propér glasses. 
specially suited to the case; for fuller in- 
formation, see “Our Eyes” by Mr? John 
Browning, Ophthalmic Optician, or CURSUS 
the Author personally, at ° 


63, STRAND, LONDON, W.C. 


“ Our Eyes, and How to Preserve Them.” Prici One 
Shilling, Post. free. 


NEGRETTI AND ZAMBRA'’S 
CHRISTMAS PRESENTS. 





OPERA, RACE, & FIELD GLASSES ` S 


OF EVERY DESCRIPTION, 
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BAROMETERS, MICROSCOPES, TELESCOPES, MACIO LANTERNS, &- 


N. & Zs Special “Presents” Price® List, being a selection of all Such 
Tanne sas are suitable for Christmas Presents, 50 ent free on 
application to all parts ef the Wor 


NEGRETTI & ZAMBRA,. 
-SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN.® 
38 HOLBORN VIADUCT. 
Branches—45 CQKNHILL, and-1@2 REGENT STREET. 
Photographic Studio ee AL PALACE, SYDEN HAM. 


| 
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e days, from 2 to 4 p.m., comm : 
Course will be conducted by Mr. L. E. Hitt, M.Be, Assistant Professor of 
Physiology, to@vhem the names of thgse who purpose attending the Course 
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UNIVERSITY COLLEGE, LONDON. 


pe FACUIJY OF SCIENCE. 


è A Cowrse cf Pracfécal Lessons in Physco-Physiology will be givèn in the 
,on Tuesdays and Thi yA 
e 


Physiological Laboratory during the Easter Te 
cing on TUESDAY, JANUARY q. 


shoflld he sent in. 
d e 


Fee £4, 
J. M. HORSBURGH, M.A., Secretary. 





THE ELECTRICAL. 
GENERAL ENGIN 


AND ® 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
a EARL’S COURT, S.W. 


PrIncipAL—G. W. ps TUNZELMANN, B.Sc., M.LE.E. 
SENIOR-INsTructorR—C, CAPITO, M.I. B.E., M.I.M.E. 


Laboratories, D 
with Machine Tools, Pattern Shop, &c. ° 


The College provides a Training for Electrical, Mechanical, Caha 
e- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 


Mining Engineers, for Science Students in Mathematics, Physges, 


Students entering Cooper’s Hill and the Central Institution. 


ea aN ee 
Head Master required for Emanuel (Board- 


ing and Day) School, Wandsworth Common, 8.W. The Governors 
willgas soon as possible proceed to fill this Vacancy, subject to provi- 
stons of Scheme. . Candidates must be under Thirty-eight Years of Age, 
On present 
number of Boys the Stipend and Capitation Fees will amount to about 
prospect of increase; with good unfurnished house, 
Send addressed foolscap envelope for printed parti- 
culars. Applications must reach the undersigned by DECEMBER 30, 


and Graduates of a University in the United Kingdom. 


4540 a Year, and 
coals and @as. 


® 1893. C. SPENCER SMITH, Clerk. 
Office Endowtd Schools, Palace Street, Westminster. 


UNIVERSITY COLLEGE OF NORTH 
e WALES, BANGOR. 


The post ofeLECTURER in AGRICULTURE and ORGANISING 
SECRETARY of the AGRIGULTURAL DEPARTMENT is now 


vacayy. Salary,>£ 350. 


Applications, with testimonials, will be received up to and including 


JANUARY 1, 1894, by the andersigned, who will furnish all information. 


m JOHN EDWARD LLOYD, Secretary and Registrar. 
Novèmber 29, 1893. 





SCIENCĘ MASTER WANTED, to teach 


Physics only. Specialist with High Honours at English or German 
University essential. Teaching :~ General and Scholarship Work and 
that connected with Technical applications. Practical work important. 
Physigal and Electrical Laboratories. Exceptional opportunities for 
Research. Liberal Salary.—Address, Sin Epmunp Hay Currim, Currie 
Schools, Folkestone. 





OSTEOLOGIST AND TAXIDERMIST, 


e Experienced and highly qualified (y Medals and 5 Diplomas), desires 

e suitable appointment. Specialties, Disarticulated Skulls, Skeletons, 

and delicate work. Specimens of work executed by the above in most 

of the leading Museums. ‘Testimonials from and References to well- 
known Scientific Men. Address—‘ Osteologist,”” NATURE, e 





g PEOPLE’S PALACE. 


A Special Course of Lectures on DETERMINANTS will be given by the 
DIREC! OR of EVENING CLASSES, on WEDNESDAY EVENIN GS, 
7 to &8p.m., commencing JANUARY ro. 

Fee, 5s. Free to Members of the Classes in Stage Lil, 
AnalyticakGeometry, and Differential and Integra! Calculus. 

e 





* W. WILSON, formerly Fereman at Messrs. 


ELLIOTT BROS., Optigal And Scientific Instrement Maker. Optical 
+ Benches, Melloni ‘Benches, Goniometers, Spectrometers, Spectro- 
Scopes, Cathetometers, Micrometer Microscopes, Micrometer Measure 
Ing peep aeats of every description, &c. Experimental Work carried 
out. for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 
@ 





e TO AUTHORS.—Scientific and *Literary Works 


i read by a Gengleman ofeexperience. MSS. placed with Publishers, 
and Author's. interests caretully represented. Consulta tions free.— 


i Apply to CHARLES Herr 14, Southampton Stet, Strand, W.C. 


x 
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EERING COLLEGE, 


mo Room, Steam Engine, Engineering Workshop 


Mathematics 


| ‘CONCHOLOGY. 





New and interesting Species of Recent Shells from Borneo, Philippine . 
® Islands, China, &c., &c. 
COLLECTIONS AND SPECIMENS BOUGHT, 
COLLECTIONS FOR MUSEUMS “FROM 45 TO £300. 


e EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the pre mises 
and supplied promptly at moderate prices, 
Rectangular, from rs. 3d. per dozen. 
è Circular, from 1s. per dozen, n 
Card Trays, 4s, gross; Glass Tubes, 4s. gross, @ 
Price List on Application. 


HUGH FULTON (Conchologist), 


216 KING’S ROAD, LONDON, S.W. 
EEES a a E A E 


COLLECTIONS MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &e, 


And Illustrating the various Manuals, &c., as used at all CBileges 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


- The largest and best Series of the most interesting varieties from hundred 
-of localities. All one price, rs, 6g. each, post free. List free on application. 
Apparatus, Cabinets, and Appliances for Museums 

and for Field Work of every description. 

_ CATALOGUES AND LISTS FREE ON APPLICATION TO - 


SAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
&O Specimens, 10s. 6d.; 100 do., 2is.; 260 do., AAR. 


New Price List of Minerals, Rocks, ane Stratigraphical Series 
: of Fossils Post Free. 


ROCK SECTIONS for the MICROSCUPEfrom rs. 6d. oach, Post Fae. 
a CATALOGUES RATIS, 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL, 


78eNEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, © 


LAPIDARY MINERALOGIST, r ~ 
ESTABLISHED 1840. P 


Precious Stones Cut and Mounted to any Design. Always on band, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. . i 

Beautiful Carved Queensland Opals, Labradorite, 

Agate, &c., 9&e. . 

Chotce Specimens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View, 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. r e 
LESSONS GIVEN, ° 


SAMUEL HENSON, 


@ REGENT STREET, LONDON, W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
18 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Potte 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. i 





Rock Crystal, 
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Sale by Fuction, ° 


TUESDAY, DECEMBER 12. e 
COLLECTION OF NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS has received gstruc- 
tions from Messrs. ASHMEAD & ge: g Sell by Auction at his Great 

@ Rooms, 38 King Street, Covent Gården, 6n TUESDAY, DECEMBER 
12, at half past t2 precisely, the first portion of their Natural History 
Collection, cemprising a fine Collection of Fish, Birds, and Animals, 
stuffed and beautifully set up in Cases, Head and Horns of African 
Water Buffalo, Moose Deer, Koodo, Eland Red, Fallow and Roe Deer, 
Mounted on Shields, Insects, a few Art Vases, &c. 


The Casegion viesv daily, ro till 5; remaining Bots the day prior, 
to till 5, and Morning of Sale, and Catalogues had. 


F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, afd other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-s@nes, cut and 
in the rough, Diorite and Biotite-Gneiss frgm various Scotch localities, and a 
fine serfs of Sedimentary Rocks. Specimen Tubes, Glass-topped Boxes, 
Card Trays Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
Lapidary’s work executed 

Now Ready. THE GPAcIALtstTs’ MAGAZINE, No. 4, Price 6a. 
Also RESEARCHES ON THE UPPER CRETACEOUS TONES, by 
W. F. Hume, D.Sc., price 2s 6g, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor ceeruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal- 
linus and®other Pond Life. Specimen Tube, with Drawing and Descrip- 
tion, Price 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 








LANTERN STEREOSCOPE. 


CAN BE 


HARVE 


WIMSHURST 


School Form With 1 


+3 3} 





For projecting on Serben Pictures that appear in Stereoscopic Retief, 
SOLE LONDON AGENTS: 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 


16 in 
Harvey and Peak’s Form j best make, 15 5 in. Plates 


Ditto, strongly built for Laboratory pParponee 


BEST DRAPERS INK (DICHROICY. 


When, fhis Ink is used writing . 


BLACK 
I e becomes a nleagure. 7 é 
May be had from all Statiorfers, ° 
KNOWN * in Jars, 6d. is., & 2s, each, 
Can b® obtainedin London ehtough Messrs. BARCLAY & ee Farringdon 


Seer W, EDWARDS, Old Ch ange; F. NewsBERrY & Sons, Newgate: 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


THROAT ~» COUGH ` 


Soreness and Dryness, Tickling and Irritation, induci Cough, and affect- 
ing the Voice. For these symptoms use 


” EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively: 


healing, 
Sold only in Boxes, 7d., and Tins, rs. 14¢., Labelled, 


JAMES EPPS & Co., Ltd., Homeopathic Chemists, Wonvon.. 


HOLLOWAY’S -OINTM ENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Yendors. 








Ca 


(ANDERTON’S PATENT’ 


ADAPTED TO ANY LANTERN, 


Y AND PEAK, 


INFLUENCE MACHINES. 


in, Plates 





Pi 10 o 

4100 

Zs in. yt eee § 16 O 

20 in.. 4? tte + G 20 O 

h 24 in. Plates ~~ 81006 


SPECIALL Y, RECOMMENDED. 


PERKEN, SON AND RAYMENT, MANUFACTURERS, 


WRITE FOR OUR CATALOGUE. IT LS SENT POST FREE. 


“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is eficient for Exhibi- 
tions. TH® Lens gives crisp definition, 
Ibeing a superior Achromatic Photographic 
‘Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter. Each 
has g-wick Refulgent Lamp, and is com- 
plete in Box. 





Russian Perdorni 


3tudent’s Lanter (to take 7 cmonairating Tank) with Brake 
Sliding Tube „s one si sug ‘ek one 


“a Panelled Door, Brass Stages&SlidingT ubes 
Russian Iron Body, Brass Sliding Tubes... 


Lantern PHOTOGRAPHS,» Plain 12/-, Coloured 18/6:doz. 


PERKEN, SON & RAYM 


4 

2 
Mahogany outside Body ... d A 1 

2 


e “OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS: ` 


Rayment’s Wide » Angle, Long Focus, Rack Camera, Three Pouble Dark: 
Slides, “Optimus ” Rapid Rectilinear Lens, Tastantaneous Shutter, Tripod’ 
and best Waterproof Case. 


® 
Giving Pigtures of the following sizes in inche, 
44. xX 32 ck x 4 84 x 6} 10 x 8 12 X 0 Ss X x2 


£10 £12 £165 £20 £23 £30 e 
ENT, “ng? LONDON, - 
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` CASSELL AND, COMPANY'S ANNOUNCEMENTS. 


| - The Story df the Sun. 


+ 
° S By Sir ROBERT STAWELL BALL, LL.D., F.R.S., F.R,A.S:, Lowndean Pro- 
fessor of Astronomy in the University of Cambridge; Author “of “The Story of thé 
Heavens,” “ Star-[Yand,” &e. - With EIGHT COLOURED PLATES and numerous other 
Illugtations. Cloth, 21s. ` . 


In this volume an account is given of the present state of our knowledge with respect to the principal solar phenomena. It is 
intended specially for the general reader, and the text is amply*illustrated by engravings and plates. A featuresof the book is the 
-discussion of such important questions as the movement of the solar system through space; but perhaps its chief novelty will be 
‘found in the application of molecular physics to the explanation of the sustenance of the solar heat. Recent discoveries and 
‘Improved processes have largely added to oft knowledge of the prominences, and the methods employed demand and receive 


afnple treatment. 
NOW READY. 


The Story of Our, Planet. : : 


By T. G. BONNEY, D.Sc., L.D., F.R.S., F.S.A., F.G.S., Professor of Geology 
in University College, London, Fellow of St. John’s College, @ambridge, and Hongrary 
Canos of Manghester. With COLOURED PLATES and Maps and about 100 ILLUSTRATIONS. 
Cloth, Sls. 6d. . $ š 


‘The work of a writer singularly well qualified by his scientific eminence and his rare literary gifts to render 
‘the main principles and results of geological reasoning intelligible to non-scientific readers of ordinary educa- 
tion.” — The Times. - 

“ Suffice & that the contents of his book are as varied, while having regard to fundamental unity, as they are 
‘Seggestive, and that the maps and illustrations are not less artistic because they are interpretative.”—Dazly 
Chronicle. * 





A copy of Cassell and Company’s List of Volumes suitable for Christmas and New Years Gifts will be sent postefree on 
application. 


* Lonpon: CASSELL & COMPANY, LIMITED, LuDGATE HILL. 
Alsé, Price ros. NEW EDITION OF WEBB’S CELESTIAL OBJECTS. 


| INDEX TO THE PUBLICATIONS CELESTIAL ‘OBJECTS 


OF THE f 


ANTHROPOLOGICAL INSTITUTE O » COMMON TELESCOPES. 


GREAT BRITAIN AND IRELAND | By the Rev. T. W. WEBE MA, F.R.A.S., 


' 9 








° g (1843—1891). Vicar of Hardwick, Heredfordshire. 
P ea the Journal ae Tianeactiont of the Ethnological Society of Fifth Edition, Revised and greatly Enlarged by the 
ondon (1843-1371) ; The Journaland Memoirs of the Anthropological Society M.A. F.R.A.S. 
of London (2863-1873) The Anthropological Review ; and The Journal of Rev. T. E ESPIN. M.A., F e pe ‘ 
the AnthroBological Institute (1871-2891). (Two Volumes.) Vol. I. now ready. ‘With Portrait and a 
By GEORGE W BLOXAM. M.A. Reminiscence of the Author, Two Plates, and numerous 
Assistant Secretary. , ‘ a Illustrations. Crown 8vo. 6s. 
LONDON: THE ANTHROPOLOGICAL INSTITUTE, Lonpon: LONGMANS, GREEN, & CO. 
3 HANOVER SQUARE. 1893. 
i oe ead = Now Ready, Cloth, Bv0, 250 PP-, Price 125. net, Postage 6d, ° 
7. ° Now Rests. Fare Se | AN INTRODUCTION TO THE STUDY OF THE. + 


THE JOURNAL OF THE 


ANTHROPOLOGICAL INSTITUTEOF| DIATOM AC E Æ. 


> GREAT BRITAIN AND IRELAND. By F. W. MILLS, F.R.M.S., with a 
e 
ois Vol. XXITIL, No. 2, November 1893, ' BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S5. 

Contains papers by Prof, A. MACALISTER, F.R.S.; W, L. DUCK- Contentse—Preliminary Remarks—The Structure of Diatoms~~Movement 
WORTH: G. M, ATKINS IN; P. W. BASSETT-SMITH, R.N.; C. of Diatoms—Classification of the Diatomacez, with a Conspectus of the 
DUDLEY COOPER; C. HOSE; and Dr. E. B. TYLOR, F.R.S. Families and Genera—Modes a sr fear eeepc Bir coegia E eana 

1 With Anthropological Miscellanea, Notices of Books, &c. + DOE. Pom ne MARMION a a otograp 

- ' London; KEGAN PAUL, TRUBNER & CO., London: ILIFFE & SON, 3 St. Bride Street, E.C, © 
. ° Charing Cross Road, W.C. : 
eT es a S S The Cambridge Scientific Instrument Company, 
a Now Ready, Profusely Illustrated, Brice 7s. 6d. e St. Tibb’s Row, Cambridge. 
P ; 
3 
e.. » UNIVERSITY. MANUAL OF - CALLENDAR’S PATENT ELECTRICAL PYROMETER 
P for Scientific and Commercial purposes®e Descriptive 
i a S l CS. Pamphlet of the above will be sent Post Free on Appli- 
‘ e A d 
‘es e cation. , ; , ; i 
* By WM. PEDDIE, D.Sc., F.R.S.E. Descriptive List of Physiological and Physical Insgru- 
‘“This work, supplying a need very gentrally felt, will be | ments, &c., Nae 95 illustrations, Post Free, 1s. 6d. 
è most warmly welcomed, ¢—Nature, r Address all communications : i r 
London: Bailfière, Tindall & Cox, KingġVilliam Street, Strand. “Instrument Company, Cambridge. 
. ( ) e 
å 
e e A 
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DIARY OF SỌCIETIES. ° | ON SALE .B a se hice i 
e — MACMILLAN & BOWES,: 
; THURSDAY, DECEMBER 7. ° e CAMBRIDGE. ` 


ROYAL SOCIETY, at 4.30.—The Organogeny of Asterma gibbose: E, W. | VERDET.—Ciwres. 8 Vols. in 12 Parts. 1868-93. ° 
_MacBride.-—Reptiles from the Elgin Sandstone; Desggiption of Two New 45 tos. m e oè n 2 
Genera: E, T. Newton, Fak.S.—A Dynamical Theory of ¢he Electric Notes et Mémoires; Cours de physique; Conférences de phySique ; 

ane oa ela Meram rok ee or, A : a rie pees rallies of | Leçons d’Optique physique ; aaa méchanique de B chaleur. œ Vol s 

opper Sulphate and Sulphurte Aci® on Metallic Copper : Prof. Schuster, E . PRESCO .— Scientific ers. 2 ols. 
F.R.S.—On Copper Electrolysis zz vacuo: W. Gannon.—On a Chart of sree ar 


the Symmetrical Curves of the Three-Bar Motion: W. Brennand. 
LINNEAN Society, at 8.—Catalogue of the Described Neuroptera Odonata 
(Dragonflies) of Ceylon, with Description of «New Species: W. F. 
dat On the Cause of the Fall of the Corolla in Verbascum: Signor UV. 
arteill, 
CHEMICAL Soaery, àt 8.—An Apparatus for the Estimation of the Gases 
dissolved in Water: Dr. Truman.—Metallic Oxides and the Periodic 
„Law: R. M. Deeley, ` 


‘FRIDAY, DECEMBER 8. 


ROYAL ASTRONOMICAL Society, at 8. i 
SANITARY INSTITUTE, at 8.— Metallic Poisons, Lead and Arsenic: Prof. T, 


Oliver. 
SATURDAY, DECEMBER 9 
PHYSICAL SOCIETY, at 5.—A Potentiometer for A emanik Currents! J. 
Swinburne.—The Specific Resistance of Sea-Water: W. H. Preece, 
“F.R.S.—The Calculation of the Coefficient of Self-Induction of a Circular 
Current of a Given Cross-Section and aperture ; and The Magnetic Field 
ofa Cylindrical Coil: Prof. G, M. Migchin. 
Rovag BoTANIC SOCIETY, at 3.45. 


° SUNDAY, DECEMBER ro. 


SUNDAY LECTURE Socyery, at.4.—The Mastery of Pain: Sir Benjamin 
W. Richardson, F.R.S 


e MONDA Y, DECEMBER rr. 
ROYAL GEOGRAPHICAL SocrerTY (at the University of London, Burlington 


1884-7. 


248. 
RAYLEIGH, ZORD.—The Theory of Soupd. Vols. 1 and 
e 


(ail yet published), 
RIE 


1877-8, 305. 


MANN,B.-~Mathematische Werke, 1876. 12s. 


f®ONTECOULANT, G. de.—Théorie analytique du Syr- 


ARCHEMEDIS OPERA.—Folio, Bds. 
BOOLE, G.—Treatise on Differential Equations. 


tame du Monde. 4 Vols. Calf. 1829-46. 36s. 
A Complete Copy, with all the Supplements. 


Oxon... 1792. 


3rd Edi- 


tion [Edited by J. TODHUNTER.] and Supplementary Volume, 1865. 2 
Vols. 


I25. ` 


36s. 
BRIOT, C.—Théorie des Fonctions Abéliennes. gto. 1879. 
gs. 
PEACOCK, G.—Treatise of Algebra. 2 Vols. 8vo. 1842-5. 
WHITWORTH, W. A.—Trilinear Coordinates and other 


Methods of Madern Analytical Geometry of Two Dimensions. 1866. 9s. 


WOODHOUSE, R.—Treatise on Isoperinsctrical Problems, 


and the Calculus of Variations. Very scarce. 1810. 18s, 


Extracted from Catalogue No. 247, just issued, and ioe will 


be sent Post free on application. 


Gardens, W.).—The Evolution of the Geography of India: R. D 


Oldham. 
TUESDAY, DECEMBER ra. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—-A Critical Study of Australian 
Crania : W. L. Duckworth.~—-On an Unusual Form of Rush Basket from 
the Northern Territory of South Australia: R. Etheridge.—On a Modi- 
fication of the Australian Aboriginal Weapon, termed the Leonile, 
Langeel, Bendi, or Buccan; R. Etheridge. —~An Australian Aboriginal 

. Musi®al Instrument: R Etheridge, Jun.—The Aborigines of North-West 
Australia: P. W.’Bassett Smith, R.N.—Rites and Customs of Australian 
Aborigines: H. B. Purcell,—-Japanese Onomatopes and the Origin of 
Language: W. G. Aston. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


ESTABLISHED 1782. $ 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
- LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
JOINT SECRETARIES--W. C. MACDONALD and F. B. MACDONALD 


MaU TON oF Civil ENGINEERS, at 8,~-Cask-Making Machinery: Lewis LOSSES PAID OVER £19,000,0p0. ad 
. Ransome. 
PHOTOGRAPHIC Socrery, at 8.~~The Distribution of the Image in Multiple W I M S H U R S Í 

pins : 3 Hernet Hre Operako on the Lumiére-Lippmann Colour 

otographs: F, E. Ives. = e 
THURSDAY, DECEMBER 14. , MACH l N ES. A 

ROYAL SOCIETY, at 4.30.—On the Constitution and Mode of Formation of With Glass Plates, allsizes, double and pult me; 

Food ‘'Vacuoles”’ in Infusoria, as illustrated by the History of the Peo- also with Ebonite Cylinders with and without e 


cesses of Digestion in Cagchesium polypinum : Miss M, Greenwood.— The 
Action of Light on Bacteria: Prof. H. M. Ward, F.R.S.—-A Record of 
al BL N illustrative of the Symptomatology and Degenerations fol- 
owing Lesions of the Cerebellum and its Peduncles and Related Struc- 
tures in Monkeys: Dr, Ferrier, F.R.S., and Dr. W. Aldren Turner.—On 
the Coslomic Fluid of Lumbricus terrestris in reference to a Protective 
Mechanism: Lim Boon Keng.—On the Relations of the Nucleus to 
Spore-Formation in certain Liverworts: J. Bretland Farmer.—On Intra- 
Cranial Pressure (Preliminary Note): Dr: Leonard Hill.—Sugar as a 
Food in the Production of Muscular Work: Vaughan Harley.-eNote on 
Changes in the Blood of the General Circulation consequent upon certain® 
inflammations of Acute and Local Character: Dr. Sherrington, F.R.S. 

MATHEMATICAL Society, at 8.— On the Stability of a Deformed Elastic 
Wire: A. B. Basset, F.R.S.—The Linear Automorphic Transformations 
of genia Quartics; R. J. Dallas.—A Theorem of Liouville’s: Prof, G. 

WS iathews. 
SANITARY INSTITUTE, at 8..—-Manufacture of Alkalis and Acids: Prof. 


@ Watson Smith. 
FRIDAY, DECEMBER 15. 


INSTI@UTION OF Civit, ENGINEERS, at 7.30.—Continuous Automatic Rail- 
way-Brakes: H. J. Orford. F : 


KNOWLEDGE: 


A MA GAZINE OF SCIENCE, SIMPLY WORDED 
EXACTLY DESCRIBED. 


Glass Cases. Batt&ies, galvanic and medical 
Telephones, Galvanometers, pocket, lecture-table 
and laboratory, School Appgratus of every de- 
scription. Phas 
Larce CATALOGUE, Fifth Edition, Royal 8ve, 
144 pp. 700 Illustrations, Post free, 7d. 


HAR, 


KING MENDHAM “& Co., 


Western Electrical Works, Bristol. 


: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, AGENT.) ESTABLISHED 1876, 


oki 

> @ 
Mathematical Instrument Manufacturer to H.M. Government, Corficil of 

India, Science and Art Department, Admiralty, &c. œ 
Mathematical, Drawing, and Surveying Insteuments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 

illustrated Price List Post Free. 


ó W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 2 
mxcellence of Construction of Mathematical Instruments, hd the only 
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e 
e GOLD MEDAL in the International Thventions Exhibition 1885 for Mathe- æ 
The DECEMBER NUMBER contains: @ matical Work. Silver Medal, Architects’ Exhibition, 1886. e 
) HE IRD À 
PYRAMID. By F, W. READ. TO SCIENCE LECTURERS.’ m 


CURIOUS COCOONS. By E. A. BUTLER. 

SHOOTING STARS AND (HEIR TRACKS. ByA. C. RANYARD. 

THE SOBAR FACULÆ. By Monsieur H. DESLANDRES. 

OUR RAINFALL IN RECENT YEARS, By Avex. B. 
MACDOWALL. e 

NITROGEN AS FOOD FOR ANIMALS AND PLANTS, 
By Vgucuan Cornisu. 


See Mr. HUGHES'S PATENT SOMBINATION OPTICAL LAN- 
TERN, used by late W. LANT Carpenter, Esq, Prof. orses. New 
Triple constructed for B. J. MALDE N, Est., this season. New Oxyhydro- ° 
gen Microscope. Science Lanterns or Cl®ss Demonstration. Magnificent 


Results. Docwra Triple, Prize Medal, Highest Awarde Supplied to the 


Royal Polytechnic institution, Dr. H. Grattan GyINNEss, Madame 
ADELINA Parti, &ce. 


Patent Pamphenggs Lantern. Science Lecture 


Sets. Novelties. Gheapest Lantern Outfits in the World, Grandly Illus- ba 

CORRESPONDENGS. PHOTOGRAPHS. Cxzss Column. trated Catalogue, over 180 choice Engravings, 6d@ ; Postage, 3¢. @List of 

PRICE SIXPENCE. 300 egies Soe Subjects, Neve Seon Foner ad. Paap e 

lets Free PECIALIST, Brewster House ortimer Road, 

KNOWLEDGE OFFICE, 326 HIGH HOLBORN. Kingsland, N, 7 f 3 3 j n 
e 
= b = 
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“MESSRS. MACMILLAN & 00S TEXT-BOOKS’FOR ADVANCED STUDENTS. 


‘PQPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


° fessor U.S. Naval Observatory. With 112 Engravings and Five Maps “of the Stars. Medium Svo, 18s, 


A TEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By` 


ALFRER DANIELL, M.A. Second®EWition. Medium 8vo, 218. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


. Illustrations. vo, I5s. net, ` @ 


APPLIED MECHANICS. By James H. Cotterill, F:R.S., Pro- 


E f€ssor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISIRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, Ios. net. 


+ 
A TREATISE ON” INORGANIC AND ORGANIC CHE- 
MISTRY. By Sir HENRY ROSCOE, F.R.S., &nd Prof. C. SCHOPLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.—The Non-Metallic Elements. Second Edition. e?! 
Vol. II. . Two Parts. 18s. each. 
Vol. IIL —ORGANIC eCHEMISTRY. THE CHEMISTRY OF THE Eee eee and their Dé@rivatives. 
Parts I., II., IV., and VI., 21s. each. Parts III. and V., 18s. each. ° ®© 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


e M.PATTISON MUIR, M.A., F.R.S. E., assisted by D. M. WILSON. With a Plate. 8vo, 12s. 6d, 


HISTORY of CHEMİSTRY from the EARLIEST TIMES 
| He a” aoa DAY. By ERNST VON MEYER, Ph.D. Translated by GEORGE McGowan, @h.D. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


OF TAE ANIMAL Pune including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
es AMGEE, M.D., F. S. With Dlustrations, Vol, I. Medium 8vo, 18s. [Vol. TI. shortly. 


TEXT- BOOK OF GEOLOGY. By Sir Archibald Geikie, F.R.S. 


e third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 
General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &. By WILLIAM 
‘FERRER, M.A., Ph.D., ‘Late Professor and Assistant in the Signal Service, Member of the ‘National Academy ef 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. ® 8vo, 175. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. . Translated by J. T. CUNNINGHAM, M.4., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
° ARNOLD LANG. With Preface by Prof. Dr, ERNST HAECKEL, ‘Translated by H. M. BERNARD, M.A..Cantab., 
g. © and M. BERNARD. Par¥l. 8vo, 17s. net. a 


ELEMENTS OF THE COMPARATIVE. ANATOMY OF 


VERTEBRATES, By Prof. R. WIEDERSHEIM. Adapted by W, NEWTON PARKER. 8vo, I25. 6d, 


A’ ,TEXT-BOOK OF PHYSIOLOGY. By M- Foster, M.D., 

i * FOR. S., Professor of Physiology in the: University of Cambridge, and Fellow-of Trinity College, Cambridge. With 
Illustrations, Sixth Edition. Part I. comprising Book I. —Blood—The Tissues of Movement—~The Vascular Mechanism. 
8vo, cloth. 10s. 6d. 


THXT-BOOK of PATHOL OGIECATI ANATOMY and RATHO- 
= GENESIS. By Prof. E, ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Illustrated, 8vo. 
° Part L—GENERAL PATHQLQGICAL ANATOMY. Second Editfon, 12s. 6d. 


F Part IIL—SPECIAL PATHOLOGICAL ANATOMY. Sections Lg~VIII. Second Edition, 12s. 6d. Sections IX. ~ 
z ‘ XII. 12s. 6d. 


e -`A 'TEXT-BOQK OF PATHOLOGY, Systematic arid Practical. 


By D. J. HAMIIgrON, M.B., F.R.C.S.E., F.RS.E., Professor of i ace Anatomy, Aberdeen.. Copiously 
è Tlustrated. Vof I. Med, 8vo, "as. [Vo]. LZ. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 
e M. PA PTOUR; M: A., F.R.S. In two Vols. Sent Edition. Medium 8vo, Vol. I. 18s. èe VolelI, 215, 
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POEMS. By Aurrep Loro Tennyson, D.C.L., Poet | THE COLLEÇTED WORKS OF THOMAS HENRY 
Laureate. A Reprint of the 1857 Edition, with the „HUXLEY, F.R.S. In Monthly Volum&from October I. 
Original Illustrations by T. E. Creswick, J. E. MILLAIS, *Globe 8vo, ss, each Volume. [The Eversley Series. 
W. Horman Hunt, W. MULREADY, J. C. HORSLEY, f 
D. G. Rosserri, C. STANFIELD, D. “MAcLIsE, engraved | ° Vol. III. SCIENCE AND EDUCATION. 
by J. Lryton, T. WILLIAMS, J. THomrson, W. T. 
GREEN, and DALZIEL BROTHERS. 4to, Cloth. 21s, MONOGRAPH OF THE BRITISH CICAD AE OR 
* * A Limited Edition on Hand-made Paper, with Illustra- IRTEE By GEORGE BOWDLER *BUCY- 
tions printed on Japanese Paper and mounted in text. Super TON, F.R.S., F.L.S., F.C.S., F.E.S., &c., Cor. Memb. 
royal 8vo. 42s. net. Acad. Nat. Hist. of Philadelphia, Memb. de la Soc. Ent. Š 
de France, Author of a ‘‘ Monograph on British Aphides.” 
OUR VILLAGE. By Mary TT MITFORD, with a 2 vols. 8vo. Reduced from 67s. to:42% net. 
Preface by ANNE THACKERAY RITCHIE, and 100 Illustra- 
tions by Hucu THOMSON. Crown 8vo, gi#t, or edges $ , 
yneut, 6s. ° oes THE BEAUTIES OF NATURE. By the Right Hon. 
Sir JOHN LUBBOCK, Bart., M.P., F,R.S. New Edi- 
me pom Édi non Sieh i Deo ised tion. Without Illustrations. © Globe $vo, paper, Is; 
TIMES. oN This harm® Me. ugh Tr SORR has already cloth, 1s. 6d, (With Illustrations). Crown 8vo, 6s. 
seized and expeessed in illustrations almost rivalling Caldecott’ S s 
in their quaint rendering of the humours of English rural life.” AN ELEMENTARY TREATISE ON THEO- 
ı GLOBE. —*: A very delightful reproduction of Miss Mitford's. RETICAL MECHANICS. By se ag alae ZIWET, 
‘Our Village,’ prefaced by Mrs, Thackeray Ritchie, and illus- or Miia Pan z E h S: y 
trated by Mr. Hugħ Thomson in his very best style.” . Part II., Introduction to Dynamics, "Statics, 8@o, 
DAILY CHRONICLE.—“ To turn over such pages is a 8s. 6d. HEr e 
pleasure indeed.” 
> 
HUMOROUS POEMS OF THOMAS HOOD, With a | THE MECHANICS OF HOISTING MACHINERY 
Preface by ALFRED AINGER, and 130 Illustrations by Including Accumulators, Excavators, and Pile Drive. A 
CHARLES E. Brock. Crown 8vo, Gilt, or edges uncut. 6s, Text-Book for Technical Schools, and a ou for an e 
** +t 3 Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV 
Panes gee ap Panion de Luxe, super-royal 8vo, Hand-made HERMANN. Authorised Translation from the Second 
Bers sete Ret e German Edition. By Karu P. are SETS oe 
' Instructor of Mechanical Engineering at the “Leehigh 
RIE VAN WINKLE snp Ace LEGEND „OF University. With 177 Illustrations, Medium 8vo, 125, 6q. 
With 53 Illustrations and a Preface by Grorce H. Bouc#- ner e e 
TON, A.R.A. Créwn 8vo, Gilt, or edges uncut, 6s. 
é,* Also an Edition de Luxe, super royal 8vo, Hand-made A TEXT BOOK ON ELECTRO-MAGNGTISM AND 
Paper, Cuts printed on Japanese Paper. 30s. net. THE CONSTRUCTION OF DYNAMOS, By DucaLp 
C. JACKSON, B.S., C.E., Professor of Electrical Engineer- 
New Edition, Revised, with 8o Illustrations. Crown Bye. 
6s. °` A THEORY OF DEVELOPMENT AND HEREDITY. 
N By Henry B. ORR, Professor at the Tulane University of 
JERUSALEM, THE HOLY CITY: its History and Hope. Louisiana. Crown 8vo, 6s, net. z 
By Mrs. OLIPHANT. With Wood Engravings from è , 
“ammala wings by HAMILTON AïDÉ, and Photographs by F. . '. 9% 
. Goop. New Edition. Crown 8vo. 10s. 6d. ELEMENTARY TRIGONOMETRY. By H. S. HALL, 
m M.A., formerly Scholar of Christ's College, Cambridge ; 
GOLF: a Royal and Ancient Game. By ROBERT CLARK, Master of the Military side, Clifton College ; and S., R. e 
F.R.S.E., F.A.S.Scot. Second Edition, with many KNIGHT, B.A., M.B., Ch.B., formerly Scholar of Trifity 
Illustrations. Small gto. 8s. 6d. net. College, ‘Cambridge ; late Assistant Master at i ia 
ATHENEUM.—* Well printed, well illustrated, this College. Globe 8vo, 4s. 6d. 
volume is the standard work on the Pstory of the game.’ : 
GOLF.—"' Suck a book as this, tae product of a labour of | BEAD WORK, OLD AND ORNAMENTAL, AND 
love, andegot up with so much taste, cannot fail in its appeal to FOR THE MOST PART ENGLISH. By W. R. "s z 
the recognition of golfers everywhere, while it will long serve to LETHABY. With Illustrations. Extra crown 8vo, 4s, 6d. « 
keep green the memory of its genial editor.” net. ee j 
g e a 
LETTERS TO MARCO. Being Letters written to H. S. -° 
Marks, R.A. By GEORGE D. LESLIE, R.A. With | LETTERS OF TRAVEL, Ry the Right Rev. PHILLIBS ° 
Illustration? by the Author, Extra Crown 8vo, 7s. 62. BROOKS, late Bishop of Massaghusetts. 85. 6a net. = oe 
OBSERVER,.— His book certainly is a good lesson as to ? 
=the way in which country life ought to be enjoyed, and leaves a LETTERS OF ASA GRAY, Edited by ANE LORING è 
«mosteagreeablegimpression of the personality of the writer.” RAY. 2 Vols. Extra Crown 8yo, 15s. net. a 
° e a 
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NEW MICROSCOPIC "OBJECTS, 


Winter Bud of Plane Tree—double stained: very effective w 
Palate of Palidinaqivipfara—véry pretty sis 
Very fine new Longitudinal Sections of Teeth of Dolphin, Cat, Saw- 
fish, ‘Lion, Shark, Pig, Crocodile, Pikefish, Sheep; Hate—éach 
Group of qbout 150 Diatoms from.Corsica—new and very choice ... 
Type Slide of ‘49 different Diatomacez' from Santa Monica se. 
Very perfect Section through entire Eye of Pragon A (Libeutte 
<- wulgaris) . sos 
Do. de Garden Spider” . 
Oljyine Magma Basalt from Norham, N.B., for Piliriicopë.. i 
Set of 24 specially selected Specimens for use with the Micro-polari- 
scope (see p. 23 of new edition “‘ Object Catalogue "Y 
Set of 24 Botanical Slides (Elementary T nv for Students (see 
7 p.'ag of new edition ‘‘ Object Catalogue ’’).. 


WATSON 


eee 29 


e. 24 
SONS have the honour to announce that they have received 3 AWARDS at the World’s Fair, Chicago, being the’ highest obtained 
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JUST ISSUED. NEW EDITION OF WATSON & SONS’ 


CATALOGUE of MICROSCOPES & APPARATUS.. 


It contains full particulars of 


The VAN HEURCK MICROSCOPE (the instrument par excelleMe for 
- photo-micrography and all research of the most delicate nature, ‘ 

The EDINBURGH STUDENT'S MICROSCOPE, mounted on both: 
ripon and npma atoe forms of laet, ang the ngwly-introduced RACK- 
WORK DRAW-TUBE for sam 

NEW LABORATORY DISSECTING MICROSCOPE. 


Al, SAUCE. R 


An excellent selish for “fsh, Aei; 


NEW APLANATIC MAGNIFIERS Ga three powers: giving large 


and flat field, ard good working distanc 
ACHROMATIC CONDENSERS, “ABBE “MODEL CAMERA LUCIDA, 
NOSEPIECES, COMPRESSOR, &c. Made in ALUMINIUM. 


Also, NEW EDITION of WATSON*& SONS’ 


. CATALOGUE OF MICROSCOPIC OBJECTS, 


Containing many new Specimens, and new Sets of Slides kutai of 


every department of research. s 
Either of the above Catalogues sent post Sree on application. 


, by any Optician, and making in all 36 GOLD and other MEDALS awarded to them ar the principal International Exhibitions of the World 


W. ooon & SONS, 313 High H 


OPTICIANS TO HER MA 
olborn, London, W.O, ; and 


ESTY'S GOVERNMENT. 
B Swanston Street, Melbourne, Australia. 
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- Crystal Palace Exhibition 
Highest Award to Gas Engines, 
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GAS ENGINES. 
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“Pare. is 
Concentrated 


.GOCOA 


“60 Prizé Medals Awarded to the Firm.. 
‘BE. OAREFUL TO ASK FOR, FRPS PURE CONCENTRATED COCOA. 
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A WEEKLY ILLUSTRATED . JOURNAL OF SCIENCE.. 
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° ** To the solid ground . ye Ai 
Of Nature trusts the mind which builds for aye. »_WoxpsworTH, 
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No. 1259; VOL. 49.] THURSDAY, DECEMBER 14, 183. PRICE SIXPENCE, 


_ Registered as a Newspaper at the Ggneral Post Office.) i 


{All Rights are Reserved. 





NEWTON'S NEW PATENT ‘ELECTRIC LANTERN. 
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NEWTON & co a 
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is `y £o pii pai ŠE 
3 FLEET ST., ` N (282 
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7 Bez 3. 
‘New | T g9 
Lanterna and k een $ L T 3g Q ° 
i Slide y a hes j ot: niani t2 
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Now READY, 

Post Free, 6d. 
- Lantern 

and Arc Lamp, 
Complete 

is Fig, £25. 
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GRIFFIN’S ILLUSTRATED AND DESCRIPTIVE carahoguE~ 
OF SCIENTIFIC APPARATUS. o 
FOR USE IN SCHOOLS AND COLLEGES.: 
SEVENTH EDITION. . f 
PART I.—Mecheflics, Geometry, Hydrostatics, Hydrodynamics, 


Pneumatics, Moroney Globes, Anatomical 
Niodels and Diagragns. 


Royal 8vo, 75 Pages, with 300 IIustrations, 6d. post free. 


JOHN 3. GRIFFIN & SONS, L 


2 GARRICK STREET, LONDON, W.C. 
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NALDER BROS. & CO. 
16 Red Lion Street, Clerkenwell, H b 


|- GALVANOMETER MIRRORS, - 


PLANE AND CONCAVE: 
ALSO LENSES. & OBJECT-GLASSES, 


. . AND. 


‘HIGH-CLASS OPTICAL WORK. | 


‘These are all made under the personal supervision af Mr. 


ANDERSON, late of H. ANDERSON & Sons. 


| NALDER BROS. x CO. 


CATALOGUES ON APPLICATION. 


TELEGRAPHIC Appriss ! TELEPHONE 
- SECOHM, LONDON. No. 6770. 








NEGRETTI AND. ZAMBRA'S 


CHRISTMAS PRESENTS. 


| OPERA, RACE, & RIELD GLASSES _ 
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BAROMETERS, ‘wugRoseorEs® * TELESCOPES, > MAGIC LANTERNS, &0. 


N. & Z.’s Special ‘‘ Presents’ ae List, being a.selection of all such * 
Instruments as are suitable for Chigstmas fresents, gnt free oR 
application to all parts of the World 


|INEGRETT! & TAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 
38 HOLBORN VIADUCT, ° ° 
Branches—45 CORNHILL, and 122 REGENT STREET. 
ee saa Studio-y CRYSTAL "PALACE, SYDENHAM 
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ROYAL INŠTATUTION: OF GREAT " THE ELECTRICAL 
p ut BRITAIN KJ AND 
8 GENERAL ENGINEERING COLLEGE, 


°° ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS. BEFORE Easter, 1894. ü 
° LECTURE Hovr, THREE O'CLOCK P.M. 
© @HRISTMAS,LECTURES. 


© ProfgDEWAR, M.A, LLD., F.R.S., M.R.I. Fullerian Professor of 
‘Chemistry, R.I, Six Lectures (adapted to a Juvenile Auditory) on “Air: 
Gaseous and Liat” Ou Thursday, December 28; December 30, 1893; 
January 2, 4,6, 9, 1894. One Guinea She Course; Children under Six- 
‘teen, Half-a-Guings. ae à ; 
Pro CHARLES STEWART, M.R.C.S. Pres. L.S. Pulleriar® Pro- 


fessor of Physiology. R.I. Nine Lectures on ‘“‘ Locomotion and Fixation 
in Plants and Animals.” On Tuesdays, Jaruary 16, 23, 30, February 6, 1% 
20, 27, March 6, 13% One Guinea the Course. 


The Rev. Canon AINGER, MA, LL.D, Three Lectures on ‘‘ The 
Life ang Genius of Swift.” Oa ‘Thursdays, January 18, 25, February x. 

alf-a-Guinea, : 

W. MARTIN CINWAY, Esq, M.A, F.S.A, FLR.G.S. Thre» Lec- 
tures on ** The Past and Future of Mountain Exploration.’’ On Thursdays, 
February 8, 15, 22. Half-a-Guinea 


Prof. MAX MU&SLER, M.A, LL.D. Three Lectures on “The Ve- 
danta Philosophy.” Oa Thursdays, March z, 8ez5. Half-a-Guinea. 


Prof. W. H. CUMMINGS, F.S.A. Hon. R.A.M. Three Lectures on 
“*English Schools of Mu.ical Composition” (with Musical illus@rations). 
On Saturdays, January zo, 27, February 3. Half-a-Guinea. 


The Right HongLord RAYLEIGH, M.A., D.C.L., LL.D, F.R.S. 
MR TI. Professor of Natural Phblosophy, R.I Six Lectures on ‘‘ Light, 
with special reference to the Optical Discovertes of Newton.” On Satur- 
-days, February ro, 17, 24, March 3, 10, 17. One Guinea. 


Subscfption (to Non-Mem'ers) to all the Courses during the Season, Two 
Guineas. ‘Tickets issued daily at the Institution, or sent by post on receipt 
of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, avail- 
.able for any Leture, for Half-a-Guinea. . 


The Friday Evening Meetings will begin on J coe 19, at ppm, when 
Prof. Dewar will give a Discourse on ‘‘ Scientific Uses of iquid. Air.” 
Succeeding Discourses will probably be given by Mr. ALFRED PERCIVAL 
‘Graves, Mr. T. J. Cospen-SAnperson, Prof, W. F. R. WELDON, Prof. 
Joun Nicuoun, Prof. Sirvanus P, THompson,’ Prof. Joun G: McKen- 
prick, Dr. Wintiam H. Warre, the Right Hon. Lord RAYLEIGH, and 
other gentlemen. eo? these Meetings Members and their Friends only are 


` 


admitted, 


Persons dessrous of becoming Members are requested to apply to the 
‘SEcRETARY. When proposed whey are immediately admitted to all the 
l.ectyges, to the Friday Evening Meetings, and to the Library and Reading 
Rooms ; and their Families are admitted to the Lectures at a reduced charge. 
Payment? First Year, Ten Guineas; afterwards, Five Guineas a Year, ora 
-composition of Sixty Guineas. 

R l 
BEDFORD’ COLLEGE, LONDON, 
e (FOR WOMEN), 


8 and 9 YORK PLACE, BAKER STREET, W. 


LENT TERM will begin on THURSDAY, JANUARY 18, 1894, 

Preparation for Matriculation and all the Examinations for Degrees in 
„Arts and “Sciences held by the University of London. Also Lectures for 
.all branches of higher education: Single Courses may be attended. Special 

Lectures are now being given for the M.A. Degree, Branch IV. 

The’ Biological, Botanical, Chemical, ani Physical Laboratories are open 
ito Students for Practical Work and for Original Research. 

Evening Lectures at Reduced Fees for leachers, 

The Art School is open from ro to 4. 
e Allinquiries to be made of the P&#acipal, Miss Emiry PENROSE. 


LUCY J. RUSSELL, Honorary Secretary. 


UNIVERSITY COLLEGE, LONDON.. 


° FACULTY OF SCIENCE. 


e 
A Course of Practical Lessons in Physco-Physiology will be given in the 
Physiological Laboratory during the Easter Term, on Tuesdays and Thurs- 
‘days, from 2 to 4 p.m., commencing on TUESDAY, JANUARY g. The 
Course will be conducted by Mr. L. E. Hiut, M.B., Assistant Professor of 
Physiology, to whom the names of those who purpose attending the Coume 


should he sent in, Fee 4 . e 
J. M. HORSBURGH, M. A., Secretary. — 


I rs 
UNIVERSITY -COLLEGE*OF NORTH 


: e WALES BANGOR. 


” i 
The post of LECTURER#*in AGRICULTURE and ORGANISING 
SECRETARY of the AGRICULTURAL DEPARTMENT is now 
vacant. Salawy, £350. . 
Applications, withetestimonials, will be receiv@l up to and includin 
JANUARY x, 1894, by the podersigned, who will furnish all information. E 
$ JOHN EDWARD LLOYD, Secfetary and Registrar. 
ovember 29, 1893. @ eè e 
° 
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AND 
= e SCHOOL OF SCIENCE. ‘ 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
e EARL’S COURT, S.W. 
PrincipaL—G, W. oe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Insrructor—*. CAPITO, M 1.E.E., M.ILM.E. a 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine ‘Tools, Pattern Shop, &c. 


The College providés a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geolggy, and’ Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. ¢ 


Head Master required for Emanuel (Board- 


ing and Day) School, Wandsworth Common, 5.W. The Governors 
will as soon as possible proceed to fill this Vacancy, subject to provi- 
sions of Scheme. Candidates must be under Thirty-eight Years of Age, 
and Graduates of.a University in the United Kingdom. On present 
number of Boys tee Stipend and Capitation Fees will amount to about 
4540 a Year, and prospect of increase; w.th good unfurnished house, 
fais and gas. Send addressed foolscap envelope for printed parti- 
culars. Applications must reach the undersigned by DECEMBER 30, 
1893 ® C. SPENCER SMITH, Clerk. 

Office Endowed Schools, PalacagStreet, Westminster. 


WANTED, a Young Man as Attendant in 


the Biological Department of the Unjversity £ollege, Cardiff. Salary, 
ra Week. Experience in Laboratory and Museum work necessary. 
Applications, stating qualifications, and giving refegences to previous 
employers, to be sent zot /ater than JANUARY 1, to 

December rz, 1893. IVOR JAMES, Registrar. 


TO AUTHORS.—Scientific and Literary Works 


read by a Gentleman of experience. MSS. placed with Publishers, 
and Author’s interests carelully represented. Consultations free.— 
Apply to CHARLES HOPPE, 14, Southampton Street, Strand, W.C. 


W. WILSON, formerly Foreman at M€ssrs. 


ELLIOTT BROS., Opticaland Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, -Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsiand Road, Chalk Farm, London, N.W. 


` 











’ 
1 ma a a ameni fe ee 


$ e me” a e i een de 
a 1 à e n j EA? J. 7 mig, a 
mS PANLEY 


m x 
Mathematical veer a Manufacturer to HJM. Government, .Council of- 
India, Scierice and Art Department, Admiralty, &c. : 
Mathematical, Drawing, and Surveying Iustrumeyts 
every description. 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 






GoLD MEDAL in the International Inventions’ Exhibition 1885-for- Mathe- 
matical ‘Work, Silver Medal, Architects’ Exhibition, 1886, - 


Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 


TO SCIENCE LECTURERS. — 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL@@. 
TERN, used by late W, Lang CARPENTER, Esq., Prof. Forses, &c. Minia- 
ture Triple Lantern constructed for B. J. MALoRN, Esq., this season. Ney 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRATTAN GUINNESS, Madame 
ADELINA Parti, &c. Patent Pamphengos Science Lanterrs. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Hus- 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3d, List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, ed. Pamph- 
lets Free.—W. C. HUGHES, Sprcrauist, Brewster House, 82 Mortimer 
Road, Kingsland, N. e 


To SCEENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over 100 fine Ilus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dis:olving, Electric, Opaque® Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c, &c. Prof. MADEN says:—‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, sd. orth it@ weight in “gold. 
Send for Opinions of the ScientificePress é Mr. HUGHES, Brewster 
House, Mortimer Road, Kingslasd, North Lendon. 
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MICROSCOPICAL “STUDIES 


IN 
o 


MARINE ZOOLOGY. 


We" begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
‘The first Series will comprise Fourteen Slides sent out in Four Quarterly 

. Instalments. The First Instalment (xow ready) compres i-—~ 
The Beautiful Pelagic Asctdian Salza shown in one Slide in ventra 
position, in a second laterally; algo thg Pelagic Annelid Tosnopteris 
carrying Ova; and lastly, a Special"Mount of Lucernaria, showing Ova 
Sperm-masses, C-cystophoses, Septa, &c., &e. 

Each Instalment will be accompanied by Full Descriptive Letterpress 
(18 to 24 pp.) and by Two Hand-coloured Lithoeraphed Plates), Sub- 
scription 21s. for Series of Fourteen Slides, Post free, with Journal. 

Subscribers having already any of the Slides, are at liberty to exchange 
for others not in they Collections, but Lecervnaria will, we think, be the 
only instaftwe iff point in the Series. 


SINEL & HORNELL, Biologica Laboratory, Jersey (C.I) 


CONCHOLOGY. 


| 
New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. E 
° COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM £5 TO S300. 
ò EXCHANGES MADE FOR SPREIES NOT IN STOCK. 


GLASS*TOPPED BOXES, GARD TRAYS, &c. 


All kinds of Glass-TopfBed Bo#es, &c., manufactured on the premises 
and supplied promptly at moderate prices. 
Rectangular, from 1s. 3d. per dozen. 
Circular, from rs. per dozen, 
Card Trays, 4s. gross; Glass Tubes, 4s. gross. 
Price List on Appitcation. 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. Gd.; 100 do., 2ls.; 200 do., 42s. 
New Price List of Mineral, Rocks, and Stratigraphical Series 
: of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 15, 6d. each, Post Free. 
CATALOGUES GRATIS. 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 

always in Stock, o 


THOMAS D. RUSSELL, 


°78 NEWGATE STREET, LONDON, E.C. 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, &c. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 








Ca &e. 
Choice Specimens of New Minerals suitable for Collectors and Museums. 
The Finest Collection of Macha Stones evermade now on View, 
@iatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
e LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W, 


F. H. BUTLER, M.A. Oxon., Assoc.R.8 Mines 


* NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Qbjects 
of Scientific Interest. 

Recent additions to stock include a small selection of Gem-stones, cut and 
min the rough, Diorite and Biatite-Gneiss from various Scotch localities, and a 
Wine series of Sedimentary Rocks. Specimen Tubes, Glass-topped Boxes, 
mCard Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 

Insects, and Birds’ Eggs, and Entomologist@ requisites always on hand. 


Lapidary’s work executed. 
Now Ready, HE GLACIALISTS’ MAGAZINE, No. 4, Price 62. 


Also RESEARCHES ON JHE YPPER CRETACEOUS ZONES, by 


W. F. Hume, D.Sc., price 2s. 6d. 
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DUST IN AIR. | 


AITKEN’S POCKET DUST COUNTER. 
AITKE 


PLATTNER’S COMPLETE BLOWPIPE 
*LABORATQRY, 


FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC: 
i ' VOYAGEURS. se 
For the Qualitative and Quantitative Analysis of Minerals, including very © 
numerous Assay and Blowpipe Tools and Keagents, with a fine Bajance ine 
collapsible glass case. ‘lravelling Case measures 214 X 174 X 184. 
Weighs 50 lbs. Paice £25 12s, Ai, 


í ve. HUME 
EDINGURON , 


THE CANTILEVER ENLARGING APPARATUS, 
FOR SCIENCE, PHOTOGRAPHY, DRAUGHTSMANSHIP. 





30 various sizes. Special Descriptive Pamphlet Post Free. 


The Universal Projection Lantern for Science Lectjirers,. 
with vertical and horizontal optical systems for all kinds of experiments, 
and ordinary Lantern slides, Sketches, and figuring of Sums. The class 
follows the teacher's pencil ... sae ssi frou £8 12 

Complete with mirrors, lenses, prisms, and special cut off oxy-hydrogen 
burner. 5 is i as ey ‘i -2# £1015 © 


MICROSCOPES AND ACCESSORIES. o 
Large Stand, rack motion, mechanical stage, Abbe idluminator, sub- 
stage with rack. Apochromatic Objectives, 16, 8, and 2em/m 
Homog. im. Comp. Oculars, 4, 6, 8, and r2, magnifying 


6o to rsco diameters, in very handsome cabinet... m £65 100 
Do. do. with solid stage, modified to magnify 
6o to rooo diameters... . = we ge £40 40 O 


Pe rological Microscope, for the optical analysis of Rocks and 
Minerals, with Pvlariscupe, Quartz Disc, Crosslindt, magnifying 
2 ta 480 diam, see oe , tet + asa oer £25 © o 
Petrological Microscope.. re £10 £0 © 
Do, do. eve aoe nee pe ton >> poe oon £6 6 ©: 
Microscope for General Science or Medical Study, medium 
stand with rack, illuminator with rack and iris, 2 Oculars, 2 Objestives® 
and double nose-piece magnifying 40 to 420 ‘ae «| £15150 
Additional powers and accessories can be fitted on to this fine 
lustrument. £ : 
Bacteriological or General Microscope, rack stand, Quminator, 2 eye- 
pieces, and 2 objectives ... sae ve sas sis £10 6 
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Oil Immersion forit i ane aa sis » £500 
CHEMICAL APPARATUS & PURE: CHEMICALS. 

Pocket Spectroscope, 34 in. long, fixed slit .. .. %. 1B/- 
Do. do. 3% in. long, adjustable shit o B2/~ 
Do. do. 44 in, long, Rain Band ... Fa 50/- 


FINE CHEMICAL BALANCES, SHORT AND LONG BEAM. 


Museum, SPECIMEN, AND PREPARATION Jars, BOTTLES, AND 
CorkinG Tupes. 


WILLIAM HUME, > 
SCIENTIFIC INSTRUMENT MAKER, 
2 WEST COLLEGE STREET, EDINBURGH. 


COLLECTIONS oF MINERALS, ROCKS, 08 FOSSILS, 


Specially prepared to meet Requirements of Students, Lectur€rs, &c.. 


And Illustrating the various Manuals, &c., as used at all Colleges» 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
llections for Travellers, Prospectors, &c, Terms on applications 


MICROSCOPIC SECTIONS GF ROCKS & MINERALS, 


The largest and best Series of eheemost interesting varieties from hundred 
oflocalities. All one prige, xs. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work offevery description. 
CATALOGUES AND LISTS FREE QN APPLICATION TO 





JAS. R. GREGORYG,., 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON,¢V. 
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CHAMBERS'S e. ENCYCLOPADIA. 
A DICTIONARY OF UNIVERSAL KNOWLEDGE. 
tirely New Editio in-Ten Volumes, Imperial 8vo. 
_ WITH NUMEROUS MAPS AND WOD ENGRAVINGS. ® 


: PRICES OF COMPLETE 'SETS. 

Cith Sea es RS Sate a ee ee, Ba ae. oe BOO'D 
Half-morocco, or Half-calf 7100 
Half-morocco xtra, or Hal§russia 8 10 0 


Sets can Also be had in Tree-calf, and in full Morocco, 


CHAMBERS’S ENCYCLOPAEDIA contains upwards of 


Thirty Thousand Articles, and is illastrated by more than 
Three Thousand Five Hundred Wood Engravings and Fifty 
Coloured Maps. 


Netrly One Thousand Contributors, including many of 


*the most eminent authorities in every department of know- 


ledge, have assisted in the preparation of this work. 


“Everybody who wants a handy compendium of universal knowledge, 
thoroughly ‘un te date,” must get Chambers’s ‘ Encyclopedia,’ *— St. 
James's Gazette, bad 

“The best Encyclopædia ever brought out.”—Daily Chronicle. 

“t For practical utility these volumes could hardly be exceeded,’’-~Pal/ 
Mali Gazette. 

‘This edition of Chambers’s ‘Encyclopedia’ is perhaps the cheapest 
book ever publishgd.”’— Speaker. , 


W., & R. CHAMBERS, LIMITED, 
47 Pagernoster Row, London; and 339 High Street, Edinburgh. 


Quarterly, Price 2s. Gd. 


THE ILLUSTRATED ARCH AOLOGIST. 


Contents ror DECEMBER, 1893. 


è 

PAINTED FRESCO PAVEMENT (circa t400 B.C.) ound at Tell e 
Amama, Egypt. COLOURED FRONTISPIECE. 

EXCAVATION ofa PICTISH TOWER in SHETLAND. By GILBERT 
Gounig, F.S.A.Scot. With Nine llHustrations, 

SOME OLD TOWERS at LIEGE. By Akrur Extior. With Nine 

Hustration®  ’ 

THE CELTIC BROOCH, and how it was WORN. By J. RomirLY 
ALLEN, P.S A.Scot. With Thirteen Ulustrations. 

NOTES on FLINT SAWS and SICKLES. By Roszrt Munro, M.D. 
With Fourteen Illustrations. 


i NOTES on BOOKS.—W. C. Hazlitt’s ‘' Coinage of the European Conti- 


nent,” by G., E. Hitt®-MacRitchie on *‘ Fians, Fairies, and Picts,” by 
kk. Srongey Hat TLAND.—~-Peel's “Spen Valley; Past and Present.”— 
Miss Thoyts’ ‘How to Decipher and Study Old Documents,’ by 
Epowarp Owen.—George Payne’s “Collectanea Cantiana.”-~Cud- 
worth’s € Antique Terra-Cotta Lamps.’'’—-‘' Scandinavian Old Lore,” by 
Prof. GEORGE STEPHENS, Copenhagen.—‘‘ Old Halls of Lancashire 
and Cheshige.” ith Four Llustrations. 

NOTES ON ARCHASOLOGY AND KINDRED SUBJECTS.—The 
Painted Pavements at Tell el-Amarna, by Prof. Wa. Frinpers PETRIE. 
~-Roman Altar at Lanchester, by F. HAVERFIELD.~~A Wedding Dance- 
Mağ from co, Mayo.—-The Fordoun Ogam Inscription, by the EARL 
or SouTHEsK, K.T.—The Early Crosses of Glamorganshire, by T. H. 
Tuomas. With Three Illustrations. 


Lonpon: CHAS. J. CLARK, 4 Lincoln’s Inn Fields, W.C, 


.. <. WILLIAMS AND NORGATE. 
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Just Published, 2 Vols. Demy 8vo, Cloth, 158. 


MAN an ORGANIC COMMUNITY: being 


æ an Exposition of the Law that the Human Personality in all its Phases 
in Evolution, both Co-ordinate and Discordinate, is the Multiple of 
many Sub-personalities. By JOHN H. KING, Author of "The 
Supernatural: its Origin, Nature, and Evolution.” 


Now Ready, Second and Greatly Enlarged Edition. 


AGAINST DOGMA and FREE-WILL, arfd 
for WEISMANNISM. By®H. CROFT HILLIER. Demy 8vo, 
Cloth, 7s. 6d, Containing, ister alia, beyond the Original Text, a 
Concise Statement of Weismanys giheory, a Controversy on its 
Application to Sociology, and an xaminatiog of the Recent Criticism 
of Prof. Romanes. ° 

“ An ably reasoned contribution to the literatureo thought.” — Scotsman. 

*** As an indéctment to ecclesiasti@ism it is one of the most crushing, as well 

as one ofthe most philosophical, it has ever been our pleasure to read.” — 

Agnostic Journal. 

** His method is not metaphysical, but physiological,” =Literary World. 
‘It is at orte scientific and polemical.” Westugnster Review. 
+ * 


14 HENRIETBA STREET, COVENT GARREN, LONDON, and 


e. 20 SOUTH FREDERICK STREET, EDINBURGH. 
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L. REEVE & G0.’S NEW WORKS.” 


New Vol (XLLX.) for 1893, 425. Cloth. i 
The BOTANICAE MAGAZINE: Figure 


and Descriptiens of New and Rare Plants. By Sir J. D. HOOKER 
F.R.S.,.&c. Third Series, Vols. I. to XLVIII. each 42s. Publishe: 
Morfthly, with 6 Pilates, 3s. €d. Coloured. Annual Subscription, 424 
A. Complete Set from the commencement to 1892, £1 


4x26. 
THE HYMENOPTERA ACULEATA OIF 


THE BRITISH ISLANDS. By EIPWARD SAUNDERS, F. LS 
Part IIT. with 4 Coloure® Platgs, 5s. Prospectus and Form for Sul, 
cribers may be had on application. 


The HEMIPTERA HETEROPTERA o 


the BRITISH ISLANDS. By EDWARD SAUNDERS, F.L.S 
Complete in: volume. Small Edition, with a Structural Plate, 145 
Large Edition, with 3r Coloured Plates, 43s. 


The LEPIBOPTERA of the BRITISH 


ISLANDS. By CHARLES G. BARRETT, F.E.S.® VO" I. (RHO: 
PALOCERA), with 40 Coloured Plates, 53s. Parts XI to XIII 
each with 4 Coloured Plates, 5s. Prospectus and Form for Subscriber 


mav be had on application. e 
LEPIDOPTERA INDICA. By F. Moorz 
Also Vol. I., with 94 Coloure: 


F.Z.S,., FEES, Part XYL, 15s. olou 
Plates, £9 ss. Cloth; £9 rss. Half-morocco. Prospectus on application 


The CULEOUPTERA of the BRITISH 


‘ISLANDS, By the Rev, Canon FOWLER, M.A, F.L.S. Larg 
Edition, complete in 5 vols. with 180 Coloured Plates, 414% Smab 
Edition @complete in 5 vols. with 2 Structural Plates, 44. 


CATALOGUE OB BRITISH COLEOP. 


TERA. By D. SHARP, M.A., F.R.S., and Rev. Canon FOWLER 
M-A, F.L.S. Price rs. 6d. 2 or printed on one side only foplabels.2s. 62 


The STRUCTURE and LIFE-HISTORY 


of the COCKROACH. An Introduction to the Study of Insects: 
Ry L. C. MIALL, F.R.S., and Prf. ALFRE@ DENNY. 12, 
Woodcuts, 7s. Gd. 

De 


The BUTTERFLIES of EUROPE. 


scribed and Figured by H. C. LANG, M.D., F.L.S. With 82 Colourea 
Plates, containing upwards of goo Figures. 2 vols. super-royal 8vo 


43 18s. 
The PHYSIOLOGY of the INVERTE. 


BRATA. By A. B. GRIFFITHS, Ph. D., E.R.S. (Edin.), FCS. 
Demy 8vo. with 8r Illustrations, 15s. net. 


BRITISH FUNGI, PHYCOMYCETES and 
USTILAGINEE. By GEORGE MASSEE. 8 Plates, 7s. 6d. 
BRITISH FUNGOLOGY. By the Rev. M. J. 


BERKELEY, M.A., F.L.S Reissue. With a Supplement of nearly 
400 Pages by WORTHINGTON G. SMITH, F.L.S. 2 Vols. 2. 
Coloured Plates, 36s. 


HANDBOOK of the BRITISH FLORA. 
By G. BENTHAM, F.R.S. Sixth Edition. ` Revised by Sir J. D. 
HOOKER, C.E.. K-C.S.1, F.R.S. ros. 6d. 

the BRITISH 


® FLORA. Drawn by W. H. Frren, F, L.S., and W. G. Smrra, F.L.S. 
1315 Wood Engrawvings. Third Editio® Revised and Enlarged 


tos. 6d. 
CONTRIBUTIONS TO THE FLORA OF 


MENTONE ANB TO A WINTER FLORA OF THE RIVIERA, 
including the Coast from Marseilles to Genoa. By T. MOGGRIDGE, 
F.L.S. With 99 Coloured Plates, 63s. 


L. REEVE & COS, _. 
“CROWN SERIES OF NATURAL HISTORY. 


For Beginners and Amateurs, 
British Insects. By E. F. STAVELEY. 16 Coloured Plates, I4se 
British Beetles. By E. C. Rys. New Edition, Revised and’ 
in part Re-written by the Rev. Canon FOWLER, M.A., TIES. 
16 Coloured Plates, ros. gd. 
British Butterflies and Moths. 
16 Coloured Plates, ros. 6d, 
British Bees, By W.E.SHUCKARD. 16 Coloured Plates,e1os, 6d. 
British Spiders. By E., F. STAVELEY. 16 Coloured Plates, 


ros. 6 

The Edible Mollusca of Great Britain and Ireland. 
With Recipes for Cooking them. By M. S. LOVELL. Second 
Edition. xz Coloured Plates, ros. 6d. 

British Zoophytes, By A. S. PENNINGTON, F.L.S. 24 
Plates, ros, ôd. bg 

British Wild Flowers. Familiarly Described in the Four 
Seasons. By THOMAS MOORE, F.L.S. 24 Coloured Plates, 16s. 

Britisg Grasses. By M. PLUES. 16 Coloured Plates, 10s, 6d. 

British Ferns. By M. PLurs. 16 Coloured Plates, tos. 6d. 

British Seaweeds. By S. O. Gray. 16 Coloured Plates, 
tos. Gd. Ge 

Synopsis of British Mosses. By C. P. Hopxir«, F.LS. 
Revised Edition, 7s. 6d. @ 


L. REEVE & CO., 7 
Publishers to the Home, Colonial, and Indian Governments, 
6 HENRIETTA STREET, CSVENP GARDEN, W.C. 


By H. T. STaAIntoy. 
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DIARY OF SOCIETIES. , By LIONEL S. BEALE} M.BS F.R.S. 9 
LONQON. @ SLIGHT AILMENTS; Nature and Treatment. 3rd? Ede Lr 
PHURSDA Y,, DECEMBER 14. : OUR MORALITY AND TRE MORAL QUESTION» 
RoYAL SOCIETY, at 4,30 —On the Constitution and Mode of Formation of end Ed. 3s. 6d, be 


Food “Vacuoles” in Infusoria, as illustrated by the Historyef the Pro. jel HE LIVER, -Pp.23o.- 86 Illustrations, many coloured. 5s. 
cesses of Digestion in Carchesium polypinum : Miss M, Greeawond.~The | HOW TO WORK WITH THE MICROSCOPE. iO ° 
Action of Light on Bacteria: Prof. H. M. Ward, F.R.S.—A Record of Plates. grs (Harrison.)/ 


Experiments illustrative of the Symptomatology afl Degenerations fol- |` Tdi visor 
lowing Lesions of the Cerdbellum and its Peduncles and Related Struc- PROTOPLASM. 4th Editién. (Harrison) > 


. A . s 
coca Moulins: De Perle fet S seal enw A struc | THE MICROSCOPE IN MEDICINE. 86 ’Plates.e 215, ©. 
P the Corlomic F ind oF Lambrcus serie in talereace p a BIOPLASM : ‘or, Living Matter. 6s. 6d. è i 
Mechanism Lim Bopn,Keng.—-Jn the Relations of the Nucleus to | ON LIFE AND ON WITAL ACTION. 55 
Spore- Formation in certain Liverworts: J. Bretland Farmer —Qa Intra- THE MYSTERY OF LIFE 3s. 6d. $ ° 


Cranial Pressure (Preliminary Note): Ir. Leonard Hill,—Sugar as a eels s 

Koon in the Poa pune bifida Vaughan Harley.--Note on TEE. “MACHINERY” OF LIFE. a2s.- ° 

changes in the Blood of th: General Circulation consequent up on certain 7 vH 
ice ee Acute apa a fa Sherrington, ane e London: J. & A. CHURCHILL. 

ATHEMMOVMaAL SOCIETY, at 8.-- On the Stabilicy of a Deformed Elastic : : ate ‘ 

Wire: A. P. Basset, FLR.S.—The Linear Automorphic Transformations Now Keady, Cloth, 8vo, 250 pp:, Price 12s. net, Postage 6d. 


of certaia Quartics: R. J. Dallas. ~A Theorem ef Liouville’s: Prof. G. AN INTRODUCTION TO THE sTUDY OF THE 
B. Mathews.—Note on non-Euclidian Geometry: H. F, Baker.—On 


° è l 
Bessel’s Functions and Relations connecting them with Spherical and D [ A y I i O M A ( z A 
Hyper spherical Harmonics: Dr. Hobson, F. .S.—Note on an Identity s » 


in Elliptic Functions: Prof. L. J. Rogers, By F, W. MILLS, F.R.M.S., with a 








INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Electrical Trans- 7 
mission of Power. from the Niagara Falls: P®f. Geo. Forbes. (Dis- l BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 
cussion.) a Gig“ gene : 

SANITARY INSTITUTE, at 8.—Manufacture of Alkalis and Acids: Prof. Contents.—-Preliminafy Remarks—The Structure of Diatoms—Movement 
Watson Smith. Pe of Diatoms~Classification of the Diatomacea:, with a Conspectus of the 

FRIDAY, DECEMBER 15. © Famil&s and Genera—Modes of Reproduction —Collecting Diatoms ~- 

INSTITUTION of CIVIL ENGINEERS, a® 7.30.—Continuous Automatic Rail- | Mounting Diatoms—Microscopical Examination—How to Photograph 
wM-Brakes: H. J. Orford. i Diatoms.—- BIBLIOGRAPHY. ‘ 

i SUNDAY, DECEMBER 17. London: ILIFFE & SON, St. Bride Sreet, E.C. 

SUNDAY LECTURE Sogiery. at 4. The Stuff that Worlds are made of 3 : 

(with Oxy-hydrogen Lantern Illustrations); Prof. Arthur A. Rambaut, : Just Published, Crowa 8vo, Price gs. net. 
Royal Astrongmer of Ireland. ; MINING: a 
; MONDAY, DECEMBER 18. f 

ARISTOTELIAN SOCIETY, at 8.—Symposium——Is Religion Pre-supposed by AN ELEMENTARY TREATISE ON THE GETTING OF MINERALS, 

Moray a one by Religion’; R. J. Ryle, Clement C. J. Webb, By ARNOLD LUPTON, M.LC.E, F, G.S., &e. ; 
TUESDAY, DECEMBER 19. Mining Engineer, Certificated Colliery Manager, Surveyor, &e. 

InstiruTion oF Civil ENGINEERS, at 8.-——-Hydraulic-Power Supply in ; i . ‘ F 
London: E. B. Ellington. E With 596 Diagrams and Illustrations. e 

Roya. STATISTICAL SOCIETY, at 7.45.--The Perils and Protection of 
Infapt Life (Howard Medal Prize Essay): Dr. Hugh R. Jones, Lonpon: LONGMANS, GREEN, & CO, 

WEDNESDAY, DECEMBER 20. i i Troys y j: 

GEOLOGICAL Soctery, at 8.—On the Stratigraphical, Lithological, and New Publication, Subscribers Edition, 
Paleontological Features of the Gosau Beds of the Gosau District, in the Whole Foolscap, Cloth, about 40 pp., Old Foalscap Paper® 
Austrian Salzkammergut: Herbert Kynaston. (Communicated bv J. E. (the Subscriber’s Name will be Printed on his or her own Copy), © 
eth Hora iret Bone. at aoe Lodge, nrar Windsor Forest, Entitled e 

erks: Prof. Edward Hull, F, R.S —Boring on the Booysen Estate, Wit- 
watersrandt: D. Telford Edwards. (Communicated by the Presiden.) F 0O U R N E m 3 { 8 9 2. o 
Roya METEOROLOGICAL S@clETY, at 8,—The Great Storm of November f . 
16 to 20, 1893 ; Charles Harding.—-Rainfall and Evaporation Observations CONTENTS ma . 
at the Bon ay Wee Wake H Senna Os Changes in the Char- AN ILLUSORY EYE DISEASE: ò 
acter of Certain Months: A. E. Watson. , i , ° 
Rovat MicroscoricaL SOCIETY, at: 8.—On the Ultimate Structure of P OO a 7g BREDENELL CARTER. e 


Pleurosigma Angulacingg T 


. F, Smith.—A New Screen for Monochro- 
matic Light: J. W. Gifford. ° 


One Lithographed Prescription. Four Wood Engravings, l 
Case No., 2.—-Culled from Mr, NETTLESRIP. a 


e THURSDAY, DECEMBER 21. One Lithographed Moorfields Hospital Ferm. . 
LINNEAN Socigry, at 8.—Enumeration of all Oghidez hitherto recorded Case No. 3--~Culled from Mr. Jonn COUPER. | : 
from Borneo: H. N. Ridley.=klepaticæ collected: by W. R, Elliott in One Lithographed Moorfields Hospital Form. 
the Islands of St. Vincent and Dominica; R. Spruce. Case No. 4.-~Culled from Dr. A. Quarry Sitcocx. 
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THE ELECTRICAL 
AND 
GENERAL ENGIN 


Ld 


EERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENVWERN HOUSE, 2 and 4, PENYWERN ROAD 
® e EARL’S COURT, S.W. l 
Principay~G. W. oe TUNZELMANN, B.Sc., M.1.E.E. 
SENIOR-INsTrucror—C, GAPITO, M.I.EB.E., M.I.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machige Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mgping gingineers, for Science Students in Mathematics, Physics, Che- 
1 


mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s I@ill and the Central Institution. 


ORGANASING SECRETARY FOR 


TECHNICAL EDUCATION. 


APPLICATIONS are Office of ORGANISING 
SECR#TARY, to act under the direction of the Technical Education 
Committees of the County Council of Cambridgeshire und the Town Council 
ofthe Borough of Cambridge. : 

Salary, £300 per Annum, with an Office in Cambridge, and travelling 
expenses. ` 

Applications, accompanied by a full statement of the qualifications of the 
Candidates, to be sent in on or befige JANUARY 8, 1894, to Mr. P. C 
Ffrzcerazo, Shire Hall, Cambridge, 


SCHOLASTIC. A 


WANTED, in JANUARY, for IMPORTANT SCHOOLS, 
e TWO SCIENCE MASTERS, 


(x) Chemistry, for which only Oxford or Cambridge First Classmen are 
eligible. Salary, £250. 

{2} Second Science Master for Chemistry (especially Agricultural), 
Mineralogy, Botany, Applied Mechanics, Animal Physiology. Salary, 
4175 a Yea Prospects of succeeding to a Boarding House. 

Apply to Messrs. Askin, GABBITAS, THRING, and Co., 36, Sackville 





invited for the 


ee ttt rR 
UNIVERSITY GOLLEGE OF NORTH 
e WALES, BANGOR. 


° 

The past of LECTURER inf AGRICULTURE and ORGANISING 
SECRETARY of the AGR@CULTURAL DEPARTMENT is now 
vacant. Salary, #350. : 


JANUARY 1, 1894, by the unders'gned, who will furnish all information. 


m ‘JOHN EDWARD LLOYD, S:cretâry and Registrar. 
Novemter 29, 1893. * 0 s 
e 
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* CITY, OF LIVERPOOL. 
e FREE FUBIAC MUSEUM. ' 


COMPRISING DERBY COLLECTION OF NATURAL HISTORY 
AND MAYER COLLECTION OF ANTIQUITIES. °* 


‘The Library, Museum, and Arts, &c. Committee of the Council of the 
City of Liverpool are@repared to receive Applications for the Appointment 
of DIRECTOR of MUSEUMS. The salary will be £400 per annum, 
subject to a contribution of 3 per cént. to the Corporation Superannuation 
Fund, and to a condition that th® pers#n appointed will effect an insurance 
on his life to anamount the premium on which shall be equal to 2 per cent. of 
his salary, ‘Che official will be required to devote the whole of his time to 
the service of the Corporation, and not engage in any other occupation what- 
ever. Particulars of duties may be had on application to the Town Clerk. 

Applications, stating age, qualifications, and previous engagements, ac- 
companied by copies of tegtimonials, endorsed “ Director of Museums,” and 
addressed to the Chairman of the Library, Museum, afid Artigas mittes, 
under cover, to the Town Crerx, Municipal Offices, Liverpool, must be 
delivered at the Town Clerk’s Office not later than 12 o'clock at noon on 
MONDAY, JANUARY 1, 1894. 


GEORGE J. ATKINSON, Town Clerk. 
Town Clerk’s Office, Liverpool, December 15, 1893. 


W. WILSON,*formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cat@etometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experithental Work carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.Y. 


CONCHOLGGY: 


Borneo, Philippine 


oe 





New and interesting Species of Recent Shelis from 
Islands, China, &c.; &e; 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM 45 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK, 


GLASS-TOPPED BOXES, CARD TRAYS, &«, 


All kinds of Glass-Topped Boxes, &c., manufactured on the promises 
and supplied promptly at moderate prices. r 
Rectangular, from 1s. 3d. per dozen. 
Circular, from xs. per dozen, 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application, 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS oF MINERALS, ROCKS, o8 FOSSILS, 


Specially prepared to méet Requirements of Students, Lecturers, &c, 


And Illustrating the various Manuals, &c., as used at all Colleges 
Schools, &c., price 10s. 62. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundred. 
@flocalities, All one price, rs. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 





af 


CATALOGUES AND LISTS FREE ON APPLICATION TOMP. 


SAS. R. GREGORY, 


MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


SAMUEL HENSON, 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840. e 


Precious Sgones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful® Carved Queensland Opals, Labradorite, 
Agate, &c., &c. 

Choice Specimens of New Minerals suitable for Collectors and Museums, 

The Finest Collection of Mocha Stones ever made now om View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and “Apparatus fer 


Student or Prospector. 
LESSONS GIVEN, ` : 
N,.° 
3 = 





Rock Crystal, 


SAMUEL HENSOC 


97 REGENT STREET, LONDON, w. 
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ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
e illustrate theleading Text-books, in Boxes, with Trays. . 
60 Specimens, 10s. Gd.; 100 do., Bls.; 200 do., 42m, 
New Price List of Minerals, Rocks, and Stratigraphical Series 


of Fossils Post Free. 4 
ROCK SECTIONS for tha MICROSCOPE from 15. 6d. each, Post Free, 
CATALOGUES GRATIS 


Ø CABINETS, GLASS-CAPPED @OX&S, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL, 


73 NEWGATE STREET, LONDON, EC. 


F. H-BUTLER, M.A. Oxon., Assoc. R.S. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMRTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

, Recent additions to stock include a small selectiog of Gem-stones, cut and 

in the rough, Diorite and Biotite-Gneiss from various Scotch localities. and a 

fine series of Sedimentary Rocks, Specimen Tubes, Glass-topped Boxes, 

Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 

Insects, and Birds’ Eggs, and Entomologists’ requisites altvays on hand. 

Lapidary’s work executed. ` 

Ng Ready. THE GLACIALIST® MAGAZINE, No. 4, Price 62. 
Also ESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price as 6d. ‘ 


LIVING SPECIMENS FOR 
© THE MICROSCOPE. 


Volvox globator, Stentor cceruleus, Spongilla fluviatilis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal- 
linus and other Pond Life. Specimen ‘Tube, with Drawing and Descrip- 
tion, Price 1s., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


` T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 


BEST DRAPER’S INK (DICHROIC) 
BLACK - 


INK 
KNOWN In Jars, 6d. oo & 2s, each. 


Can beobtained in London, through Messrs. Barlay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





When this Ink is used writing 
becomes a pleasure, 


' May be had from all Stationers.® 


COLLECTIONS OF MINERALS, | ALBERT EDWARD JAMRAC 


(Late GHARLES JAMRACH), “* «| 
NATURALIST, o È 
180 ST. eGEORGE STREET EAST. 


Implements of Sawage Warfare, Idols, Sacred Masks. Peruvian Pottery 


Netsukis, China, Lacquer, Gongs. Shells. and othergluwos. 
® 


ae errr i oo 


T © 
+ o k ; 
Sorgness and Dryness, Tickling and Irritation, inducin@ Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glyotrine in these agreeable Confections becomm@s actively 


healing. ‘ 
Sold only in Boxes, 74d., and Tins, rs. 14d., Labelled. 
JAMES EPPS & Co, Ltd.; Homeopathic Chemists, LONDON. 


HOLLOWAY’S OINTMENT 
i CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &C. ` 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s ‘Ointment and Pills may be obtained of 
all Medicine Vendors, 











NOTICE.— Advertisements and business letters °for 
NATURE should be addressed to the Publishers; 





Editorial communications to the Editor. The 
telegraphic address of NATURE fs ‘‘ PHUSIS, 
LONDON.” ‘ - 
SUBSCRIPTIONS TO “NATURE.” 

&s. g 

N arly =. 404.46 ooo ea HO ee a e a 0 

Half-yearly. .....6.. Ow. OIG 6 

Quarterly ......004. ee o 7 §@ e 
TO ALL PLACES ABROAD:— o 

Veirar y ie), io iyo gs we. hw Wee fe » Tro 6 

Half-yearly. . . 2... 2. a "s. gO 5 6 

Quarterly = 4-46 & @ 8 3-. TEPEE E 8 


Money Orders payable to MACMILLAN & CO, 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


SCIENTIFIC’ W ORTEIE:S. 


- The following:is a list of the Steel Portraits that have appeared in the above Series:—  » 


MICHAEL FAIRADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. * 
: JOHN TYNDALL. 
SIR GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. ø» 
SIR WYVILLE THOMSON.. 
ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD. 
e LORD°KELVIN. i 
HERMANN L. F. HELMHOLTZ. 
SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. ‘ 


TRE 


. SIR ARCHIBALD GEIKIE. r í 
R.B.—The Portrait of Sir A. Geikie is the First of a New Series. * 


SIR GEORGE B. AIRY e , 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRÉ DUMAS. 
* SIR RICHARD OWEN. i 


JAMES CLERK MAXWELL. ° 
JAMES PRESCOTT JOULE. ° 
WILLIAM SPOTTISWOODE. . ° 


ARTHUR CAYLEY, 
SIR C. W. SIEMENS. 


ə JOHN COUCH ADAMS. E 
JAMES JOSEPH SYLVESTER. pe 
DMITRI IVANOWITSH MENDELEEFF. e 
LOUIS PASTEUR. ai 
o s a å 
e E d 


Proof impressions of these, prigted on India paper, may be had from the Publishers, price’ 5, each; or thewSet of 
28 Portraits in a Handsome Portfolio for £7 Ss., carriage paid. The Portfolio may be had separately, peice 6s., «w. . « 


if e 


Cheques and Money Orders payable to MACMILLAN & €O., * 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND eœ 
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` R. FRIEDLANDER UND SOHN, THE,’ MONIST. 
Ear Berlin, N.W., Carlstrgsse IL. . Z Quartesly Magazine, 
ea ° Just Published. Single Numbers, 28. 6d. ; Yearly, 9s. 6d. | 
IV. and 186 Pages, Royal Qctavo, with 4 Maps, T Coloured, and @ Vol. $ a No, 2. CON TEN TS. JANUAR ¥, 3894. 
THE UNIVERSALITY OF TRUTH. The Right Rev. $ Si . 
* , 33 Photograph Plates, Price gs.; Cloth, xos. THE FUNDAMENTAL TEACHINGS OF ‘BUDDHISM. The 
e e Dr. A. MARCUSE. Reverend ZITSØZEN Asuirsu 


ON THE,CONNECTION BETWEEN INDIAN AND GREEK’ 
@ wW PHILOSOPHY. Prof. RICHARD GARBE. 
in rman. F re. ROBERT LEWINS. 
Cen r aman SUBJECTIVE-OBJECTIVE RELATION; A Fourfold Aspect: 
CONTENTS :—Geegraphical Description of the Rlanhds—Volcanoes— Dualism, Transcendentalism. Monism, Hylo-Idealism. G, M. McCrte. 
Climate—Tngondinetrical Survey—Scientific Expeditions to the Saniwich | MONISM AND HENISM; with special reference to the views of Lester 
Islands —The Inhabitants, their Customs and Language~~Flora and Fauna— F., Ward, Dr. Robert Lewins, and G. McCrie. EDITOR, 
The Museum of Hawaiian Ethnology in Honolulu—History of Hawaii- | KANTS DOCTRINE OF THE SCHEMATA. H.H. EMS 





Complete List of Literature on Hawaii. ARE THE DIMENSIONS OF THE PHYSICAL W eaa A 
The only modern book treating with both History and Nature of these LUTE? Prof. ]. DELEŒUF. 
beautiful islands, which, by their 40 Volcanoes, have attracted Darwin’ s,and | THE PROBLEM OF WOMAN: froma Bio-Sociological Point of View. a 
by their goral reefs, Dana’s attention. See also Markt wain’s enthusiastic GUILLAUME FERRERO. 
description in his “Sketches,” RELATION LOVE. In reply to E. C. Russell. M. GEORGE MOURET. 
eS ee a LITERARY C RRESPONDENCE. CRITICISM. DISCUS- 
FOR S ALE SIONS. BOOK-REVIEWS. PERIODICALS. 
=> . z Contents for October, 1893. Vol. IV., No. d.. 
A THE PRESENT SIATE OF MATHEMATICS. Prof. Feurx KLEIN. 
The LAST EDITION of the . | CORRELATION OF MENTAL & PHYSICAL POWERS, J. Venn. 
DR. WEISMANN ON HEREDITY AND PROGRESS. Prof. C. 


LLOYD MORGAN. 


AGNOSTICISM. A Posthumous Essay. WirLLIAM MACCALL. 
AUTOMATISM AND SPONTANEITY. Dr. EDMUND MONTGOMERY. 
; > THE NERVOUS CENTRE OF FLIGHT IN COLEOPTERA Dr. 
a e 


ALFRED BINET., 
HEREDITY VERSUS EVOLUTION. THEODORE GILMAN, 


EBASTIEN CASTELLION AND gRELI@IOU LERATION. 
Complete with Index, Bound in Cloth, top Edges > POLEN RERA e oa E TAR 2 
Ps THE GERMAN UNIVERSITIES AT THE WORLD FAIR. EDITOR, 
Gilt, equal to New. LITERARY CORRESPUNDENCE.—France. LUCIEN ARREAT. 


- Re. .—Observations on some Points in James’s Psychology. Dr. 
‘ ORCESTER 
e 25 Volumes, £: 24 IOS. BOOK-REVIEWS. PERIODICALS. 


THE OPEN COURT. A Weekly Journal devoted to the Religion of 

. B Sae heey 8s. 6d. an ii x k RES : 
‘ i othing better could be said of this publication than that which can be. 
MÅCMILLAN & BOWES, Cambridge. truly said: that as it grows older it becomes more and more attractive. 
Apar from Pike Editor's philosophical writings, aaay erene Wreror 
. . c Open Court and The Monist are read, and by those who do nt always 
Now Ready, Cloth, 8vo, 250 pp., Price rzs. net, Postage 67. agree with their accomplished Editor, the articles by contributors are fully 


AW INTRODUCTION TO THE STUDY OF THE | up toa high standard of excellence," -Newcastle Weekly Chronicle. 

















e NEW PUBLICATIONS. 
THE SCIENCE OF MECHANICS. By Prof. Ernst MACH. 
D I A T O M À C E Æ n A Critical and Historical Expusition of its Principles, One Volume, 
Pr By F. W. MI LLS, E.R.M. S., with a 538 pages, with 250 Cutsand Illustrations, complete Index, and Marginal 
Analyses, Half-Morocen, Gilt Top, 105.06d. 
*BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. PRIMER OF PHILOSOPHY. By Dr. Paut Carus. 240 pages, 
p oris ~ Drelin Remarks- The Structure a Diatoms < Moser nt ma ig peep at bedrails Treatment of the fundamental notions 
iftoms—Classification of the Diatomacez, with a Conspectus of the 
s Families and -Genera—Modes of Reproduction—Collecting Diatoms— DHT EE GISTON oF SCIEN CE. By Dr. PauL Carus. Paper 
Mounting - Do RE Examination— How to Photograph THREE | IN TRODUCTORY LECTURES tag a Sse Tanan 
: dition, 
Londdt: ILIFFE & SON, 3 St. Bride Street, E.C. THREE LECTURES ON THE SCIENCE OF LAN- 
: GUAGE By Poar Tum Popat BIN A oa i 
; ; so Publishers for © 
Now Ready, Profusely Illustrated, Price 7s. 6d. AN EXAMINATION OF WEISMANNISM, By GEORGE 
U N IVERSITY MAN UAL OF Joun Romanes, M.A., LLD., F.R.S. 236 pp. Cloth, Gilt Top, $1.00. 
A. thorough analysis and criticism of Weismaan’s theories of heredity and 
- evolutign, which are brought into Comparison with those advanced by 
P | Y l C S. ~ e Darwin and Galton, 
RAS YIN a ANTER DARWIN. An Pe eee of the 
arwinian ‘Theory and a Discussion of Post-Darwinian Questions. By 
hg By WM. PE DD I E, D.Se. $ F.R.S.E. the ae KEN 3 a I. The Darwinian Theory. 460 Pagesp 
@ it 125 iHustrations Ot ROO, 
b. This work, supplying a need very generally felt, will be ; 
THE OPEN COURT PUBLISHING CO., CHICAGO, yan 
most warmly welcomed. "—- Nature, Ta : London Agents : Messrs. WAST & CO.. 17, Johnson’ s Court, Fleet St, E.C. 
London: Baillière, Tindall & Cox, King William Street, Strand. (Specimen Copies and Catalogue free on application.) æ 
” . 
K NOW READY. 
ANWENDUNG DER QUATERNION EN AUF DIE GEOMETRIE 
: . : Von P.. MOLENBROEK. 
me 8 Price Sen Shillings. . . 
; 8 
aa BY THE SAME AUT i 
e 
THEORIE DER QU ATERNIONEN, 
ag ° Price Seyen QUA 
a . ‘ ‘ Published by E. T. BRILL, LEYDEN, HOLLAND, 
e 
æ > A - 
j atl “Now Ready. Demy 8vo, Price ros, 6d. net. ° 
o 
, ANNALS OF ' BRITISH GEOLOGY, 1892. 
t 
ads Set of Three Vols., 1890-1-2, may be had at One Guinea net, e 
s e o 
‘ DULAU & CO., 37 Soho Square, W. 
è * e è e è e 
° è 
p a o ° s ; : . 
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DIARY OF SOCIÈTJES. PHŒNIX FIRE’ OFFICE, - 
e A 
8 LONDON. ° 19 LOMBARD ST., P.C., and 5¢ CHARING CROSS, S.W,” 
: THURSDAY, DECEMBER at. ESTABLISHED 1782.9 m 
LINNEAN Socigry, at 8.—Enumeration of all Orchideæ hitherto gecorded 
from Borneo: H. N. Ridley.—Hepatice: collected by W. R® Elliott in |° MODERATE RATES, ABSOLUTE SECURITY. 
the Islands of St. Vincent and Dominica: R. Spruce. `’ -ELECTRIC LIGHTING RULES SUPPLIED.»e ° 
CHEMICAL Society, at 8.—The Oxidation Products gf Corydaline : Prof. LIBERAL LOS SETTLEMENTS. ġo 
pO MpbHE, and Ar Lauder: ve * PROMPT PAYMENT OF CLAIMS. ° 
FRIDAY, DECHBER 22. Joint SecreTaries—W. C. MACDONALD and F, B. MACDONALD. 
WP AmaTEUR Scientiric Society (at the Memorial Hall, Committee Room LOSSES PAID OVER £19.0¢0.000. 
_ No. 7, Farringdon Street), at 7.—Conversazione and Exhibition of Objects 2 3 
- _ of Interest ——At 8.—The Origin, Structure, and Decomposition of 
Oolite (with Lantern Illustrations}: G. F. Harris. r 
THURSDAY, DECEMBER 28. a. 
RoYAL INSTITUTIQN, at 3.—Air, Gaseous and e Liquid: Prof. Dewar, |e 5 ` 
F.R.S Mathematical Instrument Manufacturer to H.M. Government, Council of 
i SATURDAY, DECEMBER 30., India, Science and Art Department, Admiralty, &c. 


e at 3.—Air, Gaseous and Liquid: Prof. Dewar, 
A ry nile @ 


The Cambridge Scientific Instrument Company, 
St, Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 


aa 

scriptive List of Physiological and Physical Instru- 

ments, &c., with 95 Illustrations, Post Free, rs. 6d. 
Address all con®munieations : 


«Instrument Company, Cambridge.” 





Ea WIMSHURST 
ara 
KE MACHINES, 
s Ahi iL With Glass Plates, allsizes, double and multiple, 
MN Ð) also with Ebonite Cylinders with and withovt 
Ui Glass Cases. Batteries, galvanic and medical 





Telephones, Galvanometers, pocket, lecture-table 
and laboratory, School Apparatus of every de- 
scription, , 
LARGE CATALOGUE, Fifth Edition, Royal 8vo, 
x44 pp. 700 Illustrations, Post free, 7d. 


KING MENDHAM & Co., 


Western Electrical Works, Bristol. 


London Address: 12 FENCHURCH STREET, E.C. 
(W. B. ALLISON, Acenr.) ESTABLISHED 1876. ° 


i: 








Mathematical, Drawing, and Surveying Instguments 
of every description. 


’ o 
Of the Highest Quality and Finish, at the most Moderate Prices, 
lilustrated Price List Post Free. 

W. F. S. obtained the only Medalin the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorp MEDAL in the Imernational Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Ad¢@ress:-GREAT TURNSTILE, HOLBORN LONDON. W.C. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PAENT COMBINATI®N, OPTICAL LAN- 
TERN, used by late W. LANT CARPENTER, Bsq., Prof. Forngs, &c. Minia- 
ture Triple Lantern constructed for B. J. MAuorn, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. @upplied to 
the Royal Polytechnic Institution, Dr. H. Grarran GUINNESS, Madame 
ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus» 
trated Catalogue, over. 180 choice Engravings, 6g ; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d, ; Postage, ea. Pamph- 
lets Free.—W. C. HUGHES, Spectauist, Brewster House, 82 Moreimer 
Road Kingsland, N. e 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert, Over roo 6ne Illus» 
trations, with Priceless wrinkles in all Branches of Uptical Projection. 
Never before Published. How to: choose, what to avoid, and how to 
use Oil, Limelight, Dis-olving, Blectric, Opaque, Microscopic, and 
Polarising Lanterns, Side Making and Painting, Eslarging, Register- 
ing, &c, &c. Prof. MALDEN says:~‘*A thoroughly practical Work, 
and should be studied by the experienced operator and afiateur alike, 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage, 5d, Worth its weightein geld. 
Send for Opinions of the Scientific Press to Mr. HUGHLS, Brewste 

_ House, Mortimer Road, Kingsland, Nort? London. 
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ERDMANN & SCHANZ, Photographic P 


ART PHOTOGRAPHS. 


. Varieties sent by Post for Selection to all parts of the World. 


Paris Salon Pictures, Statuary, Views, Eastern Types. Artists’ Life Studies 
a Animals, Clouds, Waves, Costumes, Heads, Children, Figures, & 


` ‘THE CELEBRATED SERIES OF STUDIES BY COUNT W. VON GLOEDEN. 
Collections from the English Galleries, the Louvre, Luxembourg, Dresden, the 
s 


Cc. 


Vatican, Florence, and other Galleries. 


London. 
s (ESTABLISHED 1876). 
og est. Catalogue Post Free ; it contains 33 Series, including the Newest Publications, any ofewhich 








WIMSHURST 


Led 33 


CAN BE ADAPTED TO ANY LANTERN. ' 
For projecting on Sereeit Pictures that appear in Stereoscopic Relief, 
SOLE LONDON AGENTS: 


HARVEY AND 


By Appointment to the Royal Institutiog of Great Britains 


só CHARING CROSS ROAD, LONDON, W.C. 
INFLUENC 


School Form with 12 in. Plates 


(ANDERTON’S PATENT 


P.E A K, 
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; Ditto, strongly built for Laboratory purposes . 
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„MESSRS. MAČVILLAN & 00.S TEXT-BOOKS FOR ADVANCED STUDENTS. 


| POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


fessor Y.% Naval Obseryatory, With 112 Engravings and Five Maps of thg Stars. Medium 8vo, 18s. 


7A WEXT-BOOK OF THE PRINCIPLES OF PHYSICS. By, 


ALFREÐ DANIELL, M. A Second Edition. Medium 8vo, 21s. 


THE THEORY OF LIGHT. By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By James. H.’ Cotterill, F.R.Se<Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, 10s. net, 


= 
A TREATISE ON INORGANIC AND ORGANIC CHE- 
MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II, INORGANIC CHEMISTRY, . Vol. I.—The Qon- -Metallic Elements. Second Edition. Z2Is. 
Vol. II. Two Parts. 18s. each. 
Vol. III.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. 
Parts I$ II., IV., and VI., 21s. each. Parts III. and V., 18s. each. P 


INORGANIC CHEMISTRY. By Ira Remsens Professor of 


@hemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. “By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON, With a Plate, 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D, Translated by Groce McGowan, Ph.D. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHEMISTRY 


° OF THE ANIMAL BODY, including an Account of the Chemical Changes occurring in Disease. By ARTHUR 
E GAMGEE, M.D., F.R.S. With Illustrations, Vol. I. Medium 8vo, 185. [ Vol. II. shortly. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.R.S. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


° General Motiong of the Atmosphere, Monsoons, Cyclones, Ternadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 175. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
B? Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A THXT-BOOK OF COMPARATIVE - -ANATOMY. By Dr. 
ARNOLD LANG. With Preface by Prof. Dr. ERNST HAECKEL., Translated by H. M. BERNARD, M.A.. Cantab., 
and M. BERNARD. Part I. 8vo, 17s. net. 


e- HLEMENTS ‘OF THE COMPARATIVE ANATOMY oE 


VERTEBRATES. By Prof, R, WIEDERSHEIM, Adapted by W. NEWTON PARKER, 8vo, 125. 6d. 


. A. THX'T-BOOK OF PHYSIOLOGY. By M. Foster, M.Ds 


e F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinjty College, Cambridge, With 
e Illustrations. Sixth Edition. Part I comprising Book I. Tam TE Tissues of Movement—The Vascular Mechanism. 
vo, cloth. 10s. 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 


GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Hlustrated, _ 8vo. 


a Part I—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. 
. ° Part IIL.—SPECIAL PATHOLOGICAL ANATOMY. Sections I.e-VIII. Second Edition, 12s. 6d. Sections IX.— 
XII. 12s. 6d. > 


. A TEXT-BOOK OF PATHOLOGY?’ Systematic and Practical. 
2 * Hy, Dt J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor ei Pathological Anatomy, Aberdeen. Copiously 
abo iIiSstrated. Vol. F, Med. Svo, "26s. [ Wel. LZ. shortly, 


LA TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


+ M. BALFOUR, M.A., F.R.S. In’two Vols. Second Edition. Medium 8vo. Vol. I. 18s, Vol. II. 21s. 
@ 
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MESSRS. ‘MACMILLAN & Ors 


NEW BOOK.S. i . 


-FETTERS OF ASA GRAY, Eqited by JANE LORING | QUALITATIVE ANALYSIS TABLES AND JHE- 


GRAY. 2 Vols. Extra Crown 8vo, 15s. net. 


THE COLLECTED WORKS OF THOMAS HENRY 
HUXLEY, F.R.S. I> Monthly Volymes. Globe 8vo, 
55. e:.cVoluine. (The Everstey Sertes.} 

@ Vole I. METHOD ANT) RESULTS. 

Vol. I], DARWINUANA, 

Vol. III. SCIENCE AND EDUCATION. 

‘Vol. IV. SCIENCE AND HEBREW TRADITION, 

ë i 


ELEMENTARY TREATISE ON THE GEO- 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown, 8vo, 45. 6d. 

NATURE, —** They book appeals successfully to a larger 
public than the students of the Indian Colleges.” 


AN 


ELEMENTARY TRIGONOMETRY. By H. S. HALL, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College ; and §, R. 
KniGcut, B.A., M.B., Ch.B., formerly Scholar of Trinity 
College, Cambridge ; late Assistant Master at Marlborough 
Coflege. Globe 8vo, 4s. 6d. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS, By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 
of Michigan, Part É, Kinematics. 8vo, 8s. 6a, net. 
Part II, Introduction to Dynamics, Statics. 8vo, 
$s. 6d. net. * ° 


[TEE MECHANICS OF HOISTING MACHINERY. 
Including Accumulators, Excavators, and Pile Drivers. A 
Text-Book for Technical Schools, and a Guide for Practical 
Engineers, By Dr. JULIUS WEISBACH and Prof. GUSTAV 
HERMANN. Authorised Translation from the Second 
German Edition. By Karu P. DAHLSTROM, M.E., 

œ Instructor of Mechanical Engineering at the Leehigh 

a niversity. With 177 Illustrations. Medium 8vo, 12s, 6d. 


net, 
d 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE. 


With a short Description of the Construction of # Battle- 
ship. Compiled for the Use of Junior Students of Marine 
Engineering. BI Staff-Engineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. e 


8 
4 TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCTION OF DYNAMOS, By Ducatp 
C. JACKSON, B.S., C.E., Professur of Electrical Engineer- 


REACTIONS OF CERTAIN ORGANIC SUB- 
STANCES. By E.e A. LETTS, D.Sc., Ph.D., 
F.R.S. E.” @.C.S., &c., Professor of e Chemistry in 
®@ueen’s College, Belfast. 4to, 7s. net. 


o BRITISH MEDICAL FOUR NAL,—‘* The work before 
us is certainly one of the best of its kind, and is free from 
objection if intelligently used by both teacher and student. 
The tables for thegreactions of the alkaloids and of normgl and 
morbid urine, as well as those for the examination of bloodg 
urinary calculi, &c., will be found extremely useful to medical 
men. <A special feature in the book is a very carefully prepared 
table of the solubilities of the als of the various metals in the 
principal solvents,” œ 


A THEORY OF DEVELOPMENT AND HEREDITY. 


By HENRY B. ORR, Professor at the Tulane University of 
Louisiana, Crown 8vo, 6s. neg. e 


A TEXT: BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL KODY.  Includfng an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR: GAMGEE, M.D., FER. Š., Emeritus 
Professor of Physiology in the Owens College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 18s, 


THE ROMANCE OF THE INSECT WORLD. By 
N. BADENOCH. With Mlustrations by MARGARET 


T D.  BADENOCH and others, Crown 8vo, 6s. ® 


THE DISTRIBUTION OF WEALTH. By JOHN R. 


MMONS, Professor of Economics and Social Science,® 


Tadiage University. Crown 8vo, 7s.enet. 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH., 
8vo, 10s. net. 


ELEMENTS OF HANDICRAFT AND DESIGN. By 
NSON, M.A® Oxon. 


ae elon an 5s. net. 

SCHOOL BOARD CHRONICLE,—*Tt is a solid, prac- 
tical work—practical always „with an intellectual as well ag a 
merely educational side to it.” 

GLASGOW HERALD.—“ Mr. “Benson has the aai 
habit of showing not only that a piece of work should be done 
in a certain way, but of explaining why it should be so done, 
Like Hudibras ‘ For every why he has a wherefore’; and the 
lid explanations of the ‘wherefore’ are perhaps the most 
distinctive features of the book.” * 


DRAWING ANT, DESIGN: A CLASS TEXT 300K 
FOR BEGINNERS. By E R YLOR, Headmaster® 
of the Birmingham Municipal hee of Art. With Illustra- 
tions. Oblong Crown 8vo, 2s. 62, > 


With Illustrations. , 


* 8 


SCOTSMAN,-~‘* It is an admirable enanual of its kind, and “eee, 


ing, University of Wisconsin. 8vb, gs. net. oug it to be widely put in use in elemenlary schoolsof art.” 
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NEW MICROSCOPIC OBJECTS, | _ 18s" 1ssumb. NEW EDITION OF WATSON & SONS 
“e® ete EEE. $ | CATALOGUE of*MIGROSCOPES & APPARATUS. 
e 7 @ a . Ss d It contains full particulars Tof 
Winter Bud of Plane Tree—double stained; very effective s.e s 2° | The VAN HEURCK MICROSCOPE (the instrument par excellencė fo 
s alate of Paludine vivipard-—very pretty ies PE T oe ph®to-mier raphy and all research of the most delicate nature. 
Very fine new, Longitudinal Sections of Teeth of Bolphin, Cat, Saw- > The Ade ping ied ETUDEN S MICAOEROPE, morata on apoy 
@ . fish, Lion, SMfark, Pig, Crocod&e, Pikefish, Sheep, Hare—each x 6 papod eA T liisi and the newly-introduce 
@' Group of about 150 Diatoms from Corsica—new and very choice .. 6 6 | NEW LABORATORY DISSECTING MICROSCOPE, a 
Type Slide of 4q@different Diatomacez: from Santa Monica fas - 6 6 | NEW ya ree VARNIT WRS (in three powers), giving, lag, 
il, : and flat field, ard good working distance. 
Very ie ~ rough aan Age oE Dagon A eee > ACHROMATIC CONDENSERS, ABBE MODEL CAMERA LUCIDA 
gis ERER, ey ee a Reh, ees ee NOSEPIECES, COMPRESSOR, &c. Made in ALUMINIUM. 
Do. tio. Garder Spider een eee er 2 O . > by 
Olivine Magma Basalt from Norham, N.B., for Polariscope. ene. jipaee Et IGE E Also, NEW EDITION of WATSON & SONS 
Set of 24 specially selected. Specimens for use with the Micro-polari- œ CATALO GUE OF MICROSCOPIC OBJ ECTS, - 
scope (see p. 23 of new edition ‘Object Catalogue”)... +» 27 6 | Containing many new Specimens, and new Sets of Slide usaia t 
Set of 24 Botanical Slides (Elementary Tissues) for Students every department of research. 
pe 29 of new edition ‘‘ Object Catalogue ”’) ... enon « 24 0 Either of the above Catalogues sent post free on application, © 
= WATSON & SONS have the honour to announce ‘that ae have received 3 AWARDS at the World’s Fair, Chicago, being the ie opened 


by any Optician, and making in all 36 GOLD and other MEDALS awarded to them at the principal International Exhibitions of the . 
. WATSON & SO NS OPTICIANS TO HER MAYESTY'S GO VERNMENT. 
y 313 High Holborn; London, W. C,; and 78 Swanston Street, Melbourne, paren 
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PERKEN, SON AND RAYMENT, MANUFACTURERS. 


: CATALOGUE IS 6ENT POST FREE. 
“OPTIMUS,” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions, The Lens gives crisp definition, 
` being aguperior Achromatic Photographic 
Combination, with Rack and Pinion Com- 


‘ | l ; 
PHOTOGRAPHIC 
. pound Condenser of gin. diameter. Each OUTFITS.: 

has 3-wick Refulgent Lamp, and is com- 


plete.in Box. Russian Perforated. ' Rayment’s Wide Angle; Long Focus, Rack Camera, Three Double D 


+ 


ts OPTIMUS” 





. Student’s Lantern (to A Demonstrating Tank} with Brass £ s. £ Slides; “Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tri 
e> — -Sliding Tube- Bee e e ae 2 0 | and best Warerpeniot Case. 
e° Russian Iron Body, Brass Sliding Tubes |. 210 0 ` Giving Pictures of the following sizes in-inches. . quali 
PERE ot outside ca aes Dace, Brass Stages & Sliding x | 4k X 38 | 6} x 4 8% X 6} |10 X Blx2 X 10| rs X xa 
° Lantern PHOTOGRAPHS, Plain 1} Coloured 1/6 each, £10 £12 £15 £20 £25 £30 è 














' PERKEN, SON & RAYMENT, "msme LONDON. 


FRYS oa COCOA 
s Concentrated l 


— 60. Prize Medals Awarded to the Firm. 











s + 
; , "BE CAREFUL TO “ASK FOR, FRY’S PURE CONCENTRATED COCOA. 
* > + 
a .? giinted by RICHARD Cray AND Sons, LingtEep, at 7 and 8 Bread Street Hill. Queen Victoria Street, in the City ot Lopdon, and Published 
a Š MACMILLAN AND Co., at 29 Bedford Street, London, W.C., pand 66 Fifth Avenue, New York.—Tuurspay, December 2r, 1893 3. 
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® 
A WEEKLY ILLUSTRATED JOURNAL .OF SCIENCE. ə 
> >- 
l i Ti o the solid ground 
Of Naturedrusts the mind which builds for aye. WORDSWORTH. = 
: . e < 
No. 1261, VOL. 49] © THURSDAY, DECEMBER 28, 1893. PRICE SIXPENCE 
E E E E a EEE ee er 
NwBgeistered as a Newspaper at the General Post Office.) ' {All Rights are Reserved. 
| NEWTON'S MEW PATENT ELECTRIC LANTERN. > T 
NEWTON & CO Pisa E Ž NALDER BROS. & co. 
ee > isi d ža | 16 Red Lion Street, Clerkenwell, E.C 
Eee ST se, py egg me 
LONDON. , ae i = N Bg a l O a’ 
— tani iao 
: ‘ee | GALVANOMETER - MIRRORS, 
e T : an Ss PLANE AND CONCAVE. 
Catalogue, s > crn , 
Now Reavy, M: i, M R | ALSO LENSES & OBJECT*GLASSES, , 
Post Free, Gd. f : AND o 
Pope HIGH-CLASS OPTICAL WORK. 
and Arc Lamp, These are all made under the personal supervision of Mr 
Complete ANDERSON, late of H. ANDERSON & Sonse © 


as Fig, £25. 


CATALOGUES ON APPLICATION. 





GRIFFIN’'S 'İNEGRETTI AND ZAMBRA’S 


~ PHOTOGRAPHIC SPECIALITIES. or a a a a 
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E G | si 2. 
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AY COLLODIO. | H E> | « 
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ANY | E OYE A ' 
PRINTING-OUT PAPER. BAROMETERS, MICROSCOPES, TELESCOPES MACIC, LANTERNS, eo. « 


THE “LIMAX” PLATES produce results possessing all | N. & Z's Special ‘« Presents” Price List, being a selection of allsuch è 
LATE. Instruments as are Purabi for Pres agin, se sent free on applicat . 


the Brilliancy and Tone of the OLO WET P 
en a a eaer no ae y 
rd eSauiples of either of the above post free es Is. N E G R E T T I i & Ze A M B R.A $ 
C eS i SCIENTIFI® INSTRUMENT MARERS TO?THE QUEEN. ° 
JOHN J. GRIFFIN & SONS, E. 38 HOLBORN VJADPUCT. 9 
22 GARRICK STREET, COVENT GARDEN, Branches—45 CORNHILL, and 122 REGENT STREET. 
LONDON, W.C. Photographic Sflidio—CRYSTAL PALACE, SY DENHAM, rc 
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. With NATURE of January 18 
will be issued a4 LITERARY 
SUPPLEMENT, the ‘outside 
pages of which will be tevoted 
to PUBEISHERS’ ADVERTISE- 
MENTS. Such Advertisements, 
should be sent to the Office of 
NATURE not later than 


Monday, January 1o. 


` UNIVERSITY COLLEGB, BRISTOL. 


The SECOND TERM will begin on JANUARY z8. Theologe 
supplies for Persons of either Sex, above the ordinary School Age, 

E the means of continuing their Studies in SCIENCE, LANGUAGES, 
HISTORY, LITERATURE, and THEORY of MUSIC, The CHEMI- 
CAL, PHYSICAL, ELECTRICAL, ENGINEERING, GEOLOGICAL, 
and BIOLOGICAL LABORATORIES are open Daily. The Engineering 
Department includes Civil, Mechanical, Electrical, and Mining Engineer- 
ing, Surveying 'and Architectural Work; and special arrangements for 
practical work have been made with various Engineers in and near Bristol. 
Several SCHOLARSHIPS are tenable at the College. 


ENGINEERING EDUCATION. 
Professor®-J. RYAN, M.A., LL.M. (Camb.), D.Sc, (Lond.). 


Wniversity COLLEGE, Brisro.t.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Engineering. Mineralogy, and Applied Geology for 
Civil and Mining Engineers. Facilities are offered in the way of College 
Scholarships, Engineering Works Scholarships, and special arrangements 
for entrance into professional life. f ! 

CALENDAR, containing full information, price rs. (by post, 1s. 3đd.). 


Applécations for @/acancies should be made as early as possible to the 
o SECRETARY, from whom Prospectus and particulars of residence in Clifton 


may be obtained. 
e JAMES RAFTER, Secretary. 
- THE „ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 
* 


Sof AND 


SCHOOL OF SCIENCE. 


PENYWERN® HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Paincipat—G. W. pe TUNZELMANN, B.Sc., M.LE.E. 
Sewior-InstRUcTOR—C. CAPITO, M.LE.E., M.LM.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
* mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and fhe Central Institution. 





BACTERIOLOGICAL DEPARTMENT. 
: KING’S COLLEGE, LONDON. 


e 
@ Director of the Laboratory: Prof. CROOKSHANK, M.B. 
. Demonstrator: Dr. HEWLETT, 


The Laboratory is open daily from 10a.m. to 5 p.m, for INSTRUCTION 
and ORIGINAL RESEARCH. 
Fee for one month, 45 55. m 
Evening@Class, Monday, 7 p.m. to 9 p.m., £2 25. 
D Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 2s, 
e For Syllabus apply to the SECRETARY. 


. ORGANISING ‘SECRETARY FOR 


°.  . TECHNICAL, EDUCATION. 


ee ee PPLICATIONS are inviged for the Office of ORGANISING 
CRETARY, to act under the direction of the Technical Education 
Committees of the County @outtcil of Cambridgeshire and the Town Council 
of the Borough of Cambridge, 
Salary, £300 per Anhum, with an Office in Canféridge, and travelling 
r expenses. $ a 
Apglications, accompanied by a full statement of thf qualifications of the 
@ Candidates, to be sent ig omor before JANUAR Ye8, 1894, to Mr. P. C. 
FivzGERALpb, Shere Hall, Cambridge, 3 
itm por e ê g 
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$ 
EVENING &ECTURES TO WORKING MEN. 


@ 
ROYAL COLLEGE OF SCIENCE, 
d LONDON. r 


2 

The Second Course, consisting of Six Lectures on ‘Plant Structure 
Considered in Relation to the Environment,” by J. B. FARMER, Esq., 
M.A., F.L.S., wif be delivered at the Museum of Practical Geology, in 
Jermyn Street, S.W., commencing at 8 o’cloekon MONDAY EVENING, , 
JANUARY 8, 1894. ° -i 

Tickets may be obtained by Worfing Men only on application at the’ 
Museum on Monday Evening, January 1, from 6 to to o'clock. 

Fee for the Course, 6¢. Each applicant is requested to bring his name, 
address, and occupation written on aslip of paper, for which the Ticket 
will be exchanged. 


BRITISH ASSOCIATION» - 
FOR THE 


ADVANCEMENT OF, SCIENCE, 


The INDEX to the REPORTS from 186r to x890 is Now Ready, 
Price rss. nett. It may be obtained from Mr. MURRAY, Albemarle Street ; 


or at the Office, Burlington House, W. 
PEOPLE’S PALACE, 


a MILE END ROAD. 


The GOVERNORS are prepargd to receive Applications for the Appoint- 
ment of TEACHER of CHEMISTRY in the Evening Classes ang Day , 
Technical School. Commencing Salary, £250, rising to 4300. 
Applications to be addressed to the CLERK te the Governors mot 
JANUARY 8. 


W. WILSON, formerly Foremanet Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Ewperimental Work carried 
out for Professors. s6 Crogsland Road, Chalk Farm, London, N.W. 


To SCIENTISTS and LANTERNISTS, &e. 


THE ART OF PROJECTION, AND COMPETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolying, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &e., &c. Prof. MALDEN saysi— A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike, 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d.; Postage, 5a. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewste 
House, Mortimer Road, Kingsland, North London. 


ALBERT EDWARD: JAMRACH 


(Late CHARLES JAMRACH), ° 
* NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 





er than 








Netsukig, China, Lacquer, Gongs, Shells, and other Curios. 
> l À 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, | 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading @ext-books, in Boxes, with Trays. 
50 Specimens, 10s. Gd.; 100 do., 21s8.; 200 do., 428.9 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. ° 
ROCK SECTIONS for the MICROSCOPE from rs. 6d. each, Post Free. 
bee CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock, 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 
Se ne a, a ea Ne Tir Oe a a EE cI 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Stentor coeruleus, Spongilla fuvtatilis, Philodina 
roseola, Brachionus rubens, Stephanoceros Eichhornii, Lophopus crystal« 
linus and other Pond Life. Spgcimen ‘Tube, with Drawing and Descrip- 
tion, Price Is., Post Free. Amoeba, Hydra, Vaucheria, living Crayfish, 
and other types for the Student in Biology. 


T. E. BOLTON, 
FARLEY ROAD, MALVERN LINK. 
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F. H. BUTLER, M.A. Oxon., Assøc.R.S.Mines. | VO77CE.— Advertisements afd Ofesinesselevers for ž » 
NATURAL HISTORY AGENCY, , NATURE sould ġe addressed to the Publishers ; 
158 BROMPTON ROAD, LONDON. Editorial communications “to the Editor. The» 
\Dealér in Rocks, Minerals, Fossils, and other Objects | e ‘elegraphic address of NATURE is ‘“‘ PHUSIS,~ 
of Scientific Interest. LONDON.” , z . ° 
A P ER to alori EE a ae selection ot S ea cut and : 
t ; t i i localities. ; 
ii cones ck Sedimentary Rocke, Species Tubes eaid Does | SUBSCRIPTIONS*TO «NATURES = 
gard Trays, Labels, Blowpipe Apparati, CaMnets for Minerals and Fossils, 4s. dè 
nsects, and Birds’ Eggs, and Entomologists’ requisites always on hand. Yearly { go Se igh ce Se cas ae od Sy cae, den ee BO OB S: 
Lapidary’s work executed. ® 
Now Ready, THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. Half-yedply. 2... 2 6 ee ee ee e O14 G 


Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, b 
W. F. Hume, D.Sc., price 2s 6a, z Quarterly 2... 2 eee eee ee OOF GE 


e TO ALL PLACES ABROAD :— 





"| R VCArl ye: roa Sue ei ee ee ae we ETS 6 
COLLECTTONS oF MINERALS, ROCKS, oR FOSSILS, | Yet. sve sss Img 
pecially prepared to meetRequirements of Students, Lecturers, &c. Quarterly ©... 2 eee eee es 08 
And Ill i h i ls, is ’ ad 
Schools, &c. price 208. 6d. to 42s. and upwards. Special Instruction and | CHARGES FOR ADVERTISEMENTS, 
‘Collections for Travellers, Prospectors, &c. Terms on application. Three Lines in Column o 2 6 a 
MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. ` Par Line aller snu ao aa crea a SOE oth 9 „e wl 
aloca Allene oa te Gar ach gee mean e eon, ba Big nbt Bacay uarter C olunma s. (6.28. 
. e.. uarter Page, or Halfa Column ... I I5 © 
Apparatus, Cabinets, and Appliances for Museums Half a Page, or a Column 35 0 a 
ad for Field Work of every description. í e 
n p Whole Page .....4.. ®,..-+. 6 6 O 
' CATALOGUES ANDOLISTS FREE ON APPLICATION TO M: Ord Ble t MACMILLAN & CO 
SAS. R. GREGORY oney Orders payable to | L, ; 
MINERALOGIST AND GEOLOGIST, OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. E 
d 
EE N eae ee E 
BREAKFAST—SUPPER, HOLLOWAY’S PILLS- 
'EPPS’S a ae 
Biliousness, Sick Headache, Indigestion 
GRATEFUL—COMFORTING., and all Internal Complaimts. «+ r 
CAN BE TAKEN BY THE MOST DELICATE. 
° O A Holloway’s Pills and Ointment ‘may be obtained 
BOILING WATER OR MILK. all Medicine Yenders. i 





_ MESSRS. MACMILLAN’ & 00:8 NEW BOOKS. ` 


WITNESSES TO THE*UNSEEN, AND OTHER ESSAYS. By Wire 


WARD, Author of ‘ William George Ward and the Oxford Movement,” and ‘‘ William George Ward and the Catholic 
Revival.” 8vo, ros. 6d. e 
MANCHESTER GUARDIAN.—“ The essays are written with force, conviction, and sobriety.” 
SPECTATOR.—* All of them are thoughtful and®substangial contributions to the clearing up of the general assumptions 
which underlie the religious belief and unbelief of our time, and all of them are well deserving of the more permanent form in. 
, which they are now presented to the public.” l 
ZTIMES,—‘* A pregnant and suggestive view of the larger intellectual tendencies of our own gnd other ages is enforced and ° 
“illustrated by Mr. Ward with much speculative insight and great literary brilliancy.” -æ 


y e 
ESSAYS ON QUESTIONS OF THE DAY,’ POLITICAL AND SOCIAL. 
j By GOLDWIN SMITH, D.C.L. Extra Crown 8vo, gs. ° T ; 
BAILY CHRONICLE.-—“ He is a thoroughly well-informed, incisive, and courageous critic of the new order of ideas.¢ 7 


THE LIBRARY EDITION OF LORD TENNYSON’S WORKS. Vol, IX., 


e 
“ Demeter and other Poems.” Globe 8vo, 5s. 
This, with the eight volumes already published, completes the Library Edition of Lord Tennyson’s Works. 
ACADEMY.—** These nine well-printed and green-coloured volumes will probably long remain the standard edition of 
Tennysgn’s com@lete works.” ° 


SYLVIE AND BRUNO CONCLUDED. By Lewis Carrot’. With Illustrations e ” 


by Harry Furniss. Crown 8vo, 7s. 6d. net. 


REMINISCENCES OF THE eGREAT MUTINY, 1857-59.. Including the 


Relief, Siege, and Capture of Lucknow, and the Campaigns in Rohilcund and Oude, By WILLIAM FORBES ° 
MITCHELL, late Sergeant 93rd Sutherland Highlanders. Extra Crown 8vo, 8s. 6d. net. ° . ° k 
TIMES. A striking and original contribution to the most thrilling chapter of our modern history... . His narrativd™y i 
vivid and full of strange and romantjc incidents.” ` 
ACADEMY.—“ It would be easy to quote pages from this book, but we have sqid enough to show that truth thay sometimes. š 
bénot only ranger than fiction, but also not less interesting to read,” ` : . 


SPECTATOR.-æ“‘ One of the very best soldiers’ books ever written. There isenot a dull page in if, and exiting yarns of all » 
descriptions follow each other without intermission, No one who wants to be amuse and to be made tg fegl proud of our rmy , 
should fail to read it.” ° 

MACMILLAN AND CO., LONDON. , u fy = 
. e 
s & e ® ” s = . 
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= e° Se è NOW READY, Post 8vo, @rice ros. afd i 
.. DARWINIANTSM: Workmen and Work. 
“By J. HOTOHISON STIRLING, F.R.G.S., and LL.D. Edin, 


r ¢ Author of ‘'A® Regards Pfotoplasm.” , 
* ParTI.—THE WORKMEN, [These aresthe Darwins—Grandfather, Father, and Son, each psychologically characterised at full. ] 
Part II. — BHE WORK, [This the theory of Natural Selection minutely tak@n up and point by point gone into. ] 


©" say that these chapters abound in acute reasoning telling examples, sharp criticisn#s, and brilliant flashes of wit, is only to give a very modeséimpré 
“sion ofaheir argumentative power. ... Dr. Stirling has produced an amazingly clever book, it is literally true that thare is hot a dull page init.” =s Cols, 
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° Edinburgh: TÌ & T. CLARK, 38, GEORGE STREET. | 
l e. i Now Ready. Demy 8vo. Price tos. 6d. net. | = 3 
ANNALS OF BRITISH GEOLOGY; 1892. 
The Set of Three Vols., 1890-1-2, may be had at One Guinea net. ; © 
e Ay BULAU & CO., 37 Soho Square, wW. . e 





DUST IN AIR. ON SALE BY 
e n AITKEN’Ss POCKET DUST COUNTER. MACMILLAN '& BOWES, 


AITKEN’S KONISCOPE. CAMBRIDGE. 
PLATTNER’S COMPLETE BLOWPIPE® EE A TENS 8 Vols. in 12 Parts. 1868-73. 
; LABORATORY ! pees 
Io i , Notes et Mémoires; Cours de physique; Conférences de phSeiques 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENTIFIC Lecons d’Optique physique; Théorie idchanicie dela chaletgr. > 


oe VOYAGEURS. JOULE, J. PRESCOTT.—Scientific Papers.. 2 Vols. 
For the Qualitative and Quantitative Analysis of Minerals, including very 1884-7. 245. + © 
numerous Assay and Blowpipe Tools and Reagents, with a fine Balancein | RAYLEIGH. LORD.—The Theory of Sougd. Vols. I and 
coligpsible glass case. ‘Travelling Case measures 214 X 174 X 184. > ¥ 
Weighs so ibs. Price £25 12s. Gd. 


2 {ail yet published). 1877-8. 305. 
RIEMANN,8S.—Mathematische Werke, 1876. 12s. 
PONTECOULANT, G. de. —Théorie analytique du Sys- 

tème du Monde. 4 Vols. Calf. 1829-46. 30. 

A Complete Copy, with all the Supplements, : 
ARCHEMEDIS OPERA.-—Folio, Bds. Oxon., 1792. 

I2. 

BOOLE, G.—-Treatise on Differential Equations. d Edi- 

tion [Edited by J. TODHUNTER.] and Supplementary Volumeğr8ős. 2 


Vols. 36s. . , 
BRIOT, C.——Théorie des Fonctions Abéliennes. gto. 1879. 





gs. 
% PEACOCK, G.—Treatise of Algebra. 2 Vols. 8vo. 1842-5. 
12S. : 7 
WHITWORTH, W. A.—Trilinear Coordinates and other 
Methods of Modern Analytical Geomet:$ of Two Dimensions. 1866, gs. 
WOODHOUSE, R.—Treatise on Isoperimetrical Problems, 
> and the Calculus of Variations, Very scarce. xBro. 185. 
° THE CANTILEVER ENLARGING APPARATUS, Extracted from Catalogue No. 247, just issued, and which will 
w FOR SCIENCE, PŘOTOGRAPHY, DRAUGHTSMANSHIP. be ent Post free on application, 
30 various sizes. , Special Descriptive Pamphlet Post Free. 2, Now Ready, Cloth avd, oso opa Price ze, act Postage bd, @ 
m ae ee , ~. » 8VO, ” - net, . 
The Uatversal Projection Lantern fr Science Lecturers, | AN INTRODUCTION TO THE STUDY OF THE 
and ordinary Lantern slides, Sketches, and figuring of Sums. The class 
follows the teacher's pencil ... eee an s ia Se £8 12 D I A T O M A C E Æ. 
Compere ith mirrors, lenses, prisms, and special cut off PATU i By F. W. MILLS, F.R.M.S., with a 
urner ssa ves aoe one oes wea ee one 
@ BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 
MICROSCOPES AND ACCESSORIES. Contents.—Preliminary Remarks—The Structure of Diatoms- Movement 
Large Stand, rack motion, mechanical stage, Abbe illuminator, sub- | of Diatoms—Classification of the Diatomacea, with a Conspectus of the 
á stage with rack. Apochromatic Objectives, 16, 8, 4 and 2m/m | Families and Genera—Modes of Reproduction—Collecting Diatoms—* 
Homog. im. Comp. Oculars, 4, §, 8, and 12, magnifying Mounting Diatoms—Microscopical Examination—-How to Photograph 
eg Sey as A a very PAGS oe vs £65 100 | Diatoms.—BIBLIOGRAPHY. s 
s o. with solid stage, modified to ma A i 
. 60 to 1000 diameters ies ae ae goed £40 10 © e E 
Petrological Microscope, for the optical analysis of Rock and 
° Minn Poles Polariscope, Quartz Disc, a ot a ing PH: N IX FIRE OFFICE, 
@2 to 480 diam.... wee, ee vöi v hes vee 
Petwological Microscope... ... oe avs „=. £10 100 19 one ARD ST., E.C., and 57 pena CROSS, S.W. 
Do. “doe. e eae tee EGS GO , : 
Microscope for General Science or Medical Study, medium MODERATE RATES. ABSOLUTE SECURITY. 
stand with rack, illuminator with rack and iris, 2 Oculars, a Obleci ves: ELECTRIC LIGHTING RULES SUPPLIED, 
" and double nose-piece magnifying 40 to 420 m « £15156 LIBERAL LOSS SETTLEMENTS. 
ie AdWitional powers and accessgries can be fitted on to this fine PROMPT PAYMENT ‘OF CLAIMS.» 
. Bacteriological or OPO ie cla cs ree peas Joint Segreraries—W. C. MACDONALD and F. B. MACDONALD. 
icroscope, rack stand, illuminator, 2 eye- 
r pieces, and 2 objectives ... Pee ra aa sai w £10 o _ LOSSES PAID OVER £19,000,000. _ 
Oil Immersion for it te Be ee jae ee BG OO Tho Cambridge Scientific Instrument Company, 
e* OHEMICAL APPARATUS & PURE CHEMICALS. St. Tibb’s Row, Cambridge. 
> Packet Spegtroscope, 3} in. long. fixed slit e ne o u 18A j ‘ 
| jc. or ee do. Shin. ong, adjustable sit x az: CALLENDAR’S PATENT ELECTRICAL PYROMETER 
: : han Be TO ARIN, DANG sr,- geet Se ~ | for Scientific and Commercial purposes. Descriptive 
FINE CHEMICAL BALANCES, SHORT AND LONG BEAM. Pamphlet of the above®will be sent Post Free on Appli- 
Museum, SPECIMEN, AND PREPARATION JARS, BOTTLES, AND ti 
e » ° CorkinG TUBES. ; rod car kek r . . 4 
E O meeer Descriptive List of Physiological and PhYsical Instru- 
e VV rLL2LI AM aA O M E, ments, &c., with 95 Illustratiohs, Post Free, rs. 6d, 
e , SCIENTMICe INSTRUMENT MAKER, Address all communications; 
, 2 WEST*COLLEGE STREET, RDINBURGH. “Instrument Company, Cambridge.” 
(my ° Ns ° 
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DIARY OF §SOCdETIES. 
© 
LONDON, 
‘ THURSDAY, DECEMBER 28. s’ 
azar eens: at 3,—Air, Gaseous and Liquid: Prof. Dewar, 


e 
SATURDAY, DECEMBER 30. 


(ewe ~ 
Rov S A NESTEU TION at 3—Ain Gasgous and Liquid: Prof. Dewar, 


iv 


SUNDAY, DECEMBER 31. 


SUNDAY LECTURE ŞOCIETY, at 4.—The Evolution of the British Isles ; a 
Study in Geology (with Oxy- hydrogen Lantern Illustrations): Dr. R. D. 
Roberts. 

R MONDAY, JANUARY æ». 
Fiero na NSTITUTE, at 8.—Endurance of Cosmical Conditions; Prof 
obley. 
TUESDAY, JANUARY r. 
ROYAL INSTITUTION, a 3.—Air, Gaseous and Liquid: Prof. Dewar, 
THURSDAY, JANUARY 4. 
Rovat INSTITUTION, at 3.—Air, Gaseous and, Liquid: Prof, Dewar, 


SATURDAY, January 6. 
sl ed at 3.—Air, Gaseous and Liquid < Prof. Dewar, 


=f4ICROSCOPICAL STUDIES 
MARINE ZOOLOGY. 


We begin, this month, the issue of a specially useful and high-class 
Series of Microscopical Preparations Illustrative of Rare Marine Life. 
The first Series will comprise Fourteen Slides sent out in Four Quarterly 
Instalments. The Fis®t Instalment (now ready) comprises :— 

The Beautiful Pelagic Ascidian Sa/fa shown in one Slide in ventra 
position, in a second laterally; also the Pelagic Annelid Tomopteris 
carrying Ova; and lastly, a Special Mount of Lucernaria, showing Ova 
Sperm-masses, C-cystophoses, Septa, &c., &c. 

Eh Instalment will be accompanied by dl Descriptive Letterpress 
(28 to 24 pp.) and by Two Hand-coloured Lithographed Plates), Sub- 
scription 21s. for Series of Fourteen Slides, Post-free, with Journal, 

Subscribers having already any of the Slides, are at liberty to exchange 
for others not in their Collections, but Lacernzaria will, we think, be the 
only instance in point in the Series. 


SINEL & HORNELL, Biological Laboratory, Jersey (C.I) 


CONCHOLOGY. . 


@ New andi interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &e. 


ë 
COLLECTIONS AND SPECIMENS BOUGHT. 
COLLECTIONS FOR MUSEUMS FROM 485 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, GARD TRAYS &¢, 


All kinds of Glass-Topped Boxes, &e. manufactured on the premises 
and supplied promptly at moderate prices. 


Rectangular, from rs. 3d. per dozen. 
e Circular, from xs. per dozen, 
Card Trays, 4s. gross ; Glass Tubes, 4s. gross. 
Price List on Application. 


. HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W, 


SAMUEL HENSON, | 


LAPIDARY MINERALOGIST, &e, 
ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. ree on hand, 
Good Examples of the various Gems, Fancy St8nes, and S@mi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, 
Agate, &c., & 

Choice Spe&mens of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japar® Collections and Apparatus for 


amden or Prospector. 
LESSONS GIVEN. 


SAMUEŁ HENSON, 


97 REGENT STREET, LONDON, W., 














Labradorite, Rock Crystal, 
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NATURAL SCIENCE. .. 
eA Monthly Beview of, Scientific Progresé, 


CONTENTS, JANUARY, 489 
NOTES ANP COMMENTS. e > 
L.~TYNDALL. ° s 
W. Grecory, D.Sc., F.G.S 
IL.—NALTURAL SCIENCE aN JAPAN. 
ae BaTHER, M.A., F.G.S i 
,I.—THE LA PLATA MUSEUM. °. 
R, Lypexxer, B.A., Fiz 
IV. NOTE € ON THE AIR-SACS AND HOLLOW BONES OF 


FREDERIC A. LUCAS. 
V.~—CELL-DIVISION. 


M. D. HILL. ' 
VI—RECEMT RESEARCHES ON OLIVE-BROWN SEA- 
WEEDS. -+ 
Miss E. & BARTON. 
VIL—SCIENTIFIC VOLAPUK., 


Reviews or New Books. > 
OBITUARY. at mÀ 
News or Ueuversirizs, MUSEUMS, AND SOCIETIES. 

CORRESPONDENCE. 


Wo. 23 is the First Part of a New Volume. 


LONDON AND New York: MACMILLAN & CO. 


PRICE ONE SH@LLING ° NETT. 
Editorial Offices: 5 John Street, Bedford Row, London, W.C. 


By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 

OUR MORALITY AND THE MORAL QUESTION. 
endEd. 3s. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, may coloured, 55. 

HOW TO WORK WITH THE MICROSCOPE., Io 
Plates. exs (Harrison.) 

PROTOPLASM. 4th Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 

BIOPLASM : or, Living Matter. 65. 6d. 

ON LIFE AND ON VITAL ACTION? 5s ? š 

THE MYSTERY OF LIFE, 3s. 6d. ° 

THE “MACHINERY” OF*LIFE. 2s. 


London: J. & A. CHURCHILL. >» 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. oe Ta Scs, and R. LLOYD 
PRAEGER, 
Vol, x (z892), Price 3s, 6d, Vol.2 C wili be sent in ‘Monthly Parts to 
any Address for ss, 
Dublin: ASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent} 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


New Publication, Subscriber's Edition, 


Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber's Name will an als on his or her own Copy), m 


Engitled p 
1892. ie 


FOURNET, 
: AN ILLUSORY EYE DISEASE. 


CONTENTS 1 — 
PROGRESSIVE (sic) MYOPIA. 

Case No. r.-~-Culled from Mr. ROBERT BRupENELL CARTER. 

One Lithographed Prescription. Four Wood Engravings. 
Case No. 2.--Culled from Mr. NETTLESHIP. 

One Lithographed Moorfields Hospital Form,’ 
Case No. 3.--Culled from Mr. Joun Couper. 

One Lithographed Moorfields Hospital Form. e 
Case No. 4—-Culled from Dr. A. QUARRY S1ILcock. e ol 

One Lithographed Mdorfields Hospital Form, è 
Case No. 5.-~Culled from Mr. GEORGE Lawson. ‘ 

One Lithograp nee Moorfields Hospital Form. e 
Case No, sé2s.—Culled fr r. CRETCHETT. 

One Lfhographed Presciption: 


FOURNET ON CONVERGENT SQUINT. — ite 


Case No, 6.--Culled from Mr. NETTLESHIP. 


è e ? j 
-One Wood Enea 5 : e 
FOURNET ON RETINOSCOPY. 


Two Lithographed Moorfields Hospital forms. 
e 
WANTED A TRIBUNAL., ; s 
Printed and Sojd by e 
* A FOURNET, ý 
18 BENTINCK ST., WELBECR S£., LONDON, W. ° 
Price 28. 


° e e Tos i 


$ ay 


215. 
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HIESSRS MACNLLAN & 00. S TEXT- BOOKS FOR ADVANCED STUDENTS. 


‘POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


r remor U.S. Naval Observafbry. With 112 Hngravings and Five Maps of the Stars. Medium 8vo, 18s, 


A TEX'R-BOOK OF TH PRINCIPLES OF PHYSICS. by 


ALERED, aP ANIELL, M.A® Second §dFion. Medium 8vo, 21s. 


THE THEORY OF LIGHT? By Thomas Preston, M.A. With 


Illustrations, 8vo, r§s, net. 


APPLIED MECHANICS. By James H. Cotterill, F. R. S., Pro- 


v fessor of Applied Mechanics in the Roya? Naval College, Greenwich. Second Edition, Revised. Medium 8vo, "18s, 


e OUTLINES OF GENERAL AER a By Prof. Wilhelm 


t OSTWALD, Translated by J. WALKER; D.Sc., Ph.D. 8vo, 10s. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof, C. SCHORLEMMER, E.R.S. vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. L—The Non- Metallic Elerfents. Second Edition. 215, 
Vol. II. Two Partsy 185. each. {= 
Vol. ITL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, ead their Detivffives, 
Parts I., IT., IV., and VI., 21s. each. Parts III. and V., 18s. each. e ® 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M.PAPTISON MUIR, M.A., F.R.S.E., assisted by D, M. WILSON. With a Plate. 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
s Ar aa DAY., By ERNST VON MEYER, Ph.D. Translated by GkorGE McGowan, Ph.D. 


TEXTBOOK OF GEOLOGY. By Sir Archibald Geikie, F.R.S. 


Third Edition, Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


“General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
. FERREL, M.&., Ph.D., Late Professor and Assistant in®the Signal Service, Member of the ‘National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. © 8vo, 175. net. o 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH, 
ByeProf. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 12s. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY.” By Dr. 
ARNOLD LANG, With Preface by Prof. Dr, Erns? HAECKEL. Translated by H. M. BERNARD: M.A, Cantab. 
E and M. BERNARD. Part I. 8vo, 175. net. 


s- HLEMENTS ‘OF THE COMPARATIVE ANATOMY OF, 


VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 125. 6d. 


. A, TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D.» 


e F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge. e With 
@llustrations, Sixth Edition. Part I. comprising Book I. —-Blood— The Tissues of Movement—-The Vascular Mechanism, 
Svo, cloth. tos. 6d, 


a TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 


_ 2 GENESIS. By Prof. Ẹ. ZIEGLER. Translated by PonaLp MACALISTER, M.A., M.D. Illustrated. 8vo. 
e | Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. , 
š Part II.—SPECIAL AR ANATOMY. Sections 1.&-VIII. Second Edition, 12s. 6d. Sections IX.— 


o ù XIL 125. 6d., * 


t: A TEXT- BOOK OF PATHOLOGY, Systematic and Practical. 


By D. J. HAMIE.TON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdgen. Copiously 
Illustrated. Vel. el. Med, 8vo, "26s, (VBI, LZ. shortly. 


° A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 


M. BALFOUR,” M.A. F.R.S. a Vols. Second Edition. Medium 8vo. Vol. I. 18s, Vok, II. 218 
e MACMILLAN AND CO., LONDON. 
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MESSRS. MACMILLAN & CO: S. 


NEW BOORK.S. a e 


“TEPKERS OF ASA GRA Ay. 
r 


GRAY. 2 Vols. Extra Crown 8vo, I5s. net. 


THE COLLECTED WORKS OF THOMAS HENRY 
HUXLEY, F.R.S. In Monthly Vojumes. Globe 8vo, 
5s% each Volame. (The Eversley Series.) 

re Vol. I. METHOD AND RESULTS. 
Vol. II. DARWIDIANA. 
Vol. III. SCIENCE AND EDUCATION. 
Vol. IV. SCIENCE AND HEBREW TRADITION. 


AN ELEMENTARY TREATISE ON THE GEO- 

METRY OF CONICS. By ASUTOSHe MUKHO- 

EREE $ADHYAY, M.A., Fellow 8f the University of Calcutta. 
“Gown 8v0, 4s. 6d. 


NATURE.—“ The book appeals successfully to a larger 
public than the students of the Indian Colleges.” 


ELEMENTARY TRIGONOMETRY. By H. S. Hatt, 
M.A., formerlyeScholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College; and S. R, 
KNIGHT, B.A., M.B., Ch.B., formerly Scholar of Trinity 
E A Cambridge ; late Assistant Master at Marlborough 

ollege. Globe 8vo, 45. 6d. 


AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS, By ALEXANDER ZIWET, 


Assistant Professor of Mathematics in the University 


of Michigan. Part L, Kinematics. 8vo, 8s. GZ. net. 

Part II., Introduction to Dynamics, Statics. 8vo, 

8s. 6d. net. os 
s e 


SHE MECHANICS OF HOISTING MACHINERY. 
Including Accumulators, Excavators, “and Pile Drivers. A 
Text-Book for Technica! Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV 


HERMANN. Authorised Translation from the *Second | 


German Edition. By Kari P. DAHLSTROM, M.E., 
Instructor of Mechanical Engineering at the Leehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d, 
net, 


8 


ELEMENTARY LESSONS IN STEAM MACHI- 
NERY AND THE MARINE STEAM ENGINE 


With a short Description of the Construction of a Battle- 
ship, Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 
an® Enginfer H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s. net. ° 


° o 
A TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE G@NSTRUCTION OF DYNAMOS, Vol. I. 
By DucaALD C. Jackson, B.S., C.E., Professor of Elec- 
trical Engineering, University of Wisconsin. 8vo, gs. net. 
@ a ` 
e « 


e BRITISH MEDICAL FJ OURNAL.— 


Kglited by JANE “LORING | QUALITAFIVE ANALYSIS ‘TABLES AND» THE 


ONS OF CERTAIN ORGANIC SUB- 
. By Ee A. LETTS, D.Sc., Ph.D., 
F.R.S.ES ®F.C.5., &c., Professor ofe Chemistry in 
*Queen’s College, Belfast. 4to, 7s. net. 


—‘* The work before 

us is certainly one of the best of its kind, and is free from 

objection if intelligently used by both teacher and student. 

The tables for the reactions of the alkaloids and of norgaal and 

morbid urine, as well as those for the examination of blog, 

urinary calculi, &c., will be found extremely useful to medical 

men. A special feature in the book is a very carefully prepared o 
table of the solubilities of the salts of the various metals in the p anpi 
principal solvents.” e 






A THEORY OF DEVELOPMENT AND HEREDITY 


By Henry B. Orr, Professor at the Tulane University of i 


Louisiana, Crown 8vo, 6s, met. 
A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 


Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology in the Owens Cotlege, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. II., The Physiological Chemistry of 


Digestion. 8vo, 18s. 


THE ROMANCE OF THE INSECT WORLD. By 
L. N. BADENOCH. Witi? lilustrations by MARGARET 
T. "D. BADENOCH and others, Crown 8vo, 6s. e 


TIMES.—*“ A pleasantly written introduction to fhe study 
of insect life, profusely and very attractively illustrated.” | 


THE DISTRIBUTION OF WEALTH, By JOHN R. 
MONS, Professor of Economics and Social Science, 
Indiana University. Crown 8vo, 7s. net. 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, M.A., 
LL.D., Lecturer on Political Economy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH. 
8vo, 10s. net. A A 


ELEMENTS OF HANDICRAFT AND DESIGN. By 
ENSON, M.A. Oxon. With Illustrations. 
Extra ee 8vo, oy net, e 


GLASGOW HERALD. Mr. Benson has the tseful 
habit of showing not only that a piece of work should be done 
in a certain way, but of explaining why it should be so done. 
Like Hudibras, ‘ For every why he has a wherefore’; and the . 
“lucid explanations of the ‘wherefore’ are perhaps ethe most «| 
distinctive features of the book.” . 


DRAWING AND DESIGN: A, CLASS TEXT BOOK 
FOR BEGINNERS. By È. Re YLOR, Headmasfer 
of the Birmingham Municipal Scheel ot Art. With Ilustra- © 
tions. Oblong Crown 8vo, 2s. 6d. m e : J 

SCOTSMAN.—*‘Itis an admirable panual of its kind, and 
ought to te widely, put in use in elementary schoSls of art.” 


MACMILLAN & CO., LONDON ° 
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= PERKEN SON. AND RAYMENT;. MANUFACTURERS. 


e` o CATALOGUE TS SENT POST FREE. ° 


e “OPTIMUS” MAGIC LANTERNS. 


— Lante i9 efficient for Eghibi- 

è tions, - The Lens gives crisp definition, 

: being : a superior Achromatic Photographic 

_ Combination, with Rack and Pinion Cap- 
pound Condensegof 4in. diameter. „Each | 
has. 3-wick Refilgent Lamp, and is com- 
plete in Box. 


~ 





, Russian Perforated. 
" Student’s Lantern ‘(to take Demonstrating a) we Brani 4 


~ 


Sliding Tube ... z 
Russian Iron Body, Brass ‘Sliding Tubes 21 
| 5 bes outside Boys Panelled as Brass Stages & Sliding io 


S. Y. 
2 2 0 
0 o 
0 


Lantern. PHOTOGRAPHS, Plain Ih, Coloured 1/6 aadh, 


= PERKEN, SON & RAYMENT, «egonun e 


LANTERN STEREOSCOPE.- 


CAN BE ADAPTED TG ANY LANTERN, s 


For projecting on Sereen Pictures that appear as Stereoscopic Relief, 
SOLE LON DON AGENTS 


HARVEY, 


By Appointment to the Royal institution of Great Britain. 


. 56 CHARING CROSS ROAD, LONDON, W.C. 


WIMSHURST : 


97 33 





° 
TO SCIENGE LECTURERS. 
e ' i . 

See Mr. HUGHES’S PATENT COMBINATION, OPTICAL LAN. 
TERN, used by late W. LAnrCarrenrer, Esq., Prof, Fornes, &c. Minia- 
ew Triple Lantern constructed for B. J. MALDEN, Esq., this season, New 
®Oxyfydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
e nificent Results. DocwrasTriple, Prize Medal, Highest Award. Supplied to 

‘the Royal Polytechnic Institution, Dr. H. GRATTAN GuINNESS, Madame 

ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science Lecture 
' Sets. Novelties Cheapest Lantern Outfits in the World. Grandly Llus- 

trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3d. List of 

300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 


lets Free.—W. C. HU GHES, SPECIALIST, Brewster etlouse, 82 Mortimer 
Road, Kjngsland, N. 


School Form with le in, Plates 
in. 
Harvey aud Peak’s Form, best make, 15 in, Plates 


= io ° 
4100 
33 1? i n. 33 van 5.10 Q 
20in. 5, se 61I00 
Ditto, strongly built for Laboratory purposes ioo 
h 24 in. Plates Gee 


SPECIALLY. RECOMMENDED.. 


s OPTIMUS” 


* 


PHOTOGRABHIC — 
OUTFITS. 


' Rayment’s Wide Angle, Long Focus, Rack Camera, Three 5 Double Dar 
Slides, “' Optimus ” Mapid Rectilinear Lens, I nstanganeous , aly a Tripo 
and best Waterproof Case. 


Giving Pictures of the following stzes in inches. 
44 X 3h 63 X 49 8} x 6} z0 x 8 r2 X tol 31g X rz, 


£10: £12 £16 £20 £25 £80 - 


LONDON: 


(ANDERTON’S PATENT. X 




















ND PEAK, 


INFLUENCE MACHINES. 











Mathematical Instrument Manufacturer to H. M. Government, Council 
ndia; Science and Art Department, Admiralty, &c 
eMiathematical, Drawing, and Surveying Instrument 
oot every description. 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Illustrated Price List Post Free. 2 
W. F. S. obtained the only Medalin the Great Exhibition of 1862 fi 
_Excellence of Construction of Mathematical Instruments, and the on 
Gotp MEDAL in the International Inventions Exhibition 1885 for Math 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 


SCIENTIFIC’ WORTEIE:S. ! 
°° The following is a list of the Steel Portraits that have appeared in the above Series :— 
e. °? MICHAEL FARADAY. SIR GEORGE B. AIRY ' À 
- THOMAS HENRY HUXLEY. i J. LOUIS Re AGASSIZ. = 
i CHARLES DARWIN. |... — ., > JEAN BAPTISTE ANDRE DUMAS. o 
. ` JOHN TYNDALL. ¢.. SIR RICHARD OWEN. -. 
° SIR GEORGE GABRIEL STOKES, JAMES CLERK MAXWELL. j 
' @% e SIR CHARLES LYELL.” « JAMES PRESCOTT JOULE. 
j ‘SIR CHARLES WHEATSTONE, - WILLIAM SPOTTISWOODE. 
vı © SIR WYVILLE THOMSON, > >» i ARTHUR CAYLEY. 
° ROBERT WILHELM BUNSEN: SIR .C. W. SIEMENS. 2 
SA - e- BARON ADOLF ERIK NORDENSKJOLD. 3 JOHN COUCH ADAMS., 3 l 
» LORD KELVIN.’ 'JAMES JOSEPH SYLVESTER. 
a" HERMANN L. F. HELMHOLTZ. *DMITRI-LVANOWITSH MENDELEEFF. 
; - SIR JOSEPH DALTON HQOKER, LOUIS PASTEUR. 
ae ° ` WILLIAM HARVEY. 7 ` a l 


To O S eee ° ‘SIR ARCHIBALD ,GEIKIE. 
nue N. B—tfe. Porral of Sie A.. .Geikie is the First ofa New Serigs. 
Proof impressions of these, printed on india paper, may be had from .the Publi€hers, price 5s. each;.or the Set 


© 28 Portraitsin £ Handsome Portfolio fêr £7 5s., carriage paid. The Portfolio may be had separately, price € és. 


J 
z E Cheques and: Meney Dir: payable to MACMILLAN & 60O., 
7 » ° ®© OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
a 
‘we, ° P&nted by Ricwarp CLAY anp Sons® LimıtED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and Published by 
. ° MACMILLAN AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.~-THurspbay, Pernt: 28, 1893. 
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' A WEEKLY ILLUSTRATED: JOURNAL OF. SCIENCE, 
i ° ; , “To the solid ground . ape a E e. 
Of Nature trusts the mind which builds for aye. P— WORDSWORTH, A 
CANS RR ee 1 
No. 1262, VOL. 49.] THURSDAY, JANUARY 4, 18q4. PRICE SIXPENCE, «ate! 
Registered as a Newspaper at the General Post Office. e . [All Rights are Reserved. 
L : ; ; - èj 
NEWTON & CO., 3 Fleet St., London. BROWNINGS BIN OCU LARS. i 
Scientifé Fnetrument Makers, 
(By Specig! Appointment to the Royal Institution.) . R 
CROYA’S DISC. ! 
For use with the Lantern, 
forillustrating motion of sound r 
and light waves. 
Complete, 2'°7/Ge 
NEW CATALOGUE ‘ ° 
of Lanterns. Projection Ap- e 
paratus, Scientific and other 
Slides. , : " 
Post Free, 6 Stamps. - 
THE “ECONOMICAL” FIELD-GLASS. 
e This Binocular has achromatic object-glasses. 14 inch in diameter, ana 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a. = 
! solid leather sling case, price £1 5s. ; sent free. $ 
' AMALAN i Llustrated Catalogue of Binoculars post free. 
Fhe most Luminous Lime Cylinders made, Turned perfectly JOHN BROWNING, 63 STRAND, LONDON, W.C. 
BECK’S NEGRETTI AND ZAMBRA’S 
ape IOROTOMES ` Mi? |= NEW YEAR’S GIFTS. 
Ex 1 || OPERA, RACE, & FIELD GLASSES. 
eric | ———— O e š * 
|GJONDENSERS |G|] o > 
R|EFLECTORS |R p x e 
y ea , g. e 
| O| BIECTIVES.| O ae ac, 
eraa ne O S | K r 5 ; > boad 
S| UPS & covas "|S" Eei T 
; rs | . fl zZ 
a 0-M-P-R-E-SS0RS|-C-| |- o D ` Y » mi 
| © | Bor angs Ot SA ANN 3 $f 
aad 5 ; Ned ce age a. wae vas L Ps 
VP | ARMBOLAS's P| | BAROMETERS, MICROSCOPES, TELESCOPES, -MAGIC LANTERNS, &c- 
al Ve mitts | =| Donnan Pantas ptt bags alent stalaf ze 
YE- PIECES | E e raed ee op Tne, s 


Fea SFAR MIEROSÜOFE | §. PEGTROSCOPES| S, 
Ltlustrated Catalogues on Application. 
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R- & J. BECK, 68 CORNHILL, LONDON, E.C; | 














NEGRETTI  & 'ZAMBRAS i 


* SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN. 


38 HOLBORN VIADUCT. . ° 
Branches—45 € RNHILL:-and 122REGENT STREET. e 
Photographic Studi —CRYSTAL" PALACE, SYDENHAM. i 
4 
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NOTICE. 
With NATURE of' January 18 
„will be. issued a LITERARY 
2S UPPLEME NT, the butside 
pases of which will be Mevoted 
to PUBLISHERS’ ADVERTISE- 
: MENTS. Such Advertisements. 








should be sent to the Office of) 


MATURE not later than 


l Monday, Ji t 15. 


BACTERIOLOGICAL DEPARTMENT, 


KING’S COLLEGE, LONDON. 


Director of thg Laboratory: Prof, CROOKSHANK, M.B. 
Demonstrator 9 Dr. HEWLETT., 


The Laboratory is open vat from roa.m. to 5 pem., for INSTRUCTION 
and ORIGINAL RESEARCH 

Fee fur@ne month 45 5s. 

Evening Class, M nday, 7 p.m. tog p.m., £2 2s. 

Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 23. 

For Syllabus apply to the SECRETARY. 


ə KINGS COLLEGE, LONDON. 


The Chemical. Laboratory for Analytical and Research Work will reopen 
on MONDAY, JANUARY 8 
The Courses of Lectures to the Department of Engineering commence on 
FRIDAY, the reth.: 
: These Lectures are also open to General Students. 
; The keetures and Practical Classes in Chemistry in the Evening Class 
o Department commence on MONDAY, JANUARY ts. These Classes are 
accepted as Inst®uction in Chemisiry for the Examinations in connection 
with the Conjoint Board. 
For fuigher particulars apply to ihe SECRETARY, King’s College, Wis 


VICTORIA UNIVERSITY. 
THB YORKSHIRE COLLEGE, LEEDS. 


e The Second Term of the TWentieth Session in the Department of Science, 
. Technology, and Arts begins TUESDAY, JANUAR 

The Classes opare for University Degrees = Ârts, Science, and 
Medicine. as well a® for various Professions. 

Prospectuses of Day and Evening Classes may be had (post free) from the 
REGISTRAR. 

Lyddpn Hall is open for the residence of Students whose homes are at a 
distance. frur@-Leeds. 


‘+ THE ELECTRICAL 


AND 


.GENERAL ENGINEERING COLLEGE, 
pe SCHOOL OF SCIENCE. 


z PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
© EARLS COURT, S.W, 


Beincipat—G. W. ne TUNZELMANN. B.Sc.. M.LE.E. 
e SENIOR-INsTRUcTOR—C, CAPITU, M L. E.E., M.I. M.E. 


LeboraSties, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine PRA Pattern Shop, &c. 
The College provides a ‘Training for Electrical, Mechanical, Civil, and 
Mining ` Engineers. for Science Students in Mathematics, Physics, "Che- 
mistry, Biology. Geology, and Mineralogy, and Preliminary Training for 
Students ent®ring Cooper’s Hill and the Central] Institution. 


~ OnGANISING SECRETARY FOR 


TECHNICAL EDUCATION. 


~ APPLICATIONS are invited for the Office of ORGAN:SING 
SECR. TARY, @ act under the d@ection of the Technical Education 
® .Comgittecs M the County Council of Cambridgeshire und the Town Council 
, of the Borough of Camb idge. 

Salary, £300 per Annumewif&h an Office in Cambridge, and travelling 


` 





è 


EXPENSES." 
Applications, acompa nied by a full statement of théqualifications of th 

e "Candidates, to be se&t in on ow before JANUARY 8, 1894, to Mr. P, © 

FITZGERALD, Shire Hall, Cambridge, 

e e® o 
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DORKING HIGH SCHOOL. 
WANPED, by JAN QUARY r5,a SCIENCE MASTER. oe #200 
per annum. The ppointmegt is in connection with the Technical Instruc- 


tion “cheme of ghe Surrey County G@uncil. 
Apply, stating qualifications, age, and.previous experience,.with not more 
than three ¢ pies of testimonials, to the HEAD MASTER. 


ee E A i 
WANTED, Situation as Assistant to Scien- 


tific Gentleman,@r in Museum. Microscopy, Natural History, Geqogy. 
—cfu * A. B.,”’ 2r Beckenham Road, Penge. 


è : ; p SS 

CHE MISTRY.—Coac8ing in Chemistry for 

all Medical and other SEN Practical Work., Tuition by 
Corresponde nce.—Address, “ R. C. T.,” 6 Gower Street, W.C. 


ALBERT EDWARD JAĄMRACH 


(Late CHARLES JAMRACH), z 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols. Sacred Masks. Peruvian Pottery, 
Netsukis, China, Pacqua, Gongs, Shells, and other Curios, 


WIMSHURST 
MACHINES, _- 


ae Te 
oe 








TE ANNA 


also with Ebonite Cylinders with and Without 
Glass Cases. Batteries, galvanic and medical 
Telephones, GalVanomet8rs, pocket, fecture-table 
and laboratory. School. Apparatys of every de- 


scription, 
Laree CATALOGUE, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Pos! free, 7d. 


KING MENDĦHAM & Co., 


Western Electrical Works, Bristol. 


London Maurer: 12 FENCHURCH STREET, E. 
i (W. B. ee. AGENT.) ESTABLISHED 1896. 


p! 
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Mathematical Instrument Manufacturer to HeM. Government, Council of 
India, Science and Art Department. Admiralty, Re. 





Mathematical, Drawing, and Surveying [nstruments 


of every description. 


Of the Highest Quality and Finish. at the mist Moderate Prices, 
(Hustrnted Price List Post Free. 

W. F. S. obtained the only Medal in the Grea) Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the onle 
Goro Mena in the Inteqational Inventions Exhibition r885 for Mathe- 
matical Work Silver Medal, Architects’ Exhibition, 1886. ; 


Address:--GREAT TURNSTILE, HOLRORN LONDON, W.C. 


- A MAGNIFICENT 
"BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers i 
Wenham’s Binocular arrangement, expeysive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to 4, all by Ross; also 
ay; Apparafis Lamp, &c., Objects, &c., equal to new Cost nearly £200; 
will be sold a bargain. Particulars of W. C. Hucues, Brewster House, 
Mortimer Road, Kingsland, London, N 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIG, LANTERN MANUAL, by an Expert. Over too fine Ilus- 
trations, with Priceles- wrinkles in all Branches of (-ptical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dis-olving, Electric. Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, E l@ging, Register- 
ing, &c, &e. Prof. MALDEN says:~ ‘SA thoroughly practical Work, 
and should be studied by thg experienced operato and amateur alike. 
A complete vade mecum of Optical Lant rn Manipulations. Price, 
bound in Cloth, 3s. 6¢.; Postage. sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brawf: 
House, Mortimer Road, Kingslaud, Narth Lendon. 


With Glass Plates, al: sizes, double and multe 
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Sale by Huction. 


° 
MONDAY, JANUARY 8. 
THE COLLECTION OF BRITISH AND EXOTIC LEPIDOP- 
ERA FORMED BY MR. A. J. SPILLER, ANB OTHER 
f[ATURAL HISTORY SPECIMENS. Z i 
.J. C. STEVENS will self by Auction 
is Great Rooms, 38 King Street, Covent Garden, om MON DAY, 
ANUARY 8, at half past t2 @recistly, the Collection of British and 
xotic Lepidoptera formed by Mr. A. J. Sprinter. A Collection of 
Horns from South Africa, New Guinea Curios, Butterthes in Paper, 
Shells, Minerals, Birds set up in Cases, the Duplicates from the Collec- 
tion of Insects of Cot. Swinnog, Animal Skins, Birds’ Eggs and Skins, 
and other Natural History Specimens. . 
On view the Saturday prior, xo till 4, e Morning of Sale, and Catalogues 
ad. 










2 W. WILSON, formerly Foreman at Messrs.. 


ELLIOT! BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Challg Farm, London, N.W, 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION O@TICAL LAN- 
TERN, used hy late W. Lan CARPENTER, Esg , Prof. Forges, dic. Minia- 
yemer@ Triple Lantern constructed for B. J. MALDrN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent R&sults. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal PoiytechnicgInstitution, Dr. H. Gratran Guinness, Madame 
ADELINA Parri, &c, Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Noveltigs. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, aver 180 choice Engravings, 6g ; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d.. Pamph- 
lets Free.—W. C. HUGHES, SPECIALIST, Brewster House, 82 Mortimer 
Road. Kingsland, N. e d 


NOTICE OF REMOVAL. 


T. E. BOLTON'S Agency forthe Supply of Microscopical 
Pong Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 


TO 
New 25 BALSALL HEATH ROAD, 
Addriss— i BIRMINGHAM., 


LANTERN 








J an tiyis 
4 


WIMSHURST 


br 


> | MATURE i 


STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN. . 
eh For projecting on Sereen Pictures that appear in Stereoscopic Relief. 
è SOLE LONDON AGENTS: 


‘HARVEY AND PEAK, 


By Appointment to the Royal institution of Great Britain. R 


%6 CHARING CROSS ROAD, LONDON, W.C 


School Form with 12 in, Plates 


COQNÇHOĽOGY. 


t 

‘ 
> i 
p> 
Oar 
oF 


e Ixxv 


New and interesting Species of Recent Shells Bm Borneo, Philippine» 
l ® Islands, China, &e., &c. 


COLLECTIONS AND SPECIMENS BOUGHT. TE oe 
COLYACTIONS FOR MUSEUMS FROM go £300. 
CHANGES MADE FÔR SPECIES NOT IN STOCK. œ a 


GLASS/TOPPED BOXES, CARD ‘TRAYS, &e. 


All kinds of Giass-Topped Boxes, &c., manufactyred on the premises, 
an@supplied promptly at moderate prices. ° 
Rectangular, from 1s. 3d. per dozen. 
Circular, from rs. per dozen, 
Card Trays, 4s. gross; Glass Tubes, as. gross. 


Price List on Application. 


HUGH FULTON (Conchologist), « 
216 KING’S ROAD, LONDON, S.W. 


COLLECTIONS'o+ MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Jllustrating the various Manffals, &c., as’used at all Colleges’ 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application, 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, rs, 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances “for Museums 
and for Field Work of every desqription. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


(ANDERTON’S PATENT. 


INFLUENCE MACHINES. 
S n £1150 


wou wae 





33 32 16 in. ET trs ote tee +.» eon 2 10 Oo 
Harvey and Peak’e Form, best make, 15 in. Plates 4100 
. = k $ i 29) 33 a3 17 in. y) LEL] 5 10 o 
¢ <a x r = i f 3 5 a} 20 in. 3? ove 6 10 © 
nee ce pees, Ditto, strongly built for Laboratory purposes 
f me tpt with 24 in. Plates u 0 us m 0n BIOO. 
SPECIALLY RECOMMENDED., e 





' PERKEN, SON 


“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 





tions. The Lege gives crisp definition, 
being #superior Achromatic Photographic 
Combination, with Rack and Pinion Com- Be 
pound Condenser of gin. diameter. Each aes ore 
has 3-wick Refulgent Lamp, and is com- = 
plete in Box. Russian Perforated. 
Student’s Lantern (to take Demonstrating Tank) with Brass £ s. d 

Sliding whe uae eee ees aan $ ane one ann eee 2 0 
Russian Iron Body, Brass Sliding Tubes se aes ae ag 0 
wd outside Body, Panelled Doom Brass Stages & Sliding 

u es eae eee is s . ae + 0 


° Lantgn PHOTOGRAPHS, Plain 1/-, Coloured 1/6 each. 


PERKEN, SON & RAYMENT, "yae 


AND RAYMENT, MANUFACTURERS. 


CATAL OGUE TS SENT POST FREE. 


OPTIMUS” 
PHOTOGRAPHIC 
OUTFITS: 


84 x 6} 
£15 


I5 X xz 


4h x d xX 42 
£30° ° 


1o P81 x2 X gto 
£10 |° £42 ! 


£20 £25 
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7 J & “A. CHURCHILL. PUBLISHERS. 
‘THE ‘MLCRO-TOMIST’S: VADE MECU? 


°. ` A Handbook off the Methods of Microscopic Anana: 
P" è Byİ ARTHUR BOLLES LEE: - a 
Third Edition, thoroughly Bevised and Enlarged, with much new matter. Avo, 145. 


VALENTJN’S QUALITATIVE ANALYSIS. Edited by Dr. W. R. Hopexrn- 


SON, F.RS.E. Ei ghth Edition, Revised and Enlarged. 8s. 6d. (The Tables separately, 25. 6d.) 
PHYSICAL EDUCATION. By Fren. Treves, Surgeon to the London Hospital. 


Contents.—Exercise, Fatigue, Training, Walking, A ANER: Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating, 
Cycling, Gymnastics, Games, &c. Royal 8vo. 25. 


ELEMENTS OF HUMAN® PHYSIOLOGY. By E. a Startite, M.D.Lond., 


® Lecturer on Physiology at Guy’s Hospital. With roo Illustrations. Fcap. 8vo. 6s. 6 


A GUIDE TO THE SCIENCE OF PHOTO- MICROGRAPHY. By EDWARD 


m am. C BOUSFIKLD, L.R: GP, Second Edition, with 34 Woodcuts and Glassprint Frontispiece. 8vo. 6s. 






Seventh Edition, in which the first Seven Chapters hgve been entirely Rewritten, and the Text throughout Reconstructed, 
Enlarged, and Revised, with rooo Illustrations, 1100 pages, 8vo, Cloth, 26s. $ Half-calf, 305. 


CARPENTER GN THE MICROSCOPE AND {TS REVELATIONS. 


Edited by the Rev. Prof. DALLINGER, LL.D., F.R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE 


Edited by E.. RAY LANKESTER, M.A., LL.D., F.R.S, ; with the co-operation of ADAM SEDGWICK, M. A., F.R.S. ; 
A. MILNES MARSHALL, M. A., D. Sc., M.D., F.R.S. ; and W. F. R. WELDON, M.A., F. R.S. 


8 ° Contents of No. 139 (January), with Ten Plates, Price tos.1— > '> 
Observations on the Development of the Head in Godius capito. GOODRICH, F.L.S., Assistant to the Linacre Profef#or of 
By H. B. POLLARD, Oxford. Comparative Anatomy, Oxford... 
On the Head Kidney of Myxine, By J, VW. KIRKALDY, | A Polynoid with Branchiæ (Eupolyodontes Cornishii). By 
Somerville Wali, Oxford. 


FLORENCE BUCHANAN, B.Sc.” 

On some Bipinnariæ from the English Channel. By WALTER 
GARSTANG, M.A., Fellow of Lincoln College, Oxford, 
Naturalist to the Marine Biological Association. 

Octineon Lindahh (W. B. Carpenter): an Undescribed Antho- 

Associate Professor f Biology, Bryn Mawr College ; and zoon of Novel Structure. By G. HERBERT FOWLER, B.A., 


Uy Tsuba, Teacher Peeress’ School, Tokio, Japan. Ph D., Demonstrator in Apolog University College, 
On the Fossil Mammalia from the Stonesfield Slate. By E. S. è London. 


e Report on a Collection of Amphioxus made by Prof. A. C. 
Haddon M Torres Straits, 1888-9, By ARTHUR WILLEY, 
B Sc. Lond. 


The Orfentation of the Frog’s Egg. By T. H. Moran, Ph.D., 


SE aE a a ea a ET s 
1300 Royal 8vo pages and 700 Illustrations, many of them in two and three Colours, 40s. 


A TREATISE ON HUMAN: ANATOMY. 


EDITED BY HENRY MORRIS, M.A., M:-B.LOND.,; FR.C.S. 
The following well-known Teachers of Anatomy are the Contributors of the Articles 1- 


The Bones .. os í ; J. Bland Sutton. ; “The Eye ... ... Marcus Gunn. 
The Articulations... sig : ie Henry Morris. | The Ear, Nose, and Tongue—The Thorax ... A. Hensman. 
Jhe Muscles... - oi N. C. Davies-Colley. | The Digestive Organs Frederick Treves. 
The Vessels and Lymphatics bs . W. J. Walsham. | The Urinary and Generative Organs .. eh Wm. Anderson, 
o © The Nervous System... sas “HL St. ‘John Brooks, M.D. | Topographical and Surgica] Anatomy... W. H. A. Jacobson. 
R aE ST AIS NRE å 
Second English Edition, with 596 Illustrations, Royal 8vo, 32s. 


WAGNER'S MANUAL OF CHEMICAL TECHNOLOGY. 


° Translated and Edited by WILLIAM CROOKES, F.R.S., Past Pres. C.S., Pres. Inst. E.E., 
From the Thirteenth Enlarged German Edition as Remodelled by DR. FERDINAND FISC HER. 


m Seventh Edition, Revised and greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Paves, 428 


~ Cooley’s Cyclopedia of Practical Receipts 


, And Collateral Information in the Arts, Manufactures, Professions. and Trades, including Medicine, Pharmacy, 
. Hygiene, and Domes c Economy; 
Í ° Designed as a Comprehensive Supplement to the Pharmacopeia, and General Book of Reference? Jor the 
x o Manufacturer, Tradesman, Amateur, and Heads of Fanilies. 


Edited by W. ‘NORTH, M.A. Camb., F.GS., assisted by Mr. CHAS. WHITEHEAD, F.Z.Si; Mr, A. W. GERRARR, 
Pharmacist to University College Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKIN S, B.Sc., E. P. PERMAN, B.Sc., 


® C. F? BAKER, B.Sc., of hake? akd College, Mr. J. T. NORMAN, and other ScientificeCon@ibutors, 
o 
° à i a LONDON: 11, NEW BURLINGTON STREET, å 
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fs, JARY®4, 1884] 


N at 3.—~Air, Gaseous and Liquid: Prof. Dewar, 


, PRIDAY, JANUARY 5. as 
GISTS’ ASSOCIATION, at 8.—-The Genesis of the Chalk (with Oxy- 
hy: en Lantern Ulnstrations): Dr. Wa Frazer Hume. 
INSTITUTION or Civi ENGINEERS, at 7.30.~Refrigerating Machines: 
Arthur R. Gale. 


THE INSTITUTE OF BREWING, at 8.30.—-Secondary Fermentations and Re- 
Fermentations: Dr. van Laer. 
SATURDAY, January 6. 
Eee ae at 3.--Ai, Gaseous and Liquid: Prof. Dewar, 


SUNDAY, JANUARY 7. é 
SUNDAY Lecture Socretv. at 4.~Light and Life; or Sunshine. the 
Benefactor and Destroyer(with Experiments and Oxy-hydrogen Lantern 
Illustrations): Dr. Perce Frankland, F.R.S. 
MONDAY January 8. 
ARISTOTELIAN SOCIETY, at 8.—Symposium—Bradley’s ‘Appearance and 
Reality”; H. W. Carr. 
SOCIETY or CHEMICAL Innustry, at 8.--Discustion on Report of Patént 


Law Committee. 
TUESDAY, JANUARY Q. 

ANTHROPOLOGICAL INSTITUTE, at 8.30. Ewo Funeral Urns from Loochoo : 

Prof. Basil Hall Chamberlain,—Ethnol .gicat Notes Son the New 

Hebrides: Lieutenant Boyle T. Se@merville, R.N.—-The Arungo and 

rombo Ceremonies among the Tshinyai, and other Notes: Lionel 
ecie, 

INSTITUTIÔN oF CIVIL ENGINEERS, at 8,~The Concentration and Sizing of 
Crushed Minerals: Rebt. E, Gommans, 

Reyer INSTITUTION, at 3.-~-Alr, Gaseous and Liquid: Prof. Dewar, 

-R.§ e 

PHOTOGRAPHIC SOCIETY, at 8.—-Equine Photography: Captain M. H. 

Hayes.—A Demonstration of the Air Brush: CG. L Burdick. 
WEDNESDAY, JANUARY ro. 

GEOLOGICAL SocieTygat 8,—-On the Rhætic and some Liassic Ostracoda 
of Britain: Prof. T Rupert Jones, F.R.S.—Leigh Creek Jurassic Coal- 
Measures of South Australia: James Parkinson.—-Physical and Chemical 
Genlogv of the Interior of Australia: Recent Subaérial Metamorphism of 
/Eolian Sand into Quartz. Quartzite, &e : James Parkinson, 

SANI@ARY INSTITUTE, at 8, ~Diphtheria ; its Causes and Prevention: R. 
The@tne-Thorne, C.8., F.R.S. (Discussion.) 

CFAURSDAY, JANUARY 11. 

MATHEMATICAL SOCIETY, at 8. 

INSTITUTION OF tGLECTRICAL ENGINEERS, at 8.—~Inaugural Address of 
the President : Alexander Siemens. 

H#RIDAY, JANUARY 12, 

ROYAL ASTRONOMICAL SOCIETY, at 8 


EN NE a RY A Oe A OT 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


NORMAL AND PATHOLOGICAL. > 
CONDUCTED BY à 
® Prof. HUMPHRY, TURNER, and M‘KENDRICK. 
Vol. XXVIII.—New Series, Vol. VILL.—Part II. JANUARY, 1894. 
Now Ready. Price 6s. 
With Plates and Figures in Text, 


CONTENTS t= 


® 
x.—Arthur Keith, M B. Ligaments of Catarrhine Monkeys, with Refe® 
ences to corresponding Structures in Man. 
2.—Prof. A.M Paterson. Origin and Distribution of Nerves to Lower 
Limb. (Plates IV., V.) 
3-—Macdonald Brown, F.R.C.S. Variations in Position and Development 
ol Kioneys. (Plate VI.) 
4-—Joseph Griffiths, MD. Retained @estes in 
(Plate VII.) 
§.—Joseph Griffiths, M.D. The Testes and Prostate Gland in Eunuchoid 
Persons. (Plate VILI.) 
Hae Stacey Wilson, M.D. Thr&e Projection Drawings of Brain. 
7-—J C. Ewart, M.D. Development of Skeleton of Limbs of Horse, with 
Observati ns on Polydactyly. 
8.—Prof. Macalister. Development and Varieties of Second Cervical 
Vertebra. (Plates IX., X.) 
9-— Notices of New Books. 
10.—Proceedings gf the Anatomical Society of Great Britain and Ireland. 
yy.—1n@x to Vols. 1.-XX. 


London: CHARLES GRIFFIN & CO., @td., 
EXETER STREET, STRAND, 


AERONAUTICS. 


is a Monthlyg&per in which the Proceedings of the recent Aeronautical 
Congress held in Chicago will be published. The latest accessible notes, 
news, and information about aeronautical engineering will be given each 
month, with reports of experiments, investiga:iuns, and illustrations of new 
inventi ns, with original contributions and articles written expressly for its 


Man and in Dog. 


pfzes, selecte@ matter from foreign and domestic sources, and editorial: 


comments thereon, Iti wig, in short, be a small paper devoted exclusively 
to the fascinating subject of aerostation, the interest in which is increasing so 
rapidly. lt is published Monthly by M. N, Forvey, at 47 Cedar Street, 
N = York, U.S.A, Foreiga Subscription, $1.20 per year; Single Copies, 
zo Cents. 
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DIARY OF SOCIETIES / FOR SALE. on 
e ae OE The LAST EDITION of the 


ENCYLOPADIA BRITANNICA 


s 
Complete With Index, Bound in Cloth, top Edges 
Gilt, equal to New. 


25 Volumes, £24 Ios. 


MACMILLAN & BOWES, Cambridge. ° è 
NEW EDITION OF WEBB’S CELESTIAL OBJECTS. 


CELESTIAL OBJECT &- ~ 


‘FOR 


COMMON TELESCOPES. 


By the Rev. T. W. WEBB, M.A., F.R.A.S., 
. Vicar of Hardwick, fleredfordsh#®:. 
Fifth Edition, Revised and greatly Enlarged by the 
Rev. T. E. ESPIN. M.A. F.R.A.S, 
(Two Volumes.) Vol. I. now ready, With Portra® and a 
Reminiscence of the Author, Two Plates, and numerous 
; Illustrations. Crown 8vo. 6s, 


Lonpon: LONGMANS, GREEN, & CO. 


Now Ready, Cloth, 8vo, 250 pp., Price 12s. net, Postage 6d, LE 
AN INTRODUCTION TO THE STUDY OF THE 


DIATOMACES&. 


By F. W. MILLS, F.R.M.S., with a 
BIBLIOGRAPHY by JULIAN DEBY, F.R.M.S. 


Coxdéents.—Preliminary Remarks—The Structure of Diafoms-~Movement 
of Diatoms—Classification of the Diafbmaceæ, with a Conspectus of the 
Families and Genera—Modes of Reproduction—Collecting Moms 
Mounting Diatoms—Microscopical Examination—How to P otograph 
Diatoms.— BIBLIOGRAPHY. e 


London: ILIFFE & SON, 3 St. Bride Street, E.C. 


The Cambridge Scientific Instsument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 

Pamphlet of ghe above will be sent Post Free on Appli- 

cation. e 
Descriptive List of Physiological and Physical Instru- 

ments, &c., with 95 Illustrations, Post Free, rs. 6d, 
Address all communications: 





‘Instrument Company, Cambridge.” Š 


PHŒNIX FIRE OFFICE; 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


ESTABLISHED 1782. . 


MODERATE RATES. ABSOLUTE SECURITY, 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

PROMPT PAYMENT OF CLAIMS. 

Joint Secrerarigs—W. C. MACDONALD and F. B. MACDONALD 

e LOSSES PAID OVER £19,000,000. 


BEST  DRAPER’S INK (DICHROIC)- 


BLACK — whenthis inkis used writing® 
. è becomes 2 pleasure. ° 
INK e * 


May be Rad from all Stationers, 
KNOWN 


In Jars, 6d. 1s,, & 2s. each,” 


Can beobtained in Npndon, through Messrs. BARCLAY & Sons, Farringdon 
GWEAte o 


Street; W. Epwar¥s, Old Change; F.gNegsery & Sons, 
Street; and to be had of all Stationerg. 


BEWLRBY & DRAPER (Limited), Dublin., +. 


] 


° 
*e@ 


| 


om 
kd 
F 


į ° . 
® 2 ° f} j 6 bd ¢t 
i e b ee 3 
lxxviii l e a NAT URE e [ SANUSBY 4, 1894. 


.. SAMUEL HENSON, 


‘LAPIDARY MINERALOGIST, &e.. 


ESTABLISHED 1840. 


e 
è Precious Stones Cut and Mounted to any Desigi® AÑ®vays on hand, 


Good: Exam; le. Æ te various Gems, Fancy Stones, and Semi-precious 
tones, Cut and in the R ugh. 

“Beautiful Carved Queensland Opals, Labradorite, 

Agate, &c., &c. 
Choice Specimens of New Minerals suitaple for Collectorsfind Museums. 
The Finest Collection of Mocha Stones ever made no waow View. 

tyfth, Hakodadi, Japan. Collections and Apparatus for 


Diatomaceous tù 
LESSONS GIVEN. 


SAMUEL HENSON, ` 


97 REGENT STREET, LONDON, W. 
a 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


ock Crystal, 


““* For the Use of Scuflents, Science Teachers, Prpspectors, &e., and to 


illustrate theleading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. Gd.; 100 do., 218.3; 200 do., gas. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
: of Fossils Post Free. 
ROCK SECTION Sgor the MICROSC: -PErrom rs. 6d. each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
; always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, E.C. 


F, H; BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer iu Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest, 


Recent additions go stock include a small selection of Gem-stones, cut and 
in the rough, U:orite and Biotite-Gneiss from varinus Scotch localities. and a 
fine series of Sedimentary Kocks, Specimen Tubes. Glass-topped Boxes, 
Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and Entomologists’ requisites always on hand. 
Lapidary’s work executed. 

Now Re&dy. THE GLAGIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
We F. hume, D.Sc., price 2s 6d. 





rs 
On the rst of every Month. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. . 
Edited by James BRITTEN, F.L.S., British Museum. 
CONTENTS :—Original Articles by leading Butanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals,® Botanical News.— 
Proceedings of Societies. 
Price zs. 3a. Subscription for One Year, payablein advance, 125$. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, B.C. 


SCIENTIFIC 







+ { y 
NOTICE.—Advertigments and business letié 
NATURE should be addressed ta the Publi 
Editorial communications to the Editor. 


telegraphic address of NATURE is “PHUSI 
LONDON,” J 
eo 
SUBSCRIPTIONS TO: “NATURE 
è ° 4 35. W ang 
Yearly, a... Ue. a Bas ea a ee, TO: 20 
Half-yearly. * æ «# $ > e > ọọ 4% &g è # 9 14 6 
Quarterly . 1... 4.0.24 2068 oa ee 8-9-6 
To ALL PLACES ABROAD :— 
Vear 2x se eee ee A Re AO BS 
Half-yearly. . 2... 2 0 ee ee ee OFF G 
Quarterly ....... . .... O 8 GB 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column ...,... 0 2 6 
= Per Lineafter ...... eae ee OO OD 
One Eighth Page, or QuarterColumn . 0 18 6 
Quarter Page, or Halfa Column ... 115 O0 
Half& Page, ora Column ......- 3 § 9 
Whole Page... .® . . 2 « > ». 6 6 oa 


0am 
Money Orders payable to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREÐT, STRAND, W.C 


THROAT ~ GOUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
` ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. , 


In contact with the glands at the moment they are excited by the act of 
sucking, the Glycerine in these agreeable Confections becomes actively 


healing. 





Sold only in Boxes, 74d., and Tins, 1s. 1$¢., Labelled. 
JAMES EPPS & Go., Ltd., Homeopathic Chemists, LONDON. 


HOLLOWAY’S OINTMENT 





i CURES | 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. e 


INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
° all Medicine Yendors. 


WOoRTEiIES. 


es ° The following isa list of the Steel Portraits that have appeared in the above Series:— , 


i 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. s 
ə CHARLES DARWIN. 
e JOHN TYNDALL. 
*SIR GEORGE GABRIEL STOKES, 
SIR CHARLES LYELL. 
SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON, A 
OBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJÖLD. 
LORD KELVIN. ee 
7 HERMANN L. £. HELMHOLTZ. 
SIR JOSEPH°DALTON HOOKER. 
e . WILLIAM HARVEY. 


SIR ARCHIBALD GEIKIE. 


SIR GEORGE B. AIRY 
J. LOUIS R. AGASSIZ. : 
JEAN BAPTISTE ANDRE DUMAS, 
SIR RICHARD OWEN. ° 
GAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. ` 
OHN COUCH ADAMS. 
AMES JOSEPH SYLVESTER. 
DMITRI [VANOWITSH MENDELEEFF, 
"LOUIS PASTEUR, 


N.B.— fhe Portrait of Sir A. Geikie is the First of a New Series. 


Proof impressions of these, printed of India paper, may 
28 Portraits in a Handstme Portfolio for 


be had from the Publishers, price Ss. each; 
7 5s., carriage paid. The Portfolio may be had separately, price 69. 


cr the Set of 


i Cheques and Money Orders payable to MACMILLAN & CC®., 
° OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 5 


Oe 


e 
ad 
ry @ 


~ K A í 7 ð . 
JANUARY 4, 1894] NATURE i o. lxxix 
s - pd X ® 





MESSRS, .MACMILLAN &*CO’S 


NEW. BOOKS. 






pe ERS OF ASA GRAY, Edited by JANE LORING 


2 Vols. Extra Crown Svo, (Ss. net. e 


THE OLL®CTED WORKS OF THOMAS HENRY 


XLEY, F.R.S. In Monthly Volumes, Globe 8vo, 
F ee Volume. (The Lversley Series.) 
Vol. I, METHOD AND RESULTS. 
Vol. H. DARWINIANA, 


Volal SCIENCE AND EDUCATION. 
Vol. IV. SCIENCE AND HEBREW TRADITION. 


AN ELEMENTARY TREATISE ON THE GEO- 
MEVRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vu, 4s. 6d. 


° 
NATURE. —* The book appeals successfully to a larger 
public than the students of the Indian Colleges.” 


ELEMENTARY TRIGONOMETRY. By H. S. HALL, 
=M A., formerly Scholar of Christ’s C-llege, Cambridge ; 
Mas'e» of the Military side, Clifton College ; and S. R. 
KNIGHT, B.A., M.B., Gh.B., formerly Scholar of Trinity 
College, Ca mbridge ; late Assistant Master at Marlborough 
College. Globe Svo, 45, d. 


AN ELEMENTARY TREATISE ON THEO- 
REPICAL MCHANICS. By ALEXANDER ZIWET, 
Assistant Piolessor of Mathematics 
of Michigan. Part L, Kinematics. 8vo, 8s. 67. net. 
Par IL, Introduction to Dynamics, Statics. 8vo, 
Big 6a. net. 


THE MECHANICS OF HOISTING MACHINERY 
Inciuding Accumulators, Excavators, and Pile Drivers. A 
Text-B ok for Technical Schools, and a Guide for Practical 
Engineers. By Dr. Junius WEISBACH and Prof. GusTav 
HERMANN. Authorised “Translation from the Second 

'Germin Edition. By Karu P. Danistrom, M.E., 
Instructor of Mechanical Engineering at the Lehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d, 
net, bd 


@ 
ELEMENTARY LESSONS IN STEAM MACHI- 
® NERY AND THE MARINE STEAM ENGINE. 
With a short Description of the, Construction of a Battle- 
ship Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Kngineer J. LANGMAID, R.N., 
and Enyinre® H. GAISFORD, R.N. New Edition. 
Revised and Enlarged. 8vo, 6s, net. 


A TEXT 800K ON ELECTRO-MAGNETISM AND 
THE CONSTPRUCIION OF DYNAM 35. Vol. L 
. By Dusan C Jackson, B.S., C.E., Professor of Elec- 
trical En sineering, University of Wisconsin, 8vo, gs. net. 


QUALITATIVE ANALYSIS TABLES AND THE 
REACTIONS OF CERTAIN ORGANIC SUB. 
STANCES. By E A. LETTS, D.Sc., Ph.D., 
F.R.S.E., F.C.S., &c., Professor of Chemistry in 
Queen's College. Belfast. qin, 7s. net. 


BRITISH MEDICAL SOUR NAL.—“* The work before 
us is certanly e of the best of its kind, and is free from 
objection’ if intelligently used by both teacher and student. 
The tables for the reactions of the alkaloids and of nofmal and 
morbid urine, as well as those for the examination of blood, 
urinary calculi, &c., will be found extremely useful tonedical 
men. A special feature in the book is a very carefully prepared 
table of the solypilities of the salts of the various metals in the 

«principal solv@hts.” 


in the University . 


MACMILLAN & 


= 
A THEORY{OF DEVELOPMENT ANB BEREDITY. ` 
B. Orr, ProteSsor at the Tulane Universfty of Mea 


By HENI 
Louisiang, Crown 8va, 6s. net. 

GLASGOW HERALD ¢—“' His book will bear careful 
perusal hecauSe qf its suggestive nature.” 

SGOTSMAN.— Professor Orr does not profess to have 
proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admiral perspicuity, and the solution which he offers of the 
problem, * How are changes brought about in the structure of 
organisms, and hw are these changes transmitted to secceed- 
ing generations?’ deserves thoughtful examination as offerings 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE-” 
MISTRY OF THE ANIMAL BODY. _ Including an 
A@count of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., ER. S., Emeritus 
Professor of. Physiology in the Owens Çollege, Victoria 

` University, Manchester; lafly Fullerian Professor of 

Physiology in the Royal Institution of Great Briain, &c. 
With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. IL, The Physiological Chem®stry of 
Digestion. 8vo, 185, 


THE ROMANCE OF THE INSECT WORLD. By 
L. N. BADENOCH,. With Illustrations by MARGAR§T 
J. D. BADENOCH and others. Crown 8vo, 6% 
TIMES.—“ A pleasantly written introduction to the study 
of insect life, profusely and very attractively illustrated,” 
MANCHESTER GUARD/IAN,.—“ As delightful a volume 
of the kind as we have seen for a long time. The, title isevery 
appropriate, as the author’s descriptions are not less fascinating 
than valuable as introductions to the study of entomology.” 


NATURAL VALUE. By FRIEDRICH VON WIESER, 
Professor oin the German Universfty of Prague. Edited 
with a Preface and Analysis by WILLIAM SMART, N.Aw 
LL.D., Lecturer on Political Economy in the University of 
Glasgow, The Translation by CHRISTIAN A. MALLOCH. 
8vo, ros. net. 

71MES.—* Of the school of Austrian economists which has 
applied itself to the elaboration and utility of that theory of 
value known as The Final or Marginal Utility Theory,’ which 
the late Professor Jevons was one of the first to expoud in this 
country, Professor Von Wieser, of Prague, is one of the most 
distinguished leaders. . . . His work on ‘Natural Value’ is 
the ‘latest and most complete exposition of the whole theory. 

As such it will be welcomed by all serious economical students 

in this country.” ° 


ELEMENTARY COURSE of PRACTICAL SCIENCE. 
Rar L By HUGH GORDON, Pott 8vo, Is. 


Prepared in accordance with the dtrections given in the ace 


_ Code of Evening Continuation Schools. 


Sir PRILLIP MAGNUS in NAT ORE.—‘“* Mr. Hugh @ortion 
has broken comparatively new ground. His little book gives 
a very satisfactory answer to the question: How can the ele- 
ments of science be so taught as to become a means of educating 

oung children? . Although an instalment only of a com- 
plete course, it indicates very fully the method to be followed; 
and the objects to be aimed aç in teaching -cience to beginners. 
The ch Id who has gone throug} this course will have learnt 

to be observant and accurate, and*will have acquired @ 

certain skill in the use of some of the simpler instruments pf 


science. This is no small result of such a short ceurse of 
lessons,” $ 
e . 
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WICROSGONC OBJECTS. 


NEW AND INTERESTING. ` 


4 s d, 
Phantom Shrimp (Caprella linearis} sD rő 
Young Lobster, 1s. 6d. Sandhopper — e. o 1 6 
Fresh-water Shrimp (Gammarus pulex} sy 0 I EF” . 
ok grk-fish Louse (Caligus centrodontti) sa we SD I6 
Rrine Fleas (Asterofe niariz), showing crystals ` 
of carb nate of ‘lime; very pretty and in- 4 
teresting st tre 2 2st o 3 


New Slides of Rotifers :—Triarthra, 2s.; Lisnias ` 
e 38.; Anuræa, 28.: Notops, 3s. 6d.; Asplanchna o 2 6 
Sections of Stems of Exogen, Endogen, ani! Acro- 
gen, double-stained, mognted separately on 





ome slide -sse sei anette o 2 6 
Anatomy W Leaf~—o species on one slide ... wo 2 6 
Antheridia and Archegonia @f Sphagnum obtusi- 

Jotiun, mounted separately on one slide -e.o 2 0 
Prothalli@m of Moss ... 9.2 nee eee es OOO 
Volgox globato?,.. sei ae ves iis wo t 6 
Group of about x50 Diatoms from Glengose, Jut- l m 

lang; very fine... ii ree sts «0O 6 6 

‘Type-slide of 400 different species of Diatoms, 

each species mounted separately with the 

name ppotographed beneath it, in case 5 00 
Set of r2 Test Objects, suitable for all powers, 

@ = in case eis. ae “es sk ee ee ae. 
Very Qeautiful Arfistic Groups, composed of Dia- 
toms. Wheets of Chirodota, Anchors and 
-Plates of Synapta, unsurpassed for exhibition 
eo purposes `u. . each 8s. 6d., 165, and r I 0 
Any of the above Objects sent by return on receipt of 

i remittance for price. - DAK N os 
CLASSIEIED Liste representing a Stock df 40,000 First> 

‘class Objects, sent posi free on application. r 

MICROSCOPES AND APPARATUS. 

ASS s, 

"WATSUN & SONS’ VAN HEURCK MICROSCOPE 
a combines evety mechanical convenience with the ut- 
most precision in all the working parts, and is 


Unsurpassed for Photo-Micrography and all Research = 


‘of the most delicatenature. - 

NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powes, magnifying respectively 6, to, 
and 20 diameters, They give large and flat field, excel- 
lait working distance, and exquisite definition. Price 
148 6@.@ach.Be cs a 

LABQRATORY DISSECTING MICROSCOPE, ar- 
nged, to carry ‘the above magnifiers, and of mos | 
Convenient design, price £2 2s. 





Full (lustrBed Catalogue of Microscopes and Appar; » 
ratus sent Pot: fremon application to 


W: WATSON & SONS, 


. ¢ Opticians to H.M. Government, 

313, HIGH HOLBORN, LONDON, °w.Cc. 
and 78 Swanston Stteet, Melbourne, Australia, 
Awarded 37 Gold amd other Medals at InternationagEx- 
hibitions, igcluding 5 Highgst Awards at the World's Fair 
Chicago #189 4 for er of Maufactures. 


0 
2 $ 


“DT 


JoypyoUE ‘meqsuodg 
"SOUG AATSS$OUD 


‘puey uy shemye sanfon3 OOS yIA0 


JOAVD OL ALOIS JAVA SLUVd TIY 
"*4NO JURE 


JUPA ax0joq payor, ATUSnOIONY, eursug A104g 


‘saour paodsg odurug 
"SAOUMOASH JOBUEIED JUJU d 
‘seg seg Zunenjonyijuy jue}ed 

è "SHOU, Ud 
'SƏJPULH Ayaseg 7U93}ed 
“"“SMOUNBAOL) LUN|NPUSY 1Ud}ed 
uouJj 404 SOQN] JUd}eq 

"SLBLIBIG }Ud}eq 
 '$9ulZuq |10 103d S,Aajssoug 





“*gguizug sty 0} pAaBMY JSCUSIH 
AONO FO WANIOTaIa. 
upa aUL d 18435449 


SANIDNA SV 


6 OLLO 13 - 


q 


“A. FINE TONIC AND 
DIGESTIVE. 


BRAND & COS 
Al SAUCE.: 


‘An excellent relish for “fish, flesh 


and féwl.”’ 


PE. | 
a 





THE EMPRESS OF GERMANY, é&c- 


tre... 


t 


5 


v 
20% 
EAA . 
i are 
+ 
3% 
$ 


SSENCES of BEEF, N 
NEAL & CHICKEN, À 


Ñ 


: 


4 
a 
» 
4 kt s 
P ge 
at ott Va 
s ta 
` T N 3 a 
` 4 y . 
4 4. 7 
Pi 
hin - 
BET 





+ 
$ 


OZENCES te 
Pure 





"4 


Soup & JELLY yo 









3 


SEA TURTLE 








D PROVISIONS 
EAT L 






BYE 
CUPS &. 


RESE 
so 





H. THE PRINCE OF WALES 


pi . 
Erare, 


TO HR 





4 
4 
1 


URE CONCENTBATED COCOA. 


irm. 


the F 


. w 


to 


arded 





m Eeo 
- Fam 

a 
2 UO x 
ie re So 
S ge 
c oOo = 
Oa 
ae 
z p= 
Smal 
‘<2 
eri . big 
H 
Ay o 
* uf 
-i 

è .& 

i 

$ v 


ueen Victoria Street, in the City di Lorftion, and Published by 


York.—Tuurspay, January 4, 1894. 


Q 


ndon, W.C., and 66 Fifth Avenue, New 


and 8 Bread Street Hill, 


Lo 


7 


MACMILLAN AN® Co®@, at 29 Bedford aps af 
E e 


Printe by Ricu#arp Cray AND Sons, LIMITED; 


d 


pa-s ee $ z 
a = eg ate pei i Wee a e 
Sear ae Ti En <p See 

$ Se ee p 


A WEEKLY ILLUSTRATED JOURNAL, | OF SCIENCE. 


E = “To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 


No. 1263, VOL. 49.1 


Registered as a Newspaper at the Ggneral Post Office.] 


_ .NEW- LANTERN SLIDES 


| PUBLISHED BY 
NEWTON e& CO., 3, Fleet St., London. 















he Great Barrier Reef of Australia 98 Slides. 
Bacteriology (by Prof. Crookshank) 57 » 
ongst Mines and Mimers (Dolcoath) 50» 
eology—Extinct Monsters ees 200. 55 
oal Mining ” ov 34 » 
he Tower of London ne cee 56 ys 
Ascent af Monte Rosa I2 p 
he St. Gothard Railway 39 a» 
Khyber Pass to Bombay es I50 3, 
Vational Gallery Pictures 87 » 


and of'{he most recent 


OPTICAL LANTERNS FOR SCIENTIFIC DEMONSTRAT ION, 
ROJECTING MICROSCOPES, TBQIECTIAS POLARISCOPES, 


Price 6d. Post Free. 
THE I NEW E 





he most Luminous Lime Cylinders made, 


Turned perfecti 
e out of Solid Stone Lime. A 


Packed in half-dozens. Per tin, 2 


PRICES.” : 
Pattern A, for Spirit 
only, 

Flame, 34in., 9J- 

” sin., 11/6 
7in., 18/6 
Pattern B. 

For Spirit, {2@/- 
' For Gasoline, 22/6 





TOMAYIC BURNERS & eT 


FOR USE WITH 


METHYLATED SPIRIT AND GASOLINE. 


INDISPENSABLE WHERE NO GAS. 





SIMPLE IN CONSTRUCTION. 


ABSOLUTELY SAFE. 


rintrar 


FOR ANALYTICAL CHEMISTS, 
SAYERS, JEWELLERS, DENTISTS, 


OHN J. GRIFFIN & SONS, e 
GARRICK STREET, LONDON, W.C. 





&e. , &e. ; 
omplete Catalogue ofall the Slides published by NEWTON & Co. 
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{All Rights are Reserved. 


= NALDER BROS. & CO. 
16 Red Lion Street, Clerkenwell, E.C. 


“GALVANOMETER MIRRORS,- 
PLANE- AND CONCAVE. 
ALSO LENSES & OBJECT-GLASSES,. 


AND 
HIGH-CLASS OPTICAL WORK. ; 


These are all made under the persona} supervision of Mr, 
ANDERSON, late of H. ANDERSON & Sons, 


NALDER BROS. & CO: 


CATALOGUES ON APPLICATION.. 


TELEGRAPHIC ADDRgSS: LILE KONE ' 
.SECOHM, LONDON. a No. 70. 
- CALLEND A R” S 


wt 


- PATENT 


ELECTRICAL PYROMETER 


FOR SCIENTIFIC AND COMMERCIAL PURPOSES, 


Descriptive Pamphlet of the above will be sent Post™ free 
on application. © 


SOLE MANUFACTURERS— 


SHE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE, 


PHYSIOLOGICAL, APPARATUS a SPECIALITY 
Also MAKERS a PHYSICAL APPARATUS 


` Such as are described in advđhced TEXT- BOOKS. 





Descriptive List of Instruments, with As lustrations, Post 


© Free, 18. 6d, 7 le À 


A Pan all Communicati ir 


" ‘INSTRUMEN COMPANY, i “CAMBRIDGE. 


ae 
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With NATURE of Thursday 





`e text will be issued a LIDERARY 


~.SGPPLEMENT, the \outside 


~ 


MENTS. 


pages of which will be devoted 


to PUBLISHERS ADVERTISE- 
Such Advertisements 
ghould be sent to thee Office of 
NATURE at once. | 


ROYAL INSTITUTION OF GREAT 
BRITAIN, i 


ALBEMARLE STREET, PICCADILLY, W., 


TUESDAY NEXT (JANUARY 16), at Three o'clock. Prof. CHARLES 
STEWART, Pres. L.S., M.R.C.S. Fullerian Professor of Physiology, R.I. 
First of Nine Lectures on *‘ Locomotion and Fixation in Plants and 
Animals.” One Guinea the Course. 


THORSDAY GA NUAR 18), at Three o'clock, the Rev. Canon 
AINGER, M.A., LL.D. First of three Lectures on “‘ The Life and Genius 
of Swift.” Half-a-Guinea., 


SATURDA® (JANUARY 28), at Three o’colck. Prof. W. H, 

UMMINGS, F -5.A. Hon, R.A.M. First of Three Lectures on ‘* English 
ee of Musical Composition” (with Musical Illustrations). Half-a- 
Guinea. ' . 


Subscription to all the Courses in the Season, Two Guineas. 


FRIDAY (JANUARY rọ), at Nine o'clock. 
LL.D., F.R.S., on ‘' Scientific Uses of Liquid Air.” 
' Te the Friday Evening Meetings Members and their friends only are 


admitted. ' 
© 


«BEDFORD COLLEGE, LONDON, 
‘ «(FOR WOMEN). 


8 and 9 YORK PLACE, BAKER STREET, W. 


LENT TERM will tegin on THURSDAY, JANUARY 18, 1894. 

Preparation for Matriculation and all the Examinations for Degrees in 
Arts and Science held by the University of London. Also Lectures for 
all branches of @igher education. Single Courses may be attended. Special 
Lectures are now being given for the M.A. Degree, Branch IV. 

The Biological, Botanical, Chemical, and Physical Laboratories are open 
to Student- for Practical Work and for Original Research. 

Evenig Lectures at Reduced Fees for l'eachers, ® 

The Art School is open from ro to 4. 
Allinquiries to be made of the Principal, Miss Emiry PENROSE. 








BEDFORD COLLEGE, LONDON 


(FOR WOMEN), 
8 and ọ YORK PLACE, BAKER STREET, W. 


‘TRAINING DEPARTMENT. 


; ° 
pe SESSION of 1894 will begin on THURSDAY, JANUARY 18, 
1894. 
eUhis Department provides Professional Training for Women in the Theory 
and Practice of Teaching, and full preparation for the Teaching Diplomas of 
andon and Cambridge. Evening Lectures for those actually engaged in 
eaching. 
There is a Loan Fund in connection with this Department. 
For all particulars, apply to the Principal, Miss EmiLY PENROSE, 


LUGY J. RUSSELL, Honorary Sesteri: 





LONDON UNIVERSITY EXAMINA- 
° TIONS. ° 
” EVENIWG CLASSES IX EXPERIMENTAL PHYSICS. 


Specially adapted for S@idents preparing for the Preliminary Scientific: 
Intermediate. Science {Pag and Honours) and B.Sc. (Pass and Honours 
Examinatiows are held at the Birkbeck Institution, Bream’s Buildings, 

» Chancery Lane. œ : . r 

The Conrses jnclude Experimental Lectures, Tutorial Classes, and Labora- 
tory Practice. i 
@ Detailed Prospectus on application to the fecrerary of the Physics 
Classes, e 0 


NA TURE 


Prof. DEWAR, M.A., 
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T [JANUARY II, 1894 
e 


GOVERNMENT GRANT of £4000 for the ° 


Promotion of ScMntific Research.—Applications for the Year 1894, to be 
eile 9 at the Annu&i Meeging of the Government Grant Committee, 
must be Torwarded to the SECRETARIES, Rowal Society, Burlington 
House, London, W., marked ‘‘ Government Grant,” before MARCH x, 
angi must be written upon Printed Forms, which may be obtained from 


the ASSISTANT SECRETARY. 
BACTERIOLOGICAL DEPARTMENT. j 
KING’S COLLEGE, LONDON. 
Director of the Laboratory: Prof, CROOKSHANK, ME ; 


Demonstrator: Dr. HEWLETT. 


The Laboratory is open daily from roa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 

Fee for one month, £5 5s. 

Evening Class, Monday, 7 p.m. tog pm., £2 25. o 

Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 pm., $2 25. 

For Syllabus apply to the SECRETARY. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYW&ERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’SsCOURT, S.W. 


Principa.—G. W. oe TUNZELMANN, B.Sc., M.I. E. Wæ. - 
SENnror-INstrucror—C, CAPITO, M.L E.E., M.I M.E. ; 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c.® 
„The College provides a Training for Electrical, Neal, Civil, and* 
Mining Engineers, for Science Students in Mathematics, Physics, Che. 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training fox 
Students entering Cooper’s Hill and the Central Institution. 


DEVON COUNTY COUNCIL. 


The Technical Instruction Committee require an ORGANISING. 
SECRETARY to act under their directions, and to give his whole time 
to their service. ' - a 7 

Salary £300 per annum, with reasonable travelling and office expenses. 

Candidates must be over 24 years of age, and under 40, and tl elected 
Candidate will be expected to enter on his duties on APRIL x, 1894. 

Canvassing (direct or indirect), either personally or by letter, will be : 
disqualification. 

Applications marked ‘‘ Technical Instruction Secretary,” stating age an: 
qualifications, with not more than three recent Testimonials, to be sent t 
the Clerk of the Council, the Castle, Exeter, on or before WEDNESDAY 


JANUARY 24, 1894. , @ 
' H. MICHELMORE, Clerk of the Council. 
Exeter, January 4, 1894. : 





*STAFFORDSHIRE COUNTY COUNCIL. 


The Technical Instruction Committee are prepared to receive application 
for the office of ORGANISING SECRETARY, in consequence Á tb» 
resignation of Mr. D.e E. Jongs, B.Sc, on his appointment as Insptcte 
under the Science and Art Department, 

Salary, £400, with travelling and out-of-pocket expenses. Particulars: 
duties, &c., can be obtained from the undersigned on or after SATURDAY 


the goth inst. 
Applications must be received by FEBRUARY 6P next. 


MATT. F. BLAKISTON, Clerk of the County Council. 
Stafford, January 3, 1894. 


THE AUTHOR of “NATURE'S STOR* 


BOOKS” has pleasure in announcing “LECTURES TO LITTL 
FOLKS.” to be delivered in London and Suburbs.—Particulars (€” 
cluse stamp), SecrEeTARy, Schoo! of Science, Chancery Lane. 


WANTED, Re-Engagement as Laboratot 


and Lecture Assistant. Chenfistry and Physics. Four years Rug: 
Scrol and four Oxford University. Can make Apparatus.—Addre; 
P. H. WALTER, r3 Plantation Road, Oxford. 


CHkMISTRY.—Coaching in Chemistry fc 


all Medical and other Examinations. Practical Work. Tuition | 
Correspondence.—Address, ‘* R. C. T.” 6 Gower Street, W.C, 


FOR SALE.—200 Genuine Paleolithic Flir 
Implements.—g1. Lewrs, 6x Peckham Grove, London, S.E. 


ALBERT EDWARD JAMRACHI 


(Late CHARLES JAMRADH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. , 


Implements of Savage Warfare, Idpls, Sgcred Masks, Peruvian Potte- 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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Sales by tucioun > | CQONCHOLOGY..  - 
+ ave 
Ld e é a >a 
MONDAY, JANUARY 22. 
à 9 J a New andinteresting Species of Recent Shells fron®Borneo, Philippine e 
T VALUABLE COLLECTION OF BRITISH LEPIDOPTERA | è Islands, China, &c., &c. 
. : COLLECTIONS FOR MUSEUMS FROM 45 TO. £300. 
M J’ C. STEVENS will sell by Auction EXCHANGES MADE FOR §PECIES NOT IN Srdtx. - 
ee oe Rooms, 38 King Street, cot Garden, on MONDAY, e A å Tua 
h 22, at half past 12 precis@y. the remaining portion of the 
well-known and valuable Collean of BRITISH LEPIDOPTERA, | GLASS-TOPPED BOXES. CARD TRAYS. & 
formed at great expense during many years, of the late Rev. HENRY e r + ; 
Burney, of Wavendon Rectory, Woburn Sands, comprising extensive All kinds of Masy Topped Boxes, &c., manufactured on the premises, 
series and many rare species of Pyralidz, Tortrices, Tineæ, and Ptero- | and supplied promptly at moderate prices. e 
phorina. Also a large number of unarranged and duplicate specimens Rectangular, from rs, 3d. per dozen. 
of both Macro- and Micro-Lepidoptera. 3 : Circular, from rs. per dozen. 
On vie@the Saturday prior, to till 4, png Morning of Sale, and Catalogues Card Trays, 4s. gross; Glass Tubes, 4s. gross. on 
K i Price List on Application. 
MONDAY, JANUARY 22. ‘ee , r 
THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA HUGH FULTON (Conchologist), e 
“FORMED BY THE REV. J. SEYMOUR ST. JOHN, F.E.S. 216 KING’S ROAD, LONDON, S.W. 

MR. J. C. STEVENS will include in his| “BIA; MAIMAI aDEnAINIACNIC ar 
Sale by Auction at his Great Rooms, 38, King Street, Covent Garden, B | O LOG ICA L S P ECi M E N S 2 5 à 
A EE E A FOR 

H RO- $ orme y the Bev. j. S. ST, è 
Jonn, including good series in fine condition, many bred. Also the 
eligndsome Mahogany 38-drawer Catfnet. D | O S E CTI O N = m 
z A ; ‘ ALL the forms required for the various ‘Science Courses, notably the 
On view the Saturday prior, xo till sane Morning of Sale, and Catalogues Londow B.Sc. Intermadiate and Final. G $ 
i To show the range in the supply, we select the following few examples 
from our list of upwards of 500 types :— 
AL SCYLLIUM, 6s. Gd. per doz. | PATELLA (large), rs. 6a. per doz. 
COLLECTIONS OF. MINER S, AAPNIOXUS 65. 62. 5, Reece a, long), 48. 55 
SCIDIA, 45. iy EREIS (large), 3s. ; 
ROC KS, OR FOSSILS, SEPIA, IS. Gd. each. | HovLoruurians (3 ins. long), rs. 4, each. 
For the Use of Students, Science Teachers, Prospectors, &e., and to Smaller Quantisies at Proportionate Priges. 
illustrate theleading Text-books, in Boxes, with Trays. SKELETONS AND DISPLAYED SPECIMENS 

60 Specimens, 10s. 6d.; 100 do., 218.; 200 do., 42s, FOR DEMONSTRATION PURPOSES. 

New Byice List of Minerals, Rocks, and Stratigrapkical Series MUSEUM SPECIMENS. 

parental S LISTS ON APPLICATION 

ROCK SECTION Sfor 5 MIPRPET EE as 1s.6d. cach, Post Free. ` i 

ATALOGUKS WRATIS. š 3 x 
+ 

CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e, | INEL & HORNELL, Biological Station, Jersey (CL). o 

alwaysin Stock. NEE UPTE JEAN te 

THOMAS: D. RUSSELL, | COLLECTIONS o MINERALS, ROCKS, oR FOSSILS 

, " ” | Specially prepared to meet Requirements ef Students, Lecttfrers, &c.. 
78 NEWGATE STREET, LONDON, E.C. i ; 
And Illustrating the various Manuals, &c., as used at all Colleges, 
ð% Schools, &c., price tos. 6d. to 42s. and upwards, Special Instruction and 
S A M U E L H E N S O N Collections for Travellers, Prospectors, &c, Terms on application. ° 
à y MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 
LAPID ARY MINERALOGIS T, & e. The largest and best Series of the most interesting varieties from hundreds. 
ase ee oflocalities.. All one price, rs. 6d. each, post free. List free on application. 
ESTABLI D 1840. P , 
Precious Stones Cut and Mounted to any Design. Always on hand, Apparatus, Cabinets, and Appliances for Mgiseum s 

Good Examples of e various Gems, Fancy Stones, and Semi-precious and for Field Work of every description. 

Stones, Cut and in the R gh. e 

oo Carved Queensland Opals, Labradorite, Rock Crystal, CATALOGUES AND LISTS FREE ON APPLICATION TO 

fate, &c, C. 
a SAO of BAE suitable Tor Colector und Museums, JAS. R. GER E G OR WY m 
e Finest Collection of Mocha Stones ever made now on View. 
e Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for MINERALOGIST AND GEOLOGIST, ° yt 
Student or Prospector. 88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. ® 
LESSONS GIVRN. tl te it tit tt 
' SAMUEL HENSON eee 
e d T., E. BOLTON’S Agency for the Supply of Microscopical. 
97 REGENT STREET, LONDON, W Pond Life, and Biological Specimens for Dissection, from e 
FARLEY ROAD, MALVERN LINK, 
. H. BU M.A. Oxon., Assoc. R.S. Mines, TO 
F. H. B eal Tony a Š | e New 25 BALSALL HEATH ROAD, . 
a NAZUR ISTOR GENCY, Address BIRMINGHAM. e el 
* a m à æ ® 
Dealer in Rocks, Minerals, Fossils, apd other Objects | s.e Mr, HUGHES'® PATENT COMBINATION OPTICAL LAN- 
of Scientific Interest. TERN; used by late W, LANT Cae ESTE E&q , Prof. Forses, &c. Minig- a 

_ Recent additions to stockinclude a small selection of Gemstones, cut and | fare Trtple Lantern constrasted for B. f Marovt, Eag, this season, New e 

in the rough, Digr@e and Bivtite-Gneiss from various Scut: h localities, and a ificent Results. Docwra Triple, Prize Medad, Highest Award. Supplie@to $ 

fine series of Sedimentary nocks. Specimen Tubes, Glass-topped Boxes, th B l Polvrechnie e a Dr. H GRATTAN GUINNESS dame e 

Card Trays, Labels, Bl s»wpipe Apparatus, T for Muerals and Fossils, Anhima Par, &e. Patent Pamphengos Scienc@Lanterns.gScience ecture 

POSF ana aAa Eggs, and Entomologists’ requisites always on hand. | Sets, Novelties. Cheapest Lantern Outfits in the World. Grandly Ilus- g 

Sheer yo, Wath cOventen: trated Catalogue, over 180 choice Engravings, 6g ; Postage, 3. List: of 

Now Ready. THE GLACIALISTS’ MAGAZINE, No. 4, Price 6g. | 300 Lecture Sets, Science Subjects, Views, &e., 6d. ; Potage, 2d. Pamph- *) 
Also RESEARCHES ON WHE UPPER CRETACEOUS ZONES, by | lets Free.—W. C. HUGHES, Sreciauist, Brewster House, 82 Marfimer 
W. F. Hume, D.Sc., price 2s Ga. Road, Kingsland, N. e © e 
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*e HOW TO WORK WITH THE MICROSVOPE. 
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By LEONEL S. BEALE, M.B., F.R.S. 


ature and®T reatmant. 3rd Ed. 5s. 


° OUR MORALI¢Y AND THE MORAL QUESTION. 
d Ed. 3s. 6d. 
THE LIVER. Pp. 230. @ 86 Illustrations, many coloured. Ss. 


10 
Plates. 21@ Garrison.) 

ss (Harrison.) - 
 THE*MICROSCOPE IN MEDICINE. 86 Mates, 21s. 
BIOPLASM : Or, Living Matter.g 6s. 6d. 

ON LIFE AND ON VITAL ACTIONS ef. 

THE MYSTERY OF LIFE. 3s. 6d. _ ‘ 
2S. 


THE “MACHINERY” OF LIFE. 
London: J. & A. CHURCHILL. 


* DUST IN AIR. 


AITKEN’S POCKET DUST COUNTER. 
AITKEN’S KONISCOPE. 


° PLATTNER’S COMPLETE eBLOWPIPE 
LABORATORY, 
FOR GEOLOGISTS, MINERALOGISTS, AND SCIENT@FIC 
VOYAGEURS. 
For the Qualitative and Quantitative Analysis of Minerals, including very 
numerous Assay ané Blowpipe pols and Reagents, with a fine Balance in 


collapsible glass case. Travelling Case measures 214 X 174 X 18. 
Weighs 50 lbs. Price £25 12s, Gd. ` 


T $ 7 





THE CANTILEVER ENLARGING APPARATUS, 


© FQR SCIENCE, PHOTOGRAPHY, DRAUGHTSMANSHIP. 
30 various sizes, Special Descriptive Pamphlet Post Free. 
RY Win Se ania Se DARN 
The Universal Projection Lantern for Science Lecturers, 
vath verica and horizontal optical-systems for all kinds of experiments, 
and ordina 


follows the teacher’s pencil .. oes » From £8 12 


burner ssa 


Complete with mirrors, lenses, prisms, and special cut off oxy-hydrogen 


‘ „e « £1015 0 
MICROSCOPES AND ACCESSORIES. 


Large Stand, rack motion, mechanical stage, Abbe illuminator, snb- 
stage with rack. Apochromatic Objectives, 16, 8, 4 and 2 m/m: 


Homog. im. Comp. Oculars, 4, 6, 8, and 12, magnifying 


o to 1500 diameters, in very handsome cabinet... .. £65 10 0 
* Do. do, with solid stage, modified to magnify 
P 60 to roco diameters s ses ied van si =. £40100 


Petrological Microscope, for the optical analysis of Rocks and 
Minerals, with Polariscope, Quartz Disc, via ee 


T2 to 480 diam... ase tes eee ere aee nee 
Petrological Microscope... ‘aa ai aie . £10 10 0 
Do? do... ee. u £6 60 


Mitrqscope for General Science or Medical Study, medium 


stand with rack, illuminator with rack and iris, 2 Oculars, 2 Objectives, 
and double nose-piece magnifying 40 to 420 ove . £15 150 
Additional powers and accessories can be fitted ou to this fine 


l Tnsirument. e 
Bacteriological or General Migroscope, rack stand, illuminator, 2 eye- 
pieces, and 2 objectives .., vie ski yi der w £10009 
Oil Immersion forit ... ad a is £5 00 
CHEMICAL APPARATUS &*PURE CHEMICALS. 
Vocket Spectroscope,e3} in. long, fixed slit a . 18) 
Do. do. 33 in. long, adjustable slit aaa «. G2} 
De. e do. 4$ in. ng, Rain Band ... FA wv 50/7- 
#INE CHEMICAL BALANCES, SHORT AND LONG BEAM. 
MUSEUM, SPECIMEN, ASD PREPARATION JARS, BOTTLES, AND 
e , CorkinG TuBeEs. 
E, A 
" | WEELEIAM HUME, 
a SCIENTIFIC INSTRUMENT WAKER, 
l WEST COL@ELEGE STREET, EDINBURGH. 
. 2 - ® 
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antern slides, Sketches, and figuring of Sums. The class 


READY SHORTLY, PRICE 21s. 
6 


DAWN OF ASTRONOMY. 
A Study of the Temple Worship 


of the 
«e Egyptians. - s 


and Mythology Ancient 


BY 


J; NORMAN LOCKYER 


e C.B., F.R.S., &c. 


á Ilustrated. 
° 


The author endeavours to show that the Egyptign ames 
were built so as to secure observations of the sun and stars at 
certain times of the year. He next attempts to*determine the 
stars so used, to find the astronomical ideas underlying the 
observations, and to trace some of the myfhs which arise out of 
them. A close similarity is suggested between the Babylonian 
and Egyptian astronomical ideas. e 


CASSELL & COMPANY, Limited, 
LUDGATE HILL, LONDON.: 





THE GEOGRAPHICAL JOURNAL. 


CONTENTS- JANUARY. Price 2s. 


The Renewal of Antarctic Exploration. By Dr. Joun Murray. 

The Benue and the Angio-German Treaty. 1893. By E. G. RAVENSTEIN. 
Discovery of a Map by Columbus. By Dr. CARL Prucxer. m 
American Cliff Dwellers. By CLEMENTS R. MARKHAM, C.B. F.R.S. 
Dr. von Drygalski’s Grænland Expedition, 1892-93. 

Geography of Haiti. 

The Pyrenees. 

The Monthly Record. 

. Obituary: Dr. Hendrik Rink. By Dr. Roperr Br&wn. Alexander Low 
Bruse. Meetings.of the Royal Geographical Society, Session 1893-94. 
Geographical Literature of the Month. New Maps. 

Numerous Maps and Illustrations. 


SOLD BY 
Paris: Barrire. Vienna: ARTARIA AND Co. Hamburg: L. FRIEDER 
ICHSEN AND Co, St. Petersburg: Watkins ann Co. Manchester: Jonn 
Heywood, Edinburgh: DovGLas anb Fouts. Dublin: HODGES, 
FOSTER, AND Co. Berlin: D, Reimer. Leipzig: F. A, BROCKHAUS. 
New York: SCRIBNER AND Sons. Melbourne: E. A. PETHERICK AND Coe 


EDWARD STANFORD, 26and 27 Cockspur Street, S.W.» 
-* -——-FROR-SAGES ~ 
The LAST EDITION of the 


ENGYCLOPADIA BRITANNICA. 


Complete with Index, Bound in Clothetpp Edges 
Gilt, equal to New. 





25 Volumes, £24 Ios. 
ee ewer 


MACMILLAN & BOWES, Cambridge. 
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DIARY OF SOCIEBIES. ° 


® 
LONDON. 


THURSDAY, JANUARY 1x. e 


@ 
THEMATICAL SOCIETY, at 8.—On Green’s Function for a’ System of 
on-intersecting Spheres: Prof. W. Burnside, F. Rs . 


UTION OF ELECTRICAL ENGINEERS, at 8,-—Inaugural Address of 


+ 


resident : Alexander Siemens. 
o 


FRIDAY, JANUARY 12, 
ROYAL ASTRONOMICAL SOCIETY, at 8 







SATURDAY, JANUARY&3 


ASSOCIATION FOR THE IMPROVEMENT OF GEOMETRICAL TEACHING, Unie 
VERSITY COLLEGE, LONDON, at 2 —-Note on the Herbartian View of the 
- Place of Mathematics in Education: W. J. Greenstreet ~The Eccentric 
cee oe Boscovich : Ee M. Langley.-A School Course of Mathematics: 

. Wilson. 


SUNDAY, JANUARY 14. 


SUNDAY Lecture Society, at 4.-—~Mountain> @aft (with Oxy-hydrogen 
Lantern Illustrations): C. T. Dent, 


MONDAY, JANUARY 15. ® 


VICTORIA INSTITUTE, at 8.—Easter® Discoveries Confirmatory of Scrip- 
@@re: Prof. Hull, F.R.S. 


TUESDAY, JANUARY 16, 


® * m 
ZOOLOGICAL SOCIETY, at 8.30.—On some Points inthe Structure of the 
Young of Ehidna aculeata: Prof. W. N, Parker.—-On a Collection of 
Butterflies made in Manica, Tropical South-East Africa, by Mr. F, C. 
Selous.in the Year 1892: Roland Trimen, F.R,S.—-Remarks on Cerco- 
pithecus Wolfi: Dr. A. B. Meyer. 


INSTITUTION OF Civi@ ENGINEERS, at 8,-~The Concentration and Sizing of 
Crushed Minerals: Robt. E. Commans. (Discussion.) 


OVAL STATISTICAL SOCIETY, at 7.45.——~-Modes of Census-taking in the 
British Dominions: Reginald H. Hooker. 


Rova. INSTITUTION, at 3.-~Locomotion and Fixation in Plants and 
Anfinals : Prof, Charles Stewart. 


Rovat HORTICULTURAL SOCIETY, at 2.-~Fruit and Floral Meeting. 


WEDNESDAY, JANUARY 17. 


ROYAL METEOROLOGICAL SOCIETY, at 8.15.—Annual General Meeting. — 
Report of the Council.—Election of Officers and Council. ~The Climate of 
Southern California: Dr. U. Theodore Williams. 


RovaL Microscortca. Society, at 8,—-Annual Meeting.—Presidential 
Address: A, D. Michael. 


ENTOMOLOGICAL SOCIETY, at 7.--Annual Meeting.—Election of Couficil 
and Officers for 1894.—-Address by the Preside. 


ag THURSDAY, J ANUARY 18. 

Rovat SOCIETY, at 4.30.--The following Papers will gročabiy be read :— 
The Homogeneous Partition of Space: Lord Kelvin, P.R.S.—On Intra- 
cranial Pressure, Preliminary Note: Dr. Leonard Hill.—An Attempt to 
Measure Statistypally the Number of Legitimate Births, compiled from 
Observations made at Budapest: J. Kérdési.--Experimental guvestiga- 
tion on the Effective Temperature of the Sun: W., E. Wilson and P, 
Gray.—The Thermal Radiation from Sunspots; Preliminary Notes of 
Observations made at Daramona, Streete, co. Westmeath, 1893: W. E 
Wilson.—Appendix to a Communication termed ‘The Mechanical Equiva- 
lent’of Heat” (Phil. Trans., vol. 184, 1893): E. H. Griffiths.—On the 
Transformation of Optical Wave-Surfaces a Homogeneous Strain: O. 
Heaviside, F.R.S. 


Y 
LINNEAN SOCIETY, at 8.—On the Origin of the Structural Peculiarities of 
Climbing Stems by Self-Adaptation in Response to External Mechanical 
Fogces : Rev. Geo. Henslow, 


CHEMICAL SOCIETY, at 8.—The Molecular Formulæ of some Liquids as 
determined by their Molecular Surface Energy, I.: Prof. Ramsay, 

`~ F.R.S., and Miss Emily Aston, B.Sc.—Contributions to our Knowledge 
of the Acontte Alkaloids: VIII. On Picraconitine: Prof. Dunstan, 
F.R.S., and E. F, Harrison,—-IX. The Action of Heat on Aconitine : 
Prof. Dunstan, F.R.S., and F. H. Carr-—-X. Further Observations on 
the Gonversior@of Aconitine into Isaconitine : Prof. Dunstan, F.R.S., and 

; F. H. Carr.—The Interaction of Benzylamine and Ethyl Chloracetate : 
Drs. Mason and Winder, 


ROYAL INSTITUTION, at 3.—-The Life and Geniugof Swift: gey- Canon 
Ainger. 


FRIDAY, JANUARY tọ. 


INSTITUTION? Cıvıl ENGINEERS, at 7.30.~Discharging and Storing 
Grain: William G. Wales. . . ` 


Eo e NEPEEU TION, at 9.—Scientific Uses of Liquid Air: Prof. Dewar, 
ERS 
SAZURDA F, JANUARY 20. 


ROYAL INSTITUTION, at 3.-——English Schools of Musical Composition (with 
Musical Illustrations): Prof. W. A, Cummings. 
e 


Just Published, Crown” 8v& Price os.*nee 


MINING: é 
AN ELEMENTARY TREATISE ON THE GEWING OF MINERAL 


* By ARNOLD *LUPTON, oM.1C.E., F.G.S., &c. 
Mining Waginter, Certificated Colliery Manáger, Surveyor, &a* © 


+ 


With 596 Diagrlms and Illustrations. 4 


Lonpon: LONGMANS, GREEN, & CO.” 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


ESTABLISHED 1782.. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. è 


PROMPT PAYMENT OF CLAIMS. e ` 
Jotnr SECRETARIES—W. C. MACDONALD and F. B. MACDONAL D 
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- LOSSES PAID OVER £19,000,000. © 
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Mathematical Instrument Manufacturer to H.M. Government, Council of . 
India, Science and Art Department, Adgiralty, &c. 
Mathematical, Drawing, anf Surveying Instruments 
of every description. a 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Illustvated Price List Post Free. — % 
W. F. S. obtained the only Medalin the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe» 
matical Work. Silver Medal, Architects’ Exhibition, 1886, 
Address:—-GREAT TURNSTILE, HOLBORN LONDON. W.C: 
ee eee ee ee ee 
By ROSS . à 
e @ 
For Sale—A Bargain. » 
A e : 
Consisting of Largest Stand, Graduated Substage, Achromatic Cqndensers 
Wenham’s Binocular arrangement, expensive Micro-Spectroscops, Polarising 
Apparatus, Highest Class Objectives from 3 inches to }, all by Ross; also 
a 7, Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly Sago; 
will be sold a bargain. Particulars of ,W. C.gHuGnes, Brewster House, í 
Mortimer Road. Kingsland, London, N. f , 
W. WILSON, formerly Foreman at Messrs: 
ELLIOTT BROS., Opticaland Scientific Instrument Maker, Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Catheiwmeters, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Bork carried 
out for Professors.—56 Crogsland Road, Chalk Farm, London, N.W., 
New Publication. Subscriber's Edition, 
Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
{the Subscriber’s Name wil be Fnnien on his or her own Copy), A 
ntie j 
> ‘ + + 
“FOURNET, 1892. ve 
CONTENTS !— 
bed AN ILLUSORY EYE DISEASE. 
PROGRESSIVE (sic) MYOPIA. - j 
Case No. rt.—Culled from Mr. ROBERT BRUDENELL CARTER, 
One Lithographed Prescription. Four Wood Engrgvitfgs. 
Case No. 2.—Culled from Mr. NETTLESHIP. 
One Lithographed Moorfields Hospital Form. 
Case No. 3.—Culled from Mr. Jonn CouPEr. ‘ 
. ` One Lithographed Moorfields Hospital Form, ® 
© Case No. 4.—Culled from Dr. A: Quarry SiLcock. ol 
: -. One Lithographed Moowfields Hospital Form, ig 
Case’ No..5.—Culled from Mr. GEORGE LAWSON. A 
One Lithographed Moorfields Hospital Form. e 
Case No. 55is.—Culled fron® Mr. CRITCHETT. 
One Lit@ographed Prescriftiog. 
FOURNET ON CONVERGENT SQUINT, as 
Case No. 6.—Culled from Mr. Net Lesurp. ° : m 
Two Lithographed Moorfields Hospital Ferms. One Wood Engravifty. à 
FOURNET ON RETINOSCOPY. ° 
WANTED A TRIBUNAL. . 9 
Printed and Sold by e a 
A. F O U R N E T.: 9 l 
18 BENTINCK ST., WELBECK @T# LONDON, W: 6 
Price 25. ° : 
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"To SCIENTISTS tnd LANTERNISTS, to. | NOTCR. savy tnents and pene ef 
THE ART OF PROJE TION, AWD COMPLETE z 
è MAGIC LANTERN MANUAL, by an Expert. Ove® roo fine Ilus- Editoridl communications to thee Editor. The 
'® trations, with Priceless wrinkles in ‘all Branches of Optical Projection. tele vaphic address of NATURE Zs PHUSIS, 
Never before Published. How.to choose, what*to avoid, and how to LONBON.” : 
N ° ond Oil, limelight Dissolving? estes AS saa ine popie. one 
olarising Lanterns, Slide Making a ainting, Efilargmng, Register- 66 
ing, &c i TofS MALDEN ava: Le tA thoroughly prattical Wek, SUBSCRIPTIONS Ba NATURE.’ 
a and sould be studied by the experienced operator and amateur alike, . & 5. d. 
A com@Plete vade mecum of Optical Lantern Manipulations. Price, “| . Yearly ee er er ec ttt eee ew I 8 o 
bound in Cloth, 3g. G6d.; Postage, sæd. Worth its weight in gold, Half-yearly. a... 6 a, 2 1 we es OTF 
Send for Opinions of the Scientific Sree to Mr. oe. Brewster Quarter] o 6 
House, Mortimer Road, Kingsland, North London. eo” To ALL PLAGAS ÀRROADi a PRAS 7 
_ BREAKFAST—SUPPER. pa Yearly. 2. 6 0 se ee eee ... ILIO 6 
ey ; Half-yearly. ps e> rsss +e - O15 G6 -> 
E P P S’ S Quarterly .......4.6. eee 0 8 Ow 
CHARGES FOR ADVERTISEMENTS. 
« ° GRATEFUL—COMFORTING. are ae Column ....%.. 2 : 
IRC AIEI . » o © « © e o . 
m~ One Eighth Page, or Quarter Column . 018 6 
© + . Quarter Page,wr Halfa Column .. . I I§ O 
j Half a Page, or a Column ...... 3 5 0 
ROILING WATER OR a Whole Page s.. sas ew ee .. 66o 


Money Orders payable tg MACMILLAN & CO. 


° | “HOLLOWAY’S PILLS OFFICE : 29 BEDFORD STREET, STRAND, wee 





CURE z 
n the rst of everygMonth. 
 Biliougness, Sick Headache, Indigestion THE JOURNAL OF BOTANY, 
and all Internal Complaints. BRITISH AND FOREIGN. 
Edited by James Brirren, F.L.S., British Museum, 
CAN BE TAKEN BY THE MOST DELICATE. CONTENTS :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journa®.— Botanical News.— 
elolloway’s Pills and Ointment may be obtained of Proceedings of Societies, 
. Price x$. 3d. Subscription for One Year, payablein advance, ras. 
all Medicine Vendors, London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





MESSRS. MACMILLAN AND 60S NEW BOOKS. 


INORGANIC CHEMISTRY FOR BEGINNERS. By Sir Henry Roscoz, 
FR.S. Assisted by Josepa Lunt, B.Sc. (Victoria). Globe 8vo. 2s. 6d. 
NATURE.—*“ In every respect the book is a good one, and contains the kind of knowledge that should be imparted to all 


beginners in science.” 
CHEMICAL TRADE JOURNAL. — ‘¢ This work is admirably adapted to the requirements of science teachers, each lesson 


e being supplemented with% simmary of ‘What We have Learnt’ and #list of about ten questions relevant to the lesson. . The 
illustration of the apparatus for laboratory demonstration of the manufacture of sulphufic acid on a large scale is a pleasing 
departure from the ordinary run, and enables the action of the nitric oxide as an oxygen carrier to be easily and clearly shown., 

The book is well printed and got up, and constitutes an excellent and modernised ,ext-book for beginners, which will be 
found highly useful to both student and teacher, ang should gain equal favour with both.” 


EXPERIMENTAL PROOFS OF CHEMICAL THEORY FOR BEGINNERS. 


By Ap aa ia RAMSAY, Ph.D., F.R.S., Professor of Chemisty in University College, London. Second Edition. 
Pott 8vo. 2s, Ód. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., F.R.S., Professor 
ee * of Physiology in the University of Cambridge, and Fellow a Trinity College, Catnbridos, With Illustrations. Sixth 
Edition. PART I. comprising BOOK I.—Blood—The pe of Movement—The Vascular Mechanism. 8vo. 


ros. 6d. 
+ 


HAND-BOOK OF PUBLIC HEALTH‘AND DEMOGRAPHY. By EDWARD 
€. WILLOUGHBY, M.B., Diploma in State Medicine of the London University, and in Public etd of Cambridge 


Urfiversity. Fcap. Svo. 45. 6d. 
SCOTSMAN.— It is an admirable introduction to its subject, and its a in this enlarged and improved form will 


A be welome alike to studen's and teachers of Hygienies.” 
EDUCATIONAL NEWS,.—“ It is a concise, readable, wẹll stated, and excellently reasoned compendium.” 


“DRAWING AND DESIGN: a Class Text-Book for Beginners. By E. R. TAYLOR» 


Head Master of the Birminghame Municipal School of Art. With Illustrations. Oblong Crown 8vo, 2s, 6d. 
C lRMINGHAM DA{LV POST.-—** Adl the lessons are nicely calcujated to qiltivate eye, hand, and taste, and they are 
® interspersed with valuable suggestions for the guidance of the young student who is in earnest as to books and methods of studying 
x  naturt. . .. We have never seewa book of instruction for beginners comparable to this. It ought to be in the hands of every 


* young person in the land.” e ee 


WOOLLEN SPINNING: a Text-Book for Students in Technical Schools and 


è . Colleges, and for Skilful Practical Mem in Woollen Mills. By CHARLES VICKERMAN, Author of nae Woollen 


ys 


o Thread ” arfd ‘‘ Notes in Carding,” With Illustrations, Crown 8vo, 6s. 
e ® 
` ° . ee MACMILLAN AND CO., LONDON. 
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MESSRS.. MACMILLAN & GO, S. 





ENTS Ae SIN THETIC 3 SOLID GEQMETRY. 


Professor of Pure 
eee in ae Unicity of Queen’ s College, King- 
ston, Canada. Crown 8vo, 6s, 6d. net. 


AN ELEMENTARY TREATISE, | ON THE GEO. 
METRY OF CONICS. By ASUTOSH MUKHO- 
PADHYAY, M.A., Fellow of the University of Calcutta. 
Crown 8vo, 4s. 6d. 


NATURE,—** The book appeals successfully to a larger 
public than, the students of the Indian ie ae 


ELEMENTARY TRIGONOMETRY. By H. S. HALL, 
M.A., formerly Scholar of Christ’s College, Cambridge ; 
Master of the Military side, Clifton College; and S. R, 
KNIGHT, B.A., M.B., ChB., formerly Scholar of Trinity 

se College, Cambridge ; late Assistant Master at Marlborough 
Colfege. Globe Svo, 4s. Gd. 


" ' 
AN ELEMENTARY TREATISE ON THEO- 
RETICAL MECHANICS. By ALEXANDER ZIWET, 
Assistant Professor of Mathematics in the University 


of Michigan. Part I., Kinematics, 8vo, 8s. 62. net. 
Part IIl, Introduction to Dynamics, Statics. 8vo, 
8s. 6d. net. 


TRE MECHANICS OF HOISTING MACHINERY. 


Including Accumulators, Excavators, and Pile Drivers. A 
Text-Buok for Technical Schools, and a Guide for Practical 
Engineers. By Dr. JULIUS WEISBACH and Prof, Gustav 
HERMANN. Authorised Translation from the Second 
German Edition. By Karu P. DAHLSTROM, M.E., 
Instructor of Mechanical Engineering at the Lehigh 
University. With 177 Illustrations. Medium 8vo, 12s. 6d, 
net. 


ELEMENTARY LESSONS INe STEAM MACHI- 
AND THE MARINE STEAM ENGINE. 
With a a short Description of the Construction of a Battle- 
ship. Compiled for the Use of Junior Students of Marine 
Engineering. By Staff-Engineer J. LANGMAID, R.N., 
and Engineer H. GAISFORD, R.N. New Edition. 


Revised and Enlarged. 8vo, 6s. net, 
$ 


è 

ELECTRIC WAVES: being Researches on the Propagation 

ot Electric Action with Finite Velocity through Space. 

By Prof. HEINRICH HERTZ, of Bonn. Authorised 

Translation by D. E. JONES, B., Se, With a Preface by 
LORD KELVIN, P.R.S. Illustrated. 8vo, ros. net. 


A°TEXT BOOK ON ELECTRO-MAGNETISM AND 
THE CONSTRUCTION OF DYNAM Ə. Vol. L 
By DuGALp C. Jackson, B.S., C.E., Professor of Elec- 
trical Engineering, University of Wisconsin. Svo, 9s. net. 


QUALITATIVE ANALYSIS TABLES AND THE 

OF CERTAIN ORGANIC SUB- 

STANCES. By E. A. LETTS, DSc, Ph.D., 

F.RS.E., F.C.S., &c, Professor "of Chemistry in 
Queen’s College, Belfast. gto, 7s. net. 


BRITIGH MEDICAL FOURNAL,—‘* The work before 


NEW BOOKS, 3 


A ee OF DEVELQPMENT ARD*HEREDITY. 
By Henry B. Orr, Professor at the Tulane University p 
Louisiana. Grown 8vo, 6s. net. 


GLASGOW HERAL®D.— His book will bear careful 
perusal becats® of its suggestive nature,” 

SCOTSMAN.—** Professor Orr does not *profess to have 
proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admiral perspicuity, and the solution which he offers of the 


‘problem, ‘ How are changes brought about in the structure of 


organisms, and how are these changes transmitted t@ succeed- 
ing ‘generations ?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK’ OF THE PHYSIOLOGICAL CHE- 
eMISTRY OF THE ANIMAL BODY. | Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
Professor of Physiology ing the Owem College, Victoria 
University, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPI}Low and 
WiLKINSON. Vol. II., The Physiological Chemistry of 
Digestion. 8vo, 185. 


THE ROMANCE OF THE INSECT* WORLD. By 
L. N. BADENOCH. With Illustrations by MARGARET 
J.D. BADENOGCH and others. Crown 8vo% 6s. 

TIMES.—‘' A pleasantly written introduction to the study 
of insect life, profusely and very attractively illustrated.” 

MANCHESTER GUARPDIAN,— As delightful a volume 
of the kind as we have seen for a long time.e The title is very 
appropriate, as the author’s descriptions are not less fascinating 
than valuable as introductions to the study of entomology.” 


NATURAL VALUE. By FRIEDRICH VON.WIESER, 
Professur in the German University of Prague. Edited 
with a Preface and Analysis by WILLIAM SMARS, MA., 
LL.D., Lecturer on Political Ecqnomy in the University of 
Glasgow. The Translation by CHRISTIAN A. MALLOCH. 
8vo, 10s. net. 


TIMES. — Of the school of Austrian economists which has 
applied itself to the elaboration and utility of that theory of 
value known®as ‘ The Final or Marginal Utility Theory,’ which 
the late Professor Jevons was one of the first to exPound in this 
country, Professor Von Wieser, of Prague, is one of the most 
distinguished leaders. . . . His work on ‘Natura! Value’ is 
the latest and most complete exposition of the whole theory. 
As such it will be welcomed aby all serious economical students 


in this country.” ` 


ELEMENTARY COURSE of PRACTICAL SCIENCE.: 
Par I. By HUGH GORDON. Patt &vo, Is. 


Prepared in accordance with the directions given in the New 
Code of Evening Continuation Schools, 


Sir PuriLuıiP Macnus in VAT URE. —“ Mr. Hih Gordon 
has broken comparatively new ground. His little book gives 
a very satisfactory answer to the question: How can the ele- 
ments of science be so taught as to become a means of edzecating 
young children? . . . Altheugh an instalment offly of a com- 
plete course, it indicates very fully the method to be followe?, 
and the objects to be aguved at in teaching science to beginners.e 

- The ch:ldevho has gone through this course will hav- learnt 


to be observant and accurate, and will have acquitd aw 


certain skill in the use of seme of the simplgr instruments ofe 


us Is certainly one of the best of its kind, and is free from | science. This is no small resujt of such a shott course of 
-objection if intelligently used by, both teacher and student,” lessons,” —— e 
+ . i : i s e 
e << MACMILLAN & CO., LONDON. ° . 
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+ PERKEN, SON AND RAYMENT, ' MANUFACTURERS, 
" CATALOGUE IS SENT POST FREE. : 
OPTIMUS ” MACIC LANTERNS, £ OPTIMUS?’ 
e Each Lantern is efficient for Exhibi- b 
tions. The Lens giveş crisp definition, 
being a superior Achromatic Photogra hic PHOTOG RAPH IG 
' Combination, with Rack and Pinion Com- 
uii Cona of 4in. diameter. Each SN OUTFITS. 
d ——— 
has 3-wick Refulgent Lamp, an is com- , Russian Perforated. Scent s Wide Angle, Long Focus, Rack Camera, Three Double Dark 


plete in Box. Slides, “Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
Student’s Lantern to iaka Demonematng. Tank) wien eae £ 3 5 a and best Yair Case. 2 KERR 
Sliding Tube». Š 10 O Giving Pictures of the following sizes in inches, 
0 


d Br Sli ding Tubes -» 7 i , 
Mahogday outside ou Bal Door, Brass Stages & Sliding 42 4h X 38] 6h X 42 | 84 X 6b) 10 X B) 12 X 10] 15 X z2 
Tubes «e p £10 £12 £15 | £20 | £25 e 

















Lantern PHOTOGRAPHS, Plain I Coloured 1/6 each. 
PERKEN, SON & RAYM ENT, “emaema LONDON, 
DLE athe: Jat. HE a a 


ins laa STEREOSCOPE. (ANDERTON’S PATENT. 


CAN BE ADAPTED TO ANY LANTERN. e. 
For projecting on Sereen Pictures that appear m Stereoscopic Relief. 
SOLE LONDON AGENTS 


HARVEY.AND PEAK, 


By Appointment to the Royal Institution of Gitat Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENCE MACHINES. 


School Form with te in, Plate 


Harvey and Peak’s Form, best make, 15 in. Plates 4 a5 (2) 
I 5 


a +) 33 33 o n. 33 ase 
z 20 in n. 39) eee 6 10 o 
Ka Ditto, strongly built for Laboratory ParpONeR 





(eg Bt 4 in. Plates ~ 8100 
SPECIALLY RECOMMENDED. 
he SCIENTIFIC WORTHIE =>. 
_ The following isa list of the Steel Portraits that have -appeared in*the above Series:— 
MICHAEL FARADAY. . . SIR GEORGE B. AIRY 
e. THOMAS HENRY HUXLEY. a g - J. LOUIS R. AGASSIZ. RY 
- CHARLES DARWIN. > : © | > > JEAN BAPTISTE ANDRÉ DUMAS. 
JOHN TYNDALL. l SIR RICHARD OWEN. ; 
SIR GEORGE GABRIEL STOKES. JAMES CLERK MAXWELL, 
SIR CHARLES LYELL. . ‘JAMES PRESCOTT JOULE, 
e SIR CHARLES WHEATSTONE. e _ WILLIAM. .SPOT.TISWOODE. š ai 
ò SIReWYVILLE THOMSON. . . ‘ARTHUR CAYLEY, 
e ROBERT WILHELM BUNSEN. l SIR.: W. SIEMENS. 
et BARON ADOLF ERIK NDBDENSKJOLD. . JOHN COUCH ADAMS: 
LORD KELVIN. . | + . JAMES JOSEPH SYLVESTER. © 
e e HERMANN L. F?’ HELMHOLTZ. DMITRI IVANOWITSH MENDELEEFF. 
è SIR JOSEPH. DALTON HOOKER. ' LOUIS. PASTEUR pa n sg 
r ? WIDLIAM, HARVEY., i ` e 
° , ' SIR ARCHIBALD: GEIKIE: ; p 


°N.B.-The* Portrait of Sir A. Geikie is the First of a ‘New Series 
Py oof impressions ofethese, printed on India paper, may be had from the Publishers, price 5s. each ; er tye Set ofe 
28 Porthaits in a Aagdsome Portfolio for £7 5s., carriage paid. The Portfolio’may be had separate! W prige 6s. 
t 


Cheques and Money Orders payable to JACMILLAN & CO., Office of NATURE, 29 Bedford ee Strand. 


@Printed by RICHARD CLay&ni®Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MacmILLanw AND Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, January 11, I 4: ; 
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A WEEKLY ILLUSTRATED JOURŅAL OF SCIENCE. aa ra 
“To the solid ground \ 
Of Nature, trusts the mind which builds for aye.”—WoORDSWORTH. , ~*~ iy i om 
No. 1264, VOL. 49.] THYRSDAY, JANDARY 18, 1894 PRICE SIXPENCE: 
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ae Registered as a Newspaper at the General Post Office.) d K 








NEWTON'S NEW PATENT ELECTRIC LANTERN. 


NEWTON & CO., Ma f 
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Post Free, Gd. ili F Di 
Electric E i 
Lantern ERR A 
and Are Lamp, + 
for Scientific š THE “ECONOMICAL” BIELD-GLASS.. - e 
Demonstration. 
_ Complete | ie ‘this Binocular has achromatic object-glasses 14 inch in diameter, and 
as Fig, £25. 1 > sliding shades to shelter the object-glasses from sun oreain, and is fitted in a 
® ’ gC oe B ag solid leather sling case, price i ss. 3 sent free 
A oe il BF SP. Mlustrated Catalogue of Binoculars post free. 


a 
JOHN BROWNING, 63 STRAND, LONDON, W.C. 
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NEGRETTI AND ZAMBRA’S 
NEW YEAR’S GIFTS. ° se 
OPERA, RACE, & FIELD GLASSES, 
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" BAROMETERS, MICROSCOPES, -TRESCOPcS, MACIC LANTERNS, & ° 


N. & Z.'s Special “Presents” Price: List, being a selection of al®such ° , 
ı Sastramen s as ara suitabte for Presey ts, mi = m on application 
to all parts of the - 


NEGRBETTI & ZAMBRA, j 
, a NSTRUMENT MAKERS TO THE Queen, 
l - l HOLBORN VIADUCT. ' e 
<< 7 Branches—45 “CORN HILL, and 122 REGENT STREET, 
R. & J. BE » 68 CORNHILI, LONDON, H.C. ! Photographic Stulio—GRYSTAL PALACE, SYDENHAM. e.. 


+ 
o bad 2 i a * 
. 








" ” 
Ri : 6 ý ° 
es ° 
d g ʻ bs 9 e e 4 s 
+ e g ? 
s ¢ e 
t mn -o 
e i e 
xl e : NATURE i {January 18, 1884 
i $ 
% 
- PHYSIOLOGICAL*ANB TECHNOLOGICAL CONCHOLOGY 
& ` 
e N 
6 
LABORATORY FOR THE FERMENTATIONS. o 2. 
r e , New and interesting Species of Recent Shells from Borneo, Philippine 
COPENHAGEN (30 Frydendalsvej). S e Islands, China, &c., &c. 
. , kd a , a COLLECTIONS AND SPECIMENS BOUGHT. 
mè ag Direcror: ALFRED JORGENSEN, COLLECTIONS FOR MUSEUMS FROM 45 TO £300. 
a Author df ‘“Mlicro-Organismsgand Fermentation.” EXCHANGH® MADE FOR SPECIES NOT IN STOCK. 

C8urses of Instruction, for Beginners as well as for advanced Students, in j | 
the Physiology and Technology of Fermentations, with particular regard to GLAS S -TOPPED BOXES, SARD TRAYS, Set, 
Prof. Hansen s ‘Syste n for the Analysis ang Pure Culnvation of Yeast.” . i 

The Laboratory possesses a numerous collection of Culturg-¥@ast Species, All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
Wild Yeasts, and Zyg@zanic Bacteria. and supplied promptly at moderate prices. 

Manuals of Instruction:~Alfred Jörgensen: ‘‘ Micro-Organisms afd Rectangular, from 1s. 3¢. per dozen. 

Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), Circular, from zs. per dozen. 
ne New Edition, 1893. l : E Card Trays, 4s. gross; Glass Tubes, 4s. gross 

E. Chr. Hansen: ‘' Untersuchungen aus der. Praxis der Garungsindustrie”’ ele al a ERSS baad 
penran zar Lebensgeschichté der Mikroorganismen), published by R. Price List on Application. 
ee Dare 2 vi pelea = ea in Comptes rendus du : Sa - oo 

aboratoire arisberg (Hagerup, Copenhagen), r aoe es l ai ; . 

Furgher particulars om appheation to DIRECTOR. ` oe HUGH FULTON (Conchologist),. 

a 216 KING’S ROAD, LONDON, S.W. 
i THE ELECTRICAL a idl each eh 
ae o Ny AnD COLLECTIONS OF MINERALS, 
GENERAL ENGINEERING *COLLEGE,. 
ps AND : j P ' ROCKS, OR FOSSILS, 
‘ P o' j 7 e 

A SCHOOL OF SCIENCE. For the Use of Students, Science Tgachers, Prospectors, &e., and to 
PENVWERN HOUSE, 2 and 4, PENYWERN ROAD illustrate theleading Text-books, in Boxes, with Trays. es 

ERRL’S COURT, S.W. 50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 425. 

. Principar—G. W. oe TUNZELMANN, B.Sc., M.LE.E. v ; ist of Mi is, Rock d Stratigraphical Sarit 

, Semor-Instrucror-—C. CAPITO, M.1.E.E., M.1.M.E. ae EEE AI er sih Post Fove. cateneee i 

Laboratorges, Dynamo Room, Steam Engine, Engineering Worksho i 
swith Maine Tooke asan She, ee g g P | KOCK SECTIONSfor the MICROSCOPEtrom rs. 6d. cath, Post Free. 

The College provides a Training for Electrical, Mechanical, Civil, and | | : Za 
Mining Engineers, for Science Students in Mathematics, Physics, Che- | CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e: 
mistry, Biology, Geglogy, and Mineralogy, and Preliminary Training for : l always in Stock. - @ 

Students entering Cooper's Hill and the Central Institution. T H O M A S D R U S S E L L 
POPISTA, DEPPI AEN sia i EE 
a 
BACTERIOLOGICAL DEPARTMENT. 
i 78 NEWGATE STREET, LONDON, EC 
KING’S COLLEGE, LONDON. aap sei ak a vt ee Ne ENR ARNE 2 
: ‘Director of the Laboratory: Prof. CROOKSHANK, M. B. Ni 
. Taemonstrator: Dr. HEWLETT. ° S A U E L H E N S O N 3 
e f : 

The Laboratoryeis open daily from roa.m. to 5 p.m. for INSTRUCTION LAPIDARY MINERALOGIS T, & ce. 
and ORIGINAL RESEARCH. ° ESTABLISHED 1840. 

Fee for one month, £5 55. Precious Stones Cut and Mounted to any Design. Always on hand, 

EveningClass, Monday, 7 p.m. to 9 pm., £2 2s. Good Examples of the various Gems, Fancy Stones, and Semi-precious 

Evening Cfass on Fermentatian, Wednesdays, 7 p.m. to 9 p.m., £2 25. Stones, Cut and in the Rough. 

For Syllabus apply to the SECRETARY. ` eera iy areg Queensland Opals, Labradorite, Rock Crystal, 

a > $: 13-7: A: a 
; AN Chgice Specimens of New Minerals suitable for Collectors and Museums. 
a STAFFORDSH E COUNTY COUNCIL. Te Finest Collection of Mocha Stones ever made now on View. 


The Technical Instruction Committee are prepared to receive applications 
for the office of ORGANISING SECRETARY, in consequence of the 
resignation of Mr. D. E, Jones, B.Sc., on his appointment as Inspector 
under the Science and Art Department. 

Salary, 4400, with travelling and out-of-pocket expenses. Particulars of 


‘duties, &c,, can be obtained from the undersigned on or aft® SATURDAY, 
the zoth inst. ® 


Applications must be received by FEBRUARY 6, next. 


MATT. F. BLAKISTON, Clerk of the County Council. 
Staffor3, January 3, 1894. 


. ° MERSEY DOCKS.AND HARBOUR 
>a BOARD. 


NOTICE is ereby given that the Board have adopted an amended Code 

of Regulations, whereby the Trade and the Public may have Mafne 
@Chronometers and other Scientific Apparatus tested at the Liverpool 

Observ#tory, Bidston, Birkenhead. 

Copi@ ofthe Regulations may be obtainel on application to the Director 
of the Obs@vatory, Bidston. or to the undersigned. 

By Order of the Board. 
MILES KIRK BURTON, Secretary. 
Dock Office, Liverpool, January 9, 1894. 


CTICAL BIOLOGY 
FOR ALL LONDON EXAMS. 


References giver. Terms moderatg. 
“SOLD MEDALLIST, 3 Sterling Street, Montpelier Square, S.W. 


¢ Chek MISTRY.—Caaching in Chemistry for 
all Wgedical and other ¢* minations. Practical Work. Tuition by 
Correspondenae.—Addregs, * R. C. T.,” 6 Gower Street, W.C. 


An «ee ee 
TO PUBLIC ANALYST S.—Wanted 


ASRISTANTSHIP, Nearly Three Years with Pr. Alder Wright,— 
S. G. Joyce, Wellingten, Somerset. 
e 


* .PRA 
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Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


SOLLECTIONS oF MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &e. . 


And Hlustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price 105. 6d. to 42s. and upwards. Special Instruction and e 
Collections for Travellers, Prospeggors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most gnteresting varieties from hundreds 
of localities, All one price, rs. 6#. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
JAS R. GREGORY., 


MINERALOGIST AND GEOLOGIST, 
88 CHARĻOTTE SF., FITZROY SQUARE, LONDON, W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), ®? 
NATURALIST, 
180 ST. GEORGE STREET EAST. : 


Implements of Savage Warfare, Idols, Sgcred @iasks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
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Sale by Huction, -° 
@ 
fh e 
MONDAY, JANUARY 22. . - 
TWO VALUABLE COLLECTIONS OF BRITISH LERIDOPTERA.«@ 


MR. J. C. STEVENS will sell by Auction at 

his reat Rooms, 38 King Street, Covent Gardefl, on MONDAY Next, 

ARY 22, at half-past rz precisely, the remaining portion of the 

ein basen and valuable Collectiog of BRITISH LEPIDOPTERA, 

med at great expense dur@hg many years, of the‘late Rev. HENRY 

Burney, of Wavendon Rectory, Woburn Sands. And 

THE VALUABLE COLLECTION OF BRITISH LEPIDOPTERA 

FORMED BY THE REV. J. SEYMOUR ST. JOHN, F.E.S., 


On view the Saturday prior, 10 till h ae Morning of Sale, and Catalogues, 
‘a ° ad. 


* 








F. H. BUTLER, M.A. Oxon., Assoc.R.S, Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossilg, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities, and a 
fine series of Sedimentary Rocks. Specimen Tubes, Glass-topped Boxes, 
“Ard Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 
Insects, and Birds’ Eggs, and -Entomologists’ requisites always on hand. 
Lapidary’s work executed. 


Now Ready, THE GLACPALISTS’ MAGAZINE, No, 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price os, 6d. - 


HOLLOWAY’S OINTMENT 
‘CURES 

Gout, Rheumatism, Lumbago, Sciatica, 

H Cuts, Bruises, Sprains, &c. 

INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors, 











WIMSHURST: 
~- MACHINES. ™ 


With Glass Plates, all sizes, double and multiple, 
M also with Ekpnite Cylinders. with and without 
Glass Cases. Batteries, galvanic and medjd&il 
ij . Telephones, . Schaar r Era lecture-table 
| and labgratory. Schoo Apparatus ue 

¥ scription: + 

LARGE. CaTALOGUR, Fifth Edition, Royal 8Y Bye, 
ot pp. 700 Illustratiéns, Post Ilustratiéns, Post free, 7d. 


| KING MENDHAM & 00., 


” Western Electrical Works, Bristol. 


London Address: 12 FENCHURCH STREET, E.C. 
. (W. B. ALLISON, AGENT.) ESTABLISHED 1876, 


Ss 





< 





Mathematical Instrument Manufacturer to H.Me Government, Counall of * oy 


India, Scfence and Art Department, Admiralty, &c. 

Mathematical, Drawing, and Surveying Instruments 

(J of every description, 

Of the Highest Quality and Finish, at the most Moderate Prices. + 
Mllustrated Price List Post ree. 

W.-F. S. obtained the only Medagin the Gredt Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
GoLD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886, 


Address:-GREAT TURNSTILE, HOLBORN LONDON, W.C. 


_ A MAGNIFICENT 
BINOCULAR MICROSCORE 


By ROSS z 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro-S ectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches tò }, all by Koss; also 
ayy Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200: i 

will be sold a bargain. Particulars sof W.C. HUGHES, Brewster House, 
Mortimer Road, Kingsland, London, N. 





PERKEN, SON AND RAYMENT, MANUFACTURERS, 


CATALOGUE 45 SENT POST FREE. 


“OPTIMUS” MAGIC LANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. The Lens gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser gf 4in, diameter. Each 
has 3-wick Refulgent Lamp, and is com- 





plete in Box. ‘ Russian Perforated. ® 

Student’s Lantern (to take Demonstrating Tank) with Brass A S, d. 
Sliding Tube sas ace ose ane nee 2 0 

Russian Iron Body, Brass Sliding Tubes .. 5 10 0 

Mahogany outside Bay; Panelled Dor, Brass Stages & ‘Sliding 5 
Tubes .. ae re 


Lantern PHOTOGRAPHS, Plafn Us Coloured 1/6 each, 


` PERKEN, SON & RAYMENT, 


pools RN STEREOSCOPE. 


CAN BE ADAPTED TO ANY LANTERN, 





‘t OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS: 


Rayment’s Wide Angle, Long Focus, Rack Conte, Three Double Dark 
Slides, “Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 





Giving Pictures of th® following sizes tn inches. » © 
44 X 384164 X 4ł4|8} x 64] 10 x 8ļ]12 X rOo[ ts X r2 
£10 £12 £15 £20 £25 £80 

















99 HATTON GARDEN & 
141 OXFORD STREET 


LONDON. 


(ANDERTON’S PATENT) 





For projecting on Sereen Pictures that appear in Stereoscopic Relief, sie 
7 SOLE LONDON AGENTS: 
HARVEY AND PEAK, 
8g Appointment to the Royal Institutin of Great Britain. + 
<6 CHARING CROSS ROAD, LONRON, es C. 
WIMSHURST INFLUENCE MACH ES. ° 
School Form with 12 in, Plates NE 
i 10 © 
Harvey and Peak’s Form, best ane, 95 in. Plates 4100 
49 33) 93 in. yy tee 9 10 0 ” 
Ditto, strongly built for uisoratol stipes” ae 
with 24 in. Plates w~ 8100 
x SPECIALLY RECOMMENDED. è ., 
° „s 
° 7. ” œ ° 
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e The Cambridge Sci®nsifi@ Instrument Company, 


k 


"4 + 


e° St, Tibb’s Row, Cambridge. , 


CALLENDAR'S PATENT ELECTRICAL PYRQMETER 


fo? Scientific and Commercial purposes. Descriptive 
Pamphlet of the above willebe sent Post Free e2 Appli- 
cabioñ. © 
Descriptive Ltst@f Physiological and Physical Instru- 
ents, &., with 95 Illustrations, Post Free, 1s. 6d, ` 
'. Address all communications : 


‘Instrument Companye Cambridge. 


TO SCfENCE LECTURERS. - 


See Mr, HUGHES'S PATENT COMBINATION OPTICAL LAN- 


TERN, used by late W. LANT CARPENTER, Esg., Prof. Forses, &c. Minia- - 


ture Triple Lantern constructed for B. J. MALDEN, Esg., this season. New 

xyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificeat Results. Docwra Triple, Prize Medal, Highest Award. Supplied to. 
the Royal Polytechnic Institution, Dr. H. Grarran GufNNness, Madame 
Aptana PATTI, &c. Patent Pamphengos Science Lanterrs. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in‘the World, Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3¢. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Speciauist, Brewster House, 82 Mortimer 
Rodd. Kingsland, N. ® 


. BEST DRAPERS INK (DICHROM) 
BLACK Ween this Ink is used writing 


becomes aà pleasure. 
IN May be had from all Stationers, 
KN OWN In Jars, 6d. 1S., & 2s. each. 


Can be obtained in I ndon, through Messrs. Barcray & Sons, Farringdon 
Streets W. “owarps, Old Change: F. Newsrry & Sons, Newgate 
Street; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin, 


THROAT «© COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
Mig the Voice. For these symptoms use 


~PPS’S GLYCERINE JUJUBES. 


In contact With the glands at éhe moment they are excited by the act of 
rine the Glycerine in thesé agreeable Confections becomes actively 
ealigg. o 
i Sold only in Boxes, ett. and Tins, 1s, r4d¢., Labelled. 
JAMES EPPS & Co., Ltd., Homceopathic Chemists, LONDON, 


NOTICE OF REMOVAL. 
T. E. BOLTON’S Agency for the Supply of Microscopical 
Pond Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 


TO 
New , ! 25 BALSALL HEATH ROAD, 
Address— BIRMINGHA M. 
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CHARLES GPIRFIÑ & COS PUBLICATIONS. 


*rhis day, Handsome Cloth, 12$. 6d. ° 


THE MEAN DENSITY OF THE EARTH: An 


Essay to Which the Adams Prize was adjudged in 1893 in the Univer. ity, 
of Cambridge. By J. H. POYNTING, ScD., FLR.S., Professor o 
Physics, Mason Colygge, Birmingham. In large 8vo, with Bibliography, 
(ustrations in the Text, and 7 Lithographed Plates, E 

° - ` A aigeo 


OILS, FATS, WAXES, and ALLIED MATERIA, 
and the MANUFACTURE therefrom of CANDLES, SOAPS, 
and other PRODUCI'S. By C. R. ALDER WRIGHT, D.Sc., 
F.R.S., Lecturer on Chemistry, St. Mary’s Hospital School ; Examiner 
in ‘ Soap” to the City and Guilds of London Institute. In large 8vo. 
Handsome Cloth, With 144 Illustrations. 28s. : 

e “ Will rank as the STANDARD ENGLISH AUTHORITY on Qils and Fats for 

many years to come.”"—/adustries and Iron. baad 


NEW BOOK BY MR. SEATON. . 


MARINE ENGINEERING RULES, AND TABLES 
(a Pocket-Book of), For the Use of Marine Engineers, Naval Archi- 
tects, Designers, Draughtsmen, Superintendents, and all engaged in the 
Design and Construction of Mar.ne Machinery, Naval and Mercantile. 
By A. E. SEATON, gM LC.E., MILINA, ad H. M. ROUN- 
THWAITE, M.LMeth.E., M.LN.A. With Illustrations, Pocket 
size, Leather, 8s. 6d. 


GAS, OIL, AND AIR-ENGINES : a Practical Text- 


Book on Internal Combustion Motors with.ut Boiler, By BRYAN 
DONKIN, jun., M.Inst.C.E. in Large 8ve. With Illustrations. 214 


ENGINEERING DRAWING, AND DESIGN: 


A Practical Manual for Engineering Students. By SIDNEY H. P 
WELLS, Wh.Sc., A.M.Inst.C:E., Prineipal, Battersea Polytechn c 
Institute, late of Dulwich College and the Yorkshire College, Leeds. 
Part I.—Practical Geometry, Plane and Solid, 3° 
Part II.—Machine and Engine Drawing and Design. 4s. 6d. 
With numerous Iliustrations and Folding Plate. 





Second Edition. Each Part sold separately. 


BIOLOGY (An Elementary Text-Book of). 
By J.. R. AINSWORTH DAVIS, B.A. Professor of Biology, Uni- 
versity. College, Aberystwyth. With Index-Glossary, and Illustrations. 


Part I.—Vegetable Morphology and Physiology. Price 8s. 6d. @ 
Part I].—Animal Morphology and Physiology. Price ros. 6d. 


*,* Nore. —The Second Edition has been thoroughly Revisedand Enlarged, 
and includes all the leading Types in the various Organic Groups. 


* CLEAR, COMPREHENSIVE, SYSTEMATIC.” —Saturday Review. 


London: CHARLES GRIFFIN & CO., Ltd., Pxeter Street, Strand. 


GEMS & PRECIOUS STONES 


OF NORTH AMERICA: 


By GEORGE FREDERICK KUNZ, Gem Expert with ® 
Tirraty & Co, New York, 


SECOND EDITION. Price sos. 





® 
' This handsgme book contains a popular description of the Gems of North 
America, their occurrence, history, and archa logy. There are als 
chapters on famous American Collections of Gems, and of notable Foreign 
Gems owned in America. The Coloured Plates in this book are the most 
elegant specimens of colour printing ever produced. 


The SCIENTIFIC PUBLISHING COMPANY 


(or New York anb LONDON), 


20` BUCKLERSBURY, ‘LONDON, E.C. y 


PHCENIX FIRE OFFICE, 


129 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 


ESTABLISHED 1782. e ° 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED, 
BERALs LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Joint SucreTarizes—W. C. MACDONALD and F. B. MACDONALD 


LOSSES PAID OVER £19,000,0089 


W. WILSON, formetly Foreman at Messrs. 


KLLIOTT BROS., Optical and Scientific Instrument Maker. Optical, 
Benches, Melloni Benches, Goniometers, Spectrometé#s, Spectro- 
scopes, Cathetometers, Micrometer Microscop@s, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors. 56 Crogsland Road, Chalk Farm, London, N.W 
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_@ 
DIARY OF SOCIETIES. "s 
. LONBoN. ° e 
THURSDA Y , JANUARY 28, 


R e 

. ROvan SocieTY, at 4.30.—The Homogeneous Partition of Space: Lord 
Kelvin, P.R.S.—On Intracranial Pressure, Preliminary Note: Dr. 
Leonard Hill.—An Attempt to Measure Statistieally the Number of 

we : Le@itimate Births, compided from Observations made at Budapest: J. 
K6ro3i.—Experimental Investigation on the Effective T@mperature of 
the SM: W. E. Wilson and P. pcan -The Thermal Radiation from 
Sage ae: Preliminary Notes of Observations made at Daramona, Streete, 
co. Westmeath, 1893: W. E. Wilson.—Appendix to a Communication 
termed ‘The Mechanical Equivalent of Heat” (Phil. Trans., vol. 184, 
1893): E. H. Griffiths.—On the Transformation of Optical Wave-Surfaces 
by Homogeneous Strain: O. Heaviside, F.R.S. 


Linmecan Sociery; at 8.—n the Origin of the Structural Peculiarities of 
Climbing Stems by Self-Adaptation.in Response to External Mechanical 
Forces: Rev. Geo. Henslow, ` 


CHEMICAL Society, at 8.—The Molecular Formulæ of some Liquids as 
determined by their Molecular Surface Energy, I.: Prof- Ramsay, 
F.R.S., and Miss Emily Aston.—Contributions to our Knowledge 
of the Aconite Alkalsids: VIII On Picraconitine: Prof. Dunstan, 
F.R.S., and E. F. Harrison.—IX. The Action,of Heat on Aconitine: 
Prof. Dunstan, F.R.S., and F. H. Carr.—X. Further Observations on 
the Conversion of Aconitins into Isaconitine: Profi Dunstan, E.R.S., and 
F. H., Carr.—The Interastion of Benzylamine and Ethyl Caloracetate : 


Drs. Mason and Winder, ° 
RovaL INSTITUTION, at3.-~The Lif® and Genius of Swift: Rev. Canon 
inger. 
i e 
> ' FRIDAY, JANUARY IQ. 
* 
INSTITUTION or CIVIL ENGINEERS, at 7.30.—Discharging and Storing 


Grain: Willfim G. Wales. 
Rovat o ene RIOM, at 9, Scientific Uses of Liquid Air: Prof Dewar’ 


® 
SATURDAY, JANUARY 20. 


ROYAL INSTITUTION, at 3.-English Schools of Musical Composition (with 
Musical Illustrations); Prof. W. A. Cummings. 


e 
° SUNDAY, JANUARY 21. 
Sunoay LECTURE SOCIETY, at 4.—Ocean Currents and their Influence 
a Camale (with Oxy-hydrogen Lantern Illustrations): Arthur W. 
ay én. 


MONDAY, JANUARY 22. 


ARISTOTELIAN SOCIETY, af8.—~Renouvier’s ‘ Classification des Sciences” ; 
A. Boutwood. 


TUESDAY, JANUARY 23. 
ANTIHROPOLOSICAL INSTITU LE, at 8.30.—Anniversary Meeting. 


ei NstiruTion OF IVIL ENGINEERS, at 8.—The Tunnels of the Dore and 
Chinley Railway: the late Percy Rickard. 


ROYAL INSTITUTION, at 3.~—-Locomotion and Fixation in Plants and 
Animals ; Prof, Charles Stewart. 


PHOTOGRAPHIC SOCIETY, at 8.—Lantern Slide Processes. 


C 
WEDNESDAY, JANUARY 24. 


GEDLOGICAL SOCIETY, at 8.~~The Ossiferous Fissures in the Valley of the 

Shode, near Ightham, Kent: W. J. Lewis Abbott.—The Vertebrate 

iii Fauna, collected by Mr. W. J. Lewis Abbott, from the Fissure near Ight- 

ham, Kent: E. Tulley Newton, F.R.S.-¢-Note on the Genus Naiadites, as 

e occurring in the Coal Formation of Nova Scotia: Sir J. W. Dawson, 
KCM G, F.R.S., with an Appendix by Dr. Wheelton Hind. 


bd e 
THURSDAY, JANUARY 25. e 


Rovar Sociaty, at 4.30. The following Papers will poi be read :-— 

On Intra-Cranial Pressure (Preliminary Note): Dr., Leonard Hill.—Pre- 
_ liminary Note on Bi-lateral Degeneration in the Spinal Cord of Monkeys 
» (Macacus sinju) following Uni-lateral Lesion of the Cortex Cerebri : 
' Dr. & L, Meflus.—The Pathology of the Œdema which accompanies 


Passive Congestion: Dr. W. S. Lazarus-Barlow, 5 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Noites of a Trip to the 
United States and to Ghicago, 1893: W. H. Preece, C.B., J-R.S. 


e` FRIDAY, January 26. 


Puysican Suciety, at 5.—A New Modeof making Magic Mirrors: J. W. 
Kearien.~Some Observations in Diffraction: W. B. Croft.—A New 
Photometric Method and Photometer f J. W. Spurge, 


SANITARY INSTITUTE, at 8.-—-Elementary Physics (Lecture I.): Dr. J. F. J. 


Sykes. è í 
ÅMATEUR SCIENTIFIC ' SocirTy, at 8.—Planetary Evolution: F. A. 
Holiday. 
ae 2 


_ WILLIAM SPOTTISWOODE, 


EVOLUTION. AND MAN. `. 


EVOLUTION AND MAN’S PLACE IN 
‘NATURE. By HENRY CALDERWOOD, LL.D p 
Professo# of Moral Philosophy, University of Edinburgh 
o 


» 


Crown So. 75. 6d. e 


@ * 
NATORE.— "We have to thank the gutor for the very 
clear manner in which he adnfits and even enforces the applica- «em 
tion of evolution tg man.” ° $ 
WESTMINSTER REŞYIE W.—" The mrits of the volume 
are to be Yeugd in its statement of some of the unsolved 
biojogical problems.” °e 
CAMBRIDGE REVIEW.—‘' Mental Science may be 
grateful to Prof. Calderwood for his clear exposition.” 
NATIONAL OBSERVER,.—“ Prof. Calderwood argues 
very forcibly that animal conduct, unattainable by us even by 


Ji 


use of our intelfilgence, cannot be referred to intelligent power, 


EDINBURGH JOURNAL,—“ We recognise in him*the 
rare and excellent combination of intellect and instinct.” 


BY*THE SAME AUTHOR. e 


THE RELATIONS OF MIND'‘AND BRAIN. 
Third Edition, 8vo. 8s. è 


HANDBOOK OF MORAL. PHILOSOPHY. 


Sixteenth Edition. Crown 8vo. 6s. 


MACMILLAN AND CO., LONDON? 


SCIENTIFIC WORTHIES. . 


' The following is a list of the Steel Portraits 
that have appeared in the above Series:— 


MICHAEL FARADAY.° n ə 

THOMAS HENRY HUXLEY. ° 
CHARLES DARWIN. s 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES, „° 

SIR CHARLES LYELL? 

SIR CHARLES WHEATSTONE., - ar a 

SIR WYVILLE THOMSQN. 

ROBERT WILHELM BUNSEN. 
BARON ADOLF ERIK NORDENSKJOLD., 

LORD KELVIN. ° 

HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. ` 

WILLIAM HARVEY. , ° 

SIR GEORGE B. AIRY : 

J. LOUIS R. AGASSIZ. | 

JEAN BAPTISTE ANDRË DUMAS. 

SIR RICHARD OWEN.- 

JAMES CLERK MAXWELL. ae 
JAMES PRESCOTT JOULE. - o eo 





$ 


« ARTHUR CAYLEY. > > , 
SIR C, W. SIEMENS. à 
JOHN COUCH ADAMS. ° 
JAMES JOSEPH SYLVESTER. eo? 
DMITRI IVANOWITSH MENDELEEFF. 
LOUIS PASTEUR, 
SIR ARCHIBALD GEIKIE. : M 


N.B.—The Portraite of Sir A. Gefkie is el 


the First of a: New Series. h 
e 


oe ; 

Proof impresséons of these, printed on India paper, may 
be had from the Publishers, pric8 5s. each; cr the Set o e 
28 Portraits in a Handsom® Portfolio for £7 5s., carsiage © 
paid. The Portfolio may be had separately, price6s. e ° 


Cheques and Money O?ders payable “to 
MACMILLAN, &°COs, oe 
OFFICE OF “NATURE,” a “i 
29 BEDFORD®SPREET, STRAND. è 
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* MESSRS. MAGI LLAN & 00. S TEXT- -BOOKS FOR ABVANCED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Prof 


"e ° fessor U, s. eo Observatory. With #12 “ngravings and Five Maps of the Stars. Medium 8vo, 18s, 


sA TEXT-BOOK'OF THE PRINCIPLES OF, PHYSICS. Eyr 


ALFRED DANIELL, M. ai Secorfd Edition. -Medium 8vo, 21s, 


THE THEORY OF LIGHT, By Thomas Preston, M.A. With 


Illustrations. 8vo, 15s. net, 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


foe of Applied Mechanics in the Royal ’ aval. College, Greenwich, Second Edition, Revised. ee 8vo, ‘18s. l 


OUTLINES OF. GENERAL CHEMISTRY. By Prof. Wilhelm . 


OSTWALD. Translated by J.. WALKER, D.Sc., Ph.D. ‘8vo, ros, net. 


'A TREATISE ON INORGANIC > AND ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., a ng Prof. C. SCHORLEMMER, F.R.S.  8vo. 


+ 


Vols. I. and II. INORGANIC CHEMISTRY. Vol. , L.—The Non-Metallic Elemgnts. Second Edition. 21s, 
Vol. II. Two Parts. 185, each. . ® 

Vol. IIL—ORGANIC CHEMISTRY.. THE. CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, 
Parts I., II., IV., and°VI., 21s..each, Parts IIL and V. „ 185, each, f + 


INORGANIC CHEMISTRY. By Ira Remsen, "Profestor of 


Chemistry in the Johns Hopkins University, Medium 8vo, 16s, 


THE ELEMENTS OF THERMAL CHEMISTRY: By M 


e M. PATTISON MUIR, M.A., F.R.S. E., assisted by D. M, WILSON. . With a Plate. ` 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by Groree McGoway, Ph°D 


e THXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F.R.S. 


Third Edition. Mediume8vo, 28s, 


A POPULAR TREATISE ON THE WINDS. Confprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
® FERREL, M.A, Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Academy of 
Sciences, and of osher Home and Foreign Scientific Societies. Second Edition. 8vo, r7s. net. 


ORGANIC EVOLUTION AS THE RE SULT OF THE IN-. 
HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER, Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, ‘12s. ‘6d. : 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof, Dr. ERNST, HIAECKES. Translated by H. M. BERNARD, M.A. Cantah, 
and M. BERNARD, Part I. 8vo, 17s. net. [ Vol, LL. in the Press. 


ELEMENTS QF THE COMPARATIVE ANATOMY OF 


er °’ VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON PARKER. | 8vo, 125. 6d, | ‘ 


A TEXT-BOOK OF PHYSIOLOGY. By M. .Foster,.M.D., . 


° F.R.S., Professor of Physiology in the. University of Cambridge, and Fellow of Trinity College, Cambridge.” With 3 
Iflustrations. Sixth Edition. Part I. comprising Book I. poeen one Tissues of Moyenen Tepa Vascular Mechanism. 
Svogcloth, tos, 6d. 


TEXT-BOOK. of PATHOLOGIGAL ANATOMY and PATHO- 


° GENESIS. By Prof. E. ZIEGLER. Translated by DoyALD MACALISTER, M.A., M.D. Ilustrated, vo. 


Part IL-GENERAL PATHOLOGICAL ANATOMY.. Second Edition, 12s. 6d. : A 
* Part IL—SPECIAL PATHOLOGICAL ANATOMY. Sections IL.—VdgII. Second Edition, 125. 6d, Sections IxXx.— 


e XII 12s. 6d. °° 


- A TEXT-BOOK OF PATHOLOGY, Systematic and Practical. 


‘By D. Je HAMILTON, M.B., F.R.C.S.E,, F. R. S.E.y Professor of Pathological Anatomy, Aberdeen. „ Copiously 
= Gliusttated. Vol. I. Med. '8vo, '25s, [ Vol. ZE. shortly, 


A TRHEATISH ON COMPARATIVE EMBRYOLOGY. By E 


"M. PERPAUS, M.A., F.R.S. In two Vols. Second Edition, Medium 8vo, Vol. I. 18s, Vol. II. 21s e 
è e 
è ° ee MACMILLAN AND CO., LONDON. 
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NE W BOOK S. ° Cana 
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re Waves. i ‘ ae E 
Weing Researches on the Piwpagation of Electric Action with Finite Veloci iy through Space. By Prof. HENRICH 


HERTZ, late Professor of Physics in the University of Bonn. Authorise Translation by ‘Prof. D> E. Jones, B.Sc. 
With Preface by LorD KELVIN, P.R.S. Illustrated. 8vo, Ios. net. »®e 


' NATURE.—“‘ The subject is of immense importance; the work described is of the highest order of experemental investiga- 
tion; the results attained have contributed more than any other recent results to revolutionise the view taken by the majority of 





J 


scientific workers as to the nature of eléctromagnetic actions. » . .. The whole work is most interesting, and well deserves the os 
best attention of all interested in the greatest scientific advance of the last quarter of the nineteenth century.” 
"ELEMENTS: OF SYN THEIC SOLID GEOMETRY. | A THEORY, OF DEVELOPMENT AND HEREDITY. 
DUPUIS, M.A.. F.R.S.C., Professor of Pure By HENRY B. Orr, Professor at the Tulane University of 
PA in the Univesity of Queen’ s College, King- Louisiana, Crown 8vo, 6s, net. 
| ston, Canada. ‘| Crown 8vo, 65. 62. cag GLASGOW HERALD.— His book will .bear careful ¢ 
f perusal because of its suggestive nature.” a . ef 
AN ZELEM UA HE GEO- | SCOTSMAN.-* Professor Orr does not profess to have 
`  PADHYAY, M.A., Fellow of the University of Calcutta. į Prqyed, or worked out in its detail, his new ‘Theory of 
'. Crown 8yvo, 4s. 6d. . Development and Heredity.’ But he has stated it with 
admirable perspicuity, and the solution which he offers of the ° 


ELEMENTARY TRIGONOMETRY. By H. S. HALL, 


problem, ‘ How are changes brgught aboue in the structure of » 


R M.A., formerly Scholar of Christ’s College, Cambridge ; organisms, and how are these changes transmitted to succeed- 
Master of the Militaty side, Clifton College; and S. R. | ing generations? f deserves thoughtful a ee as ees : 
Knicu®, B.A., M.B., Ch.B., formerly Scholar or Trinity key to certain o the deeper secrets of life and growth, bot 
College, ‘Cambridge ; late Assistant Master at Marlborough bodily and mental.’ 

College. ‘Globe 8v0, 45, 6d. l , 
AN ELEMENTARY TREATISE ON THEO- | 4 TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
RETICAL MECHANICS. By ALEXANDER ZIWET MISTRY Or THE ANIMAL BODY. Including an 
: as aaa eo ete Account of the. Chemical Changes occugring in Disease. 
Assistant Professor of Mathematics in the University By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 
. : : , M.D., Des 
E EA ’ Ta a a a aa ge Professor of Physiology in the Owens College, Victoria 
Ss. 6d. net i y ales Pi University, Manchester; lately Fullerian Professor of 
i Physiology in the Royal runon of Abe Britain, = 
THE MECHANICS OF HOISTING M ACHINERY. With two Chromo-Lithographic Charts? by PILLOW an r 
Inciuding Accumulators, Excavators, and Pile Drivers. A WILKINSON. Vol. IL, The Physiological Chemistry of 
Text-Book for Technical Schools, and a Guide for Practical Digestion. 8vo, 18s. 
Engineers. By Ds, JULIUS WEISBACH and Prof, GUSTAV or 
HERMANN. Authorised Translation from the Second ` 
German Edition, .By KArL P. DAHLSTROM, M.E., NATURAL VALUE. By ee Pragne. è ited 
Instructor of Mechanical Engineering at the Lehigh with a Preface and Analysis by WILLIAM SMART, M.A., ‘ 
University. Venn 177 Illustrations., Medium 8vo, 12s. 6d. LL.D., Lecturer on Political Economy in the University of 
net, Gliga. The Translation by CHRISTIAN A. MALLOCH, 
"ELEMENTARY LESSONS IN- STEAM MACHI- pee 
AND THE M ARINE STEAM MACHI- TIMES.——*‘ Of the school of Austrian economists which has 
wat oa Description of the Construction of a Battle- | applied itselfeto the elaboration and utility of that theory of 
ship. Cogpiled for the Use of Junior Students of Marine | Value known as ‘The Final or Marginal Utility Th€ory,’ which: 
Engineering. By Staff-Engineer J. LANGMAID, R.N., | the late Professor Jevons was one of the first to expound in this 
and Engineer H. GAISFORD, R.N. New . Editiom | country, Professor Von Wieser, of Prague, is one of the mont 
Revised and Enlarged. 8vo, 6s. net. distinguished leaders. . His work on ‘Natural Value’ 
the latest and most complete exposition of the whole oe 
A TEXT BOOK ON ELECTRO-MAGNETISM AND / As op it will be welcomed by all serious economical studegts |. 

“ THE CONSTRUCTION OF DYNAMUS. Vol. in this country.” ° . 

By DUGALD C. JACKSON, B. S., C.E., Professor of Elec- 
e trical Engineering, University of Wisconsin. 8vo, 9s. net. ELEMENT ARY COURSE of PRACTICAL SCIENCE.. 
QUALITATIVE ANALYSIS TABLES AND THE, Parl. By HUGH GORDON: Jott Byo, rs s 
CTIONS OF CERTAIN ORGANEC SUB- | Prepared in accordance with the directions given ie the New ` 
STAN CES. By E. A. LETTS, D.Sc., Ph.D., — Code of Evening Continuation Schools. 
F.R.S.E., F.C.5., &c., Professor of Chemistry in | Sir PHILLIP Macnus in VA TURE.—“ Mr. Hugh Gordon 
Queen’s College, Belfast. 4to, 7s. net. a has broken comparatively new ground. His little book gives ° à 
a very satisfactory answer to jhe question: How œn the ele~ 
THE E ROMANCE OE THE IN SECT WORLD. By | ments of science be so taught as to become a means of educating® 
i DB an ith illustrations by®@MARGARET , young children? . Ighough an instalment only of a com- e 
T. ADENOCH and others. Crown 8vo, 6s. ' plete course, it indicates very fully the method to be followed, 
TIMES.—*' A pleasantly written introduction tÊ the study | and the objects to be aimed at in te&ching science to begin#ers. e 
-of insect life, profusely and very attractively illustrated.” |. . Thechild who has gone through this course will hav- arnt « 
MANCHESTER GUARDIAN.—“ As delightful avolume | to be observant and accurate, and will have acquiged a e 
of the kin@as we have seen for a long time. The title is very | certain skill in the use of some of the simpler instryments of F 
-appropriate, as the author’s ETA ions are not less fascinating science, -This is no small result of $uch a short course of 
than valuable as introductions to the ied of entomology.” lessons,” e e ot . @ 
s e m ° ` 
sI 
a ae MACMILLAN & CO., LONDON. a . ý 
: E de hee ` , , , ; e oo + sah 
t è > f ' ‘ : n . : A BP sg 
> oat, | 
as € ° * a g 3 f 
E s ra ° 


- + 
e? g 
Fa 
> -n 
. e 
a > 
@ E e 
e*® = 
* A 
{Ú 
=n 
+ 
i e 
ó 
5 ee 
e 
* 5 
= 
5 
= 
= 
s 
@ 
e 
s 
me ’, 
+ si 
CTY + 
a 
e = 
oe 
ais E 
Ps 
e 
+ 


MICRÒSCOPIC OBJECTS. | 


NEW AND INTERESTING. 


, E Sd 
Phantom Shrimp (Caprella linearis) see oe IÉ 
Young Lobster, rs. 6g.” Sandhopper see we GO I 6 
o Fresh-water Shrimp (Gasmzarus pulex) en. =O xI 6. 
Rock- fishy Louse (Cæligus centrodonti) u a I 6 
Marine Fleas (Asterope mtariz), showing crystals i 
of carbonate of lime; very preity and ing 
teresting —... ““ ee tae wee OO 2 0 
New Slides of Rotifers :—Triarthra, 25.3; Linenias 
38.; Auuraa, 2s.; Notops, 3s. 6d.; Asplanchna o 2 6 
Sections of Stems of Exogen, Endogen, and. Acro- 
gen, Jouble-stained, ngunted separately on : 
ONE DUE s ane see aes see ww O 2 6 
Anatom@ of Leaf—g species onone slide ... «0 2 6 
Antheridia and Archegoni® of Sphagnum obinst- 
foliuni, in unted separately on one slide ... o 2 o 
Prothaftium of Moss .. 0 ae | owe eee OE 
WMbivox esiebator... oe oe en me «9 © § 
Group of about r50 Diatoms from Glingore, Jut- 
J@ud; very fine... ii a0 6 6 


‘Type-slide of 4co @fferent species of Diatoms, 
each Specie mounted separately with the 
name photographed beneath it, in case . 5 0 0 
Set of 12 Test Objects, suitable for all powers, 
@ in case £ ` 
Verg beautiful Artistic Groups, composed of Dia- 
toms, -Wh®els of Chirodota, Archors and 
Plates of Synapta, unsurpassed for exhibition 
purposes... « each 8s. 6¢.,16s.,and-1 r © 


Any of the above Objects sent by return on receipt of 
remittance for price. - 
CLASSIFIED Lier, representing a Stoch of 40,000 First- 
class Objects, seni post free on application. 


MICROSCOPES AND “APPARATUS, 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers, The quality and workman- 
ship are the finest possibles and it is unequalled for 
stabiligua@™@™@Bnvenience of Manipulation by any other 
Sean size or Student’s @nstrument. Peice from 
4 55. o 
WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines eVery mechanical convenience with the ut- 
moste precision in all the working parts, and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicate nature - l 
NEW SERIES OF APLARATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, To, 
and 20 diameters. These give large and flat field, excel- 
@jent working distance, and exquisite definition. Price 
14s. 68. each® = : 
LABORATORY DISSECTING MICROSCOPE, ar- 
ranged to carry the above magnifiers, and of most 
‘convenient design, price 42 2s. 


oy 
m 
Q 


sra te: +++ ter Bee 





Full RiusMated Cc alogue. of Microscopes and Appa- 
-` yatus sent Post fiwe ongapplication to 


W. WATSON '& SONS, 


. © Opticians to H.M. Government, 

313, HIGH HOLBORN, LONDON? W.C. 
and 78 Swanston Street, Melbourne, Australia. 
Awarded 37 Gold &nd other Medals at International Ex- 
hibitie nsincluding 5 Highest Awards at the World's Fair 
Chigig, =) for Excellence of Manufacture. 
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CAMBRIDGE UNIVERSITY .PRESS. | 


THE COLLECTED ,MSTHEMATICAL | HISTORY of the THEORY OF ELASTI- 


PAPERS OF ARTHUR CAY! ZY, Sc.D., F.R.S., Gadleri - ` 
Sad of Pure Mathematics inthe J Henig of Canhddge Denys te aa eRe Me. ie te oe RIALS, from GALILE! T 
(To be completed in-1o vols.) Vols. I.-VI. now ready. 25%: each. a E.R.S: Edffed and Completed by Prof Cie PARO MA 9 
CATALOGUE OF SCIENTIFIC PAPERS yor 1. GALIBEI to SAIN T-VENAN®’, 1639 1850. Demy 8vo. 25s. e 
poner ea eee BY TH sand ting a CY OFeLONDON. Vols. Dewy avo ee Paes reer ae A an 
YI, for the years 1800-1863. oyal 4ta, Cloth (Vol. I. in Half- : l 
“e = moMcco) £4 (net); Half morocco. £5 5s. (net). s A TREATISE ON” PLANE TRIGONG == 
Vols. Vel. and VIIL. for the yearsgiS64-9373. Cloth, £1 rzs. 6d. (net); METRY We ¢ ist’ 
Half-morocco, £2 ss. (net), METRY. By E.W. HOBSON. D.Sc., Fellow, of Christ's C lleges 
Single volumes, Cioth, 20s. (net), or Half-morocro, nam (net). and University Lecturer on Mathematics. Demy 8vo. ras. 
since es oe for the years 1‘74-1883. a 25s. (net); Half- PLANE”: SRIGONOMETRY.»e By S., L 
l Bkh OEA IN TO ESE BONEY, M.A., late Fellow of Sidney Sussex College. Crown 8vo, 
i . . al P + 8 > 
MATHEMATICAL AND PHYSICAL ne ‘ j ¢ ey Sussex College. Crown 8vo 
: PAPERS. Bye LORD KELVIN (Sir w. THOMSON). LL.D., e Part As; up to and including the SOLUTION of TRIANGLES, may be © 
DeL, PRSI ed or Natural Philosophy in the University of had separately. Crown 8vo, 5s. : 
asgow ` Collected from di t Scientific Periodicals from May, 
epee teenie: Deng be, Vols ar We ae ee ee OT n 
Vol. III , 18s. r j oe bye ý. R Aa SB ees Petey a Urėversity of 
.oidon, Hono: e è idge. : 
MA ENA TICA An PHYSICAL Vol ere Vol. Il., re o terhouse, Cambridge. Demy Qo 
. By SirG. G. STOKES, Se D., LL.D., F R.S., Lucasian 
Profe sor of Mathematics in the University of Cambridge. Reprinted ELEMENTARY HYDROSTATICS. By + 
fromthe Original Journals and Transactions, wih Additonal Notes by JOHN GREAVE 5, M.A., Fellow and Lectures of Christ's College. » omg 
the Author. Demy 8vo. Vol. L., 15s. Vol. II.. 15s. © Crown 8vo, e {Nearly ready, * 
[Vo}. TI]. in the press. 
THE SCIENTIFIC PAPERS OF THE CAMBRIDGE NATURAL SCIENCE MANUALS. 
LATE PROF. J. CLERK MAXWELL. Edited by W. D. NIVEN, 
MLA., formerly Fellow of Trinity College. In 2 Vols, Royal 4to, IOUR GL G SOLENCE BERIA: 7 
£3 39. cnet). General Editor, A. E. SHIPLEY, MA., Fellow €f Christ's College. 
‘A TREATISE ON THE THEORY OF | ELEMENTARY PALÆONTOLOGY.— 
FUNCTIONS OF A COMPLEX VARIABLE. By A. R. FOR- INVERLEBRATE, ‘By HENRY WOODS, B.A., F.GS. Crown 
eae TH, D St., F.R.S., Fellow of Trinity College, Cambridge. Royal 8vu.. 6s. : ® ; 
Vo, 215, net, . PRACTICAL PHYSIOLOGY of PLANTS. P 
THEORY OF DIFFERENTIAL EQ UA- i By F. DARWIN, M.A., F.R.S., and E. H. cela er T 
TIONS, PartI. “Exact Equations and Pfaff's Problem. By A. R. NEAT ERAN: r 
FORSYTH, D.Sc, ERS. Damy BYO, ran. TE SeA PHYSICAL SCIENCE SERIES. T = 
A TREATISE ON THE MATHEMATI- | HEAT. An Elementary Text-book,, Theoretital 
CAL THEORY OF ELASTICITY. By A. E. H. LOVE, M.A and Practical, for Colleges and Schocls. By R. T. GLAZEBROOK 
F8liow of St. John’s College, Cambridge. ys Vols., Demy 8vo. Vol. I M.A., F.R.S., Assistant Director of the Cavendish Laboratory. 35. 
128, Vol. IL, res. A fuller List of forthcoming Volumes witl be sent on application, 
London: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 
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MR. MWMURRAVYS LIST. ` 
27ols. Crown 8vo. 24s. With Maps and Illustrations, SECOND EDITION of ° 


THE PAMIRS. Being a Narrative of a Years Expedition on Horseback and on 
Foot through Kashmir, Western Tibet, Chinese Tartary, and Russian Central Asin, By the Earl of DUNMORE. 
TIMES.—** A trustworthy record of an interesting jofrney. .. . The book gives a very fair ideaeof the character of the ° 
Pamirs, of the relations between Russia aħd China in that region, and of politics generally in Central Asia.” 
e DAILY TELEGRAPH.—“ For sportsmen there is much to read in these two volumes of grani hunting days after the 
‘ovis poli,’ the Tibetan antelopes and wile horses.” 


ALONE WI". 


Medium 8vo, 18s. 


THE HAIRY AINU: or, 3800 Miles on a Pack-Saddle ia Yezo 













and a Cruise 1 are Kurile I.lands, By A. H, SQVAGE LANDOR. With Map and numerous Illustrations by the Author. 
DAILY TELI |, | PH.~-**Mr, Landor’s book is one ofethe most attractive records of research which has been brought 
to public notice in t sent year.” 

TIMES.-—“ M ‘ador is to be thanked for letting in light on this strange people, and for brushing away many fables , 
circulated about the \ ð aa 
W A Crown 8vo. 3s. 6g. each. l ` e 

sTYPEE; o ‘$ he Marquesas Islanders. ù ; 
OMOO: A rative of Adventure in the South Seas. j 


the Works of HERMAN MELVILLE, with Maps and New Ilustrations taken on the spo’, a © 


New Edit ai: 
) fBrdially welcome a new edition of this once well-known and justly-appreciated ‘ Typee,’ with its sequel, 


TIME S.—' 
tore delightful reading no man of any age need wish for.” 5 
With Illustrations, C¥own 8vo. 3s. 6d. 


IN MODERN BOTANY. By Patrick GEppes, Prolessor of? 


Botar y College, Dundee. Forming a New Volume of MURRAY'S UNIVÐRSITY EXTENSION SERIES. 
DALI j v E,—** The pres&ht work isa most charmingly written acc@unt of some of the more striking phenomena 
® 








Medium 8vo, 125. - j 


D SPORTS AND. NATURAL HISTORY QF THE HIGH- ° - 


ND.® A New and Cheaper Edition. With Portrait of Mr. ST, JOHN, and several New Illustrations. ts 
, book is a delightful one, worth a hundred of tħe so-called ‘publicatidhs ofthe season’—@ 4 
jo" y to live the limited lives they live.” . : 
a JOHN MURRAY, Albemarle Street. ° o . ~ > 
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6 ad à | g ri peice pete tt 
MESSRS. BELL’S. BOOKS. 


, PUBLICATIONS Of THE CLARENDON PRESS. 


h i 
TEXT-BOOKS FOR STUDENTS. 
fe TREATISE ON. THE KINETIC THEORY OF 
GASES. By HEN@Y WILLIAM WATSON, D.SẸ, F.R.S., for- 
merly Fellow of [rinity College, Cambridge. Second Hflition, Revised 
and Enlarged, crown 8vo, 4s. G. ? : 
® p Rr. Watson’s work. has been for many years the yecogRised text-book 
-on the kinetic theory of gases ; itis well adapted to the wants alike of actual 
Moderators and of woufd-be Wranglers. "gy Nature. i 
æ PRACTICAL WORK IN HEAT. For Use in Schools 
and Colleges. By W. G. WOOLLUJMBE. M.A, B Sc., Senior 
Science Master uf King Edward's. High Scaoval, Sirainghan. Crown 
BVO, 35. : 

; "The Bock contaigs a practical course in heat that wee:lfould like to se: 
introduced into ev@®ry school which includes. physical science in its cigrri- 
cnlum ’—Nature. ‘ 
A TREATISE ON ELECTRICITY AND MAGNET- 

ISM. By J. CLERK MAXWELL, M.A. Third. Edimon. ‘Two 
Vols, 8vo, £1 125. 
NOTES ON RECENT RESEARCHES IN ELEC- 
TRICQTY AND MAGNETISM. Intended as @ sequel to Prof. 
gerk Mixwell’s ‘‘ Treatise on Electricity and Magnetism ™ By J. J 
THOMSON, M.A., E.R S., Professor of Experimental Physics.in the 
University of Cambridge. 8vo, 185. 6d. 
> “ An important and learned work.” — Times. 
me e | “Prof. Thomson is fo be congratulated on being the author of a book 
wifich is well worthy of being called a sequel to Mexwell's great treatise. 
“This volu.ne is certain'y the most important electrical book which has been 
written since the issue of Maxwell's work ° — Electrician, 
A CLASS-BOOK OF ELEMENTARY CHEMISTRY. 
bad By W. W. FISHER, M.A., Demonstrator of Chemistry, Oxford, late 
Fellow of Corpus @hristi College. Crown 8vo, Cloth, 4s. 6d 


BL 


elementary chemistry as a guide to his students, which he will have plea- 
sure and full confidence in placing in their hands.” —-N ature. 
HYDROSTATICS AND ELEMENTARY HYDRO- 

f  #KINETICS. By G. M. MINCHLN, M.A. Crowa 8vo, ros. 6d. 
7“ We can strongly recommend it.” —Science and Art. ' 


1 “ELEMENTARY MECHANICS OF SOLIDS AND 


+ 


FLUIDS, BgA. L. SELBY, M.A. Crown 8vo, 7s. Ód. es 
t A serious and painstaking work by a scholarly-minded mathematician,” — 
Oatieday Review. " 


Full Catalo$ue of Clarendon ‘Press Publications, Post Free. 


Lonpon : HENRY FROWDE, 


CLARENDON PresS WAREHOUSE, AMEN CORNER, E.C, 


e Messrs. WM. BLACKWOOD & SONS’ 
= - PUBLICATIONS. 


CAPJAIN LUGARD'S WORK ON BRITISH EAST AFRICA, 
‘THE RISE OF *°OUR EAST AFRICAN 


@RMSPIRE. Early Efforts in Nyasaland and Uganda. By Captain 
F. D. LUGARD, D.S.Q., Hon. F.R.G.S., Diplo n, P.R.S.G.S. With 
r30 Illustrations and 14 Maps specia‘lv prepared for the Work by E. G. 
RAVENSTEIN. 2 Vols., Large D-my 870, 428- 

“There are valuable chapters upon the vegetable and mineral products, 
tthe flora and fauna of the country, and many interesting details of the 
‘elephant and zebra ” 

IMMEDIATELY W-LL BE PUBLISHED. 


SCOTTISH LAND-NAMES: thtir Language 


2, and Lessons; with Rules‘to direct the Study of them. Being the 

Rhind Lecture in Archeology for 189; By rir HERBERT MAX- 
war WELL, Bart., M.P., Author of “Life and Tim of the Right Hon 
W, H. Smith, M P,,” © Passages in th: L.fe of Sir Lucian Elphin,” 


“ Meridiana.” In One Vol., Crown Bvo. 


°: r NATUREeBOOKS. 
š By “A Son of the Marshes.” 


WITH THE WOODLANDERS AND BY 


; THE TIDE. Edited by J. A. OWEN. Second Edition, Crown 
Bv, 6s. i 
** AnSndescribable charm Iurks in every page of this entertaining work, 
tthe ou€éo ge of sedulous: and lsaving observation. ... The book cannot be 
; too highly Praised or widely read." —Daily Telegraph. 


WITHIN an HOUR of LONDON TOWN. 
, AMONG WILD BIRDS AND THEIR HAUNTS, Edited by J. A. 
. OWEN. Crown 8vo, 6s. : 
me . ‘There isgothing better in the English language than the sketch of the ® 
@ Wild land on the bor lers of Surrey and Hampshire. ”--Daily Chronicle. 


ON SURREY HILLS. Fourth Edition. Crown 
8vo, 65. e 


“ Charming: descriptive powers, &dded to am enthu@iast’s love of nature, 
© -could not fail to produce a delightful vo'une.”—Land aud Water. 


e ANNALS OF A FISHING VILLAGE. 
° New tition, with Illustrations. Ed.ted by J. A, OWEN. Crown 


8vo, 6s. 
No dhe wh» takes up the st#r í ‘s’ deli i 
i L S try of ‘Den‘s’ delightful lif 
qc need to ‘Scoot’ and ‘Winder,’ to ‘ Titlark’ and (Cenia i E 
Okedown again until thy have with much regret finhed its ] : z 
e 





ne ‘Guardian, e aici 
WM.eB i 
a A NER & SONS, Edinburgh and London. 
3 :° a 
a e 
s -i - j 7 


t 
: 

‘The book is of sterling value, al™d will be welcomed by the teacher of 
i 


- brought down to date as closely as possibye.”—P/ 


Naturalist. 
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D 
CAMBRIDGE MATHEMATICAL” SERIES. 
NEI VOLUMES AND NEW EDITIONS, 


: Just PUBLISHED. Crown vo. 6s. 


The Elements “of Applied Mathematics. Including 


Kinetics, Statics, and Hydrostatic, By C. M. JESSOP, M. late © 


Fell »w of Clare College, Cam@ridge, Lecturer in Mathematica@in the 
Durham College of Science, Newcustle. 
Elementary Analytical Geometry, By the Rev. T., G. 
VYVYAN, M.A., Mathematical Master at Charterhouse. 
[Zmnediateiy. 
*,* An elementary treatise, dealing with the subject only so far as the 


eright line and circle, and imtended specially for candidates for the Army and 
e 


London Intermediate Examinations. 


Elementary Trigonometry. By J. M. Dyer, M.A., and . 


Rev. R. H. WHITCOMBE, assistant. Masters at Eton College. 
Edition, thoroughly Revised. Crown 8vo. 436d 
In use at Eton, Winchester, Charterhouse, Dover College, &c., &c. 
** The work is well adapted for school use, The explanations ot book-work 
are clearly expressed, and the text is amply illustrated by a store of exer- 
cises, . . . A work which greats an hackneyed subject with a'l the freshness 
one can look for in an elementary text-book.” — Nature. 


and 


Exercises og Euclid and in Modern Geometry. By J. 
McDOWELL, M.A. F.R.A. S, „4th Ed.tion. Crown 8vo, 6s. 


Introduction to Plane Trigonometry. By the Rev. T. @. 
VYVYAN, M.A., Senior Mathematical Master at Charterhouse. 4rd 
Edition. Crown 8vo, 3s. 62. > 

Mathematical Examples. By J..M. DYER, M.A „and R. 
PROWDE SMITH, M.A, Crown 8vo, 6s. 

The Elementary Geometry of Conics. By ©. TAYLOR, 
D.D., Master of St. John’s Cullege, Cambridge. gth Edition, Revised. 
Crown 8vo, 4s. 6d. 

An Elementary Treatise on Solid Geometry. By W. S. 
ALDIS, M.A, Principal of the University College, Auckland, New 
Zealand. 4th Edition, Revised. Crown 8vo, 6s, Ro 
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University. Crown 8vo, 45. 
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Hegt, An Elementary Treatise on. By WILLIAM GARNETT, 
M.A., D.C.L. 6th Edition, Revised. Crown 8vo, 4s. 62. 

Elementary Hydrostatics, By W. H. Brsanvr, Se D., 
F.R.S.  16:h Edition. Crown 8vo, 4$. 6d. Key, 5s. 
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=— THE STORY OF OUR PLANET, « 


The Story of our Planet. By T. G. Bonney, D.Sc, 
LwD., F.R.S, &ca Pp. 592. (London: Cassell and 
Co.p1893,) e 


i the workshop of science there are many labourers, 
-both skilled and unskilled, and the particulars of 
their toil, which dre not always interesting even to fellow- 
workers, can seldom be appreciated or even understood 
by the majority of well-educated persons. The increas- 
ing detail of geological work and the number of technical 
terms introduced, necessary as they are to progress, 
are calculated to repel not only the unemployed, who 
might like to gain a general knowledge of the subject, 
but also the numerous workers in other branches of 
science, who cannot keep themselves informed on the 
meaning of the many new teems. Nor can text-books, 
infended for serious study, be made interesting to the 
general ‘reader, for the student wants his mental food 
in a concentrated form,’ with particulars sufficient for 
the class-r8om and examination; while the general 
reader can only be tempted with the net results of 
science in a dilyted and yet attractive form. Such a 
reader, too, may approve of the Frenchman’s dictum 
(quoted by William Spottiswoode in his address to the 
British Association, 1878), that no scientific theory “can 
be c®nsidered complete until it is so clear that it can be 
explained to the first man you meet in the street.” It 
may, however, take a long time or a big book to do this, 
though we may agree that conclusions are not of much 
service unless they are intelligible. 

In old days, Ly relfs F IES of Geology,” as re- 
marked by Prof. Bonney, “ would have been understood 
with little difficulty by any man of good general edug- 
tion.” Twenty-one years have passed since the last 
gdition of that work was published, and we quite agree 
with the present author that there ig “room for a book 
which covers somewhat the same ground.” 

The “ Story of our Planet” is intended “for men and 
women of good general education who might dgsire to 


-> 


know something of the methods of reasoning which are? 


adopted in geology, and of the general conclusions to 

which these have Jed.” Thinking it would be helpful to 
* get an independent opinion on the book, the writer, after 

cutting its leaves, placed the volume inthe hands of his 
wife (who is by no means geological), and asked her to 
read a few pages. She did so, and without a pause read 
steadily to the end of the first chapter, exclaiming “ It is 
most interesting.” This independent testimony was 
satisfactory, but it requires a little qualification when 
applied to the*volume asa whole. The author commences 
his work with an account of three specimens, taken almost 
haphazard, from a collection of fossils. furiously enough, 
and perhaps unconsciously, he has returned b an old 
love, for one of the fossils is Melanta tnguinata, a shell 
which he @btained thirty-four years dgo from the Eocene 
beds of Charlton, near Woolwich. Itis mentioned among 
others in a short account, perhaps his earliest geological 
communication, which was printed in the Geologist for 
1859 (p. 296). Since then the author has wandered in 
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many fields, and has foundemyc# happiness of a kind 
| he is wishful fo impart to others. Around Cambyidge he 
has examingd and “written alsout the Cretaceous arta 
Jurassic = i He has gone deeper,*and discussed thé 
‘origin of T assic “rocks. 
the lower regidns, and plied his hamngergamong “ The 
Foundation Stones of thé Earth’s Crust,” as he e would 
call them. Thugfrom the top to the bottom of the series 
he has studied the recoeds of the rocks, but ever and 
anon the vesf@iges of ancient volcanoes®gave attracted 
great attention, and fired an enthusiasm that had, per- 
ehaps, to be tempered by many a visit to the Alpine 
glaciers. 

Leaving the first chapter of the book, which, asgve have 
hinted, is well calculated to attract and interest, we are 
introduced to “The Land Region,” and find ourselves 
confronted with a good many statistics, after which we 
are led on to the seudy of the earth’s crust and its rocky 
constituents. Then we come to “ The Air Region,” in 
which atmospheric pressure, winds and tornadoes, and 
rainfall are considered; and „pass on to “The Water 
Region,” to an account of océans and seas, of tides and 
currents, of snow crystals and glacier ice. This con- 
cludes the first part of the work, which is almostewholly 
devoted to physical geography and meteorology. We 
had expected to proceed into the “ Fire Region, ” but that 
is dealt with in Partili, On the whole, thfs first part is 
somewhat disappointing from a geological point of view. 
Lyell would doubtless have given a good account of the 
geological results of the Challenger Expedition, but these 
are nowhere summarised, 

Part ii. is devoted to the processes of*sculpture and 
moulding, to the polishing of rocks by natifre’s “ sand- 
blast,” to the raising of sand- dunes and the formation of 
earth-pillars. The formation of escarpments is*pointed 
out, with especial reference to those of the Weald, as 
explained by Foster and Topley, ang the general action 
of rivers is described. Landslips receive attention ; and 
here the author has himself made a slight lip, for we are 
told that near Lyme Regis “ the cliffs rise to a height of 
full a hundred,feet,” but where the great landslip of 1839, 
took place, the chalk cliffs rise to 400 or 500 fe@t. “Ice 
as Sculptor” forms the subject of one chapter, and homely 
illustrations are given of the bursting of water-pipes, and 
of the crumbling of mortar and bricks in the jerry-built 
structures of the nineteenth @entury, facts which supply 
the tenant and landlord with useful object-lessons. ° On: 
the gnore serious subject of glacier-erosion, the author's 
conclusions have certainly the weight of personal ex- 
perience. He believes the effects of a glacier are won- 
siderable, but that it acts like a plane or file rathér than 
a chisel or gouge. Yet he admits that the tarns in 
mountain corries, the lakelets in mountain valleys, may 

e attributed to the action ofice, but not the broad sheets 
of Geneva or Constance. The discussion is by no means 
dead, for quite recent" Dr. A. R. Wallace strongly 
maintains the truth of “Ramsay’s8 theory. (Fortnightly: 
Review, December). “Ice awa Carrier” and ¢ The Werk 
of the Ocean” are duly considefed in reference to the 
transport of material and the caig of features.” We 
now come to the somewhat formidabfe heading, ‘‘ The 
Proletariat of Nature,” which may be takén to mean the 
actions of the lower classes of orggnigms, some of which 
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are destructive, some progective or conStructive. Peat | of fossilmare more afiusing than useful. Thus we have 
and coaLafe Considered, so also Foraminifera, Radiol- the Afzcrolestes r “little thief,” the Dromatherium or 
aria, and Corals. Partgiii. is headed ‘‘ Changes from | “running beast,” the Z urrstella or “ cookspur,” the Ple- 
Within,” and the ®ld Temple of Serapis coffes before us | stosaurus or neighbour-lizard,” the Plfosaurus “ moigeme 
as a witness to the fluctyations of level. Movements if | nearly*aelizard,” and soon. 


DÁ, * «hd earth’s crust, faults, flexures and ovetthrusts, and the The concludipg part is “ On Some Theoretical Ques- 
formation of mduntains are considered. We pass on to | tions.” It deis with the age of the earth, which * long e 
#” #olcarfic action and earthquakes, and eventually to the | but itis very far from beimg boundless.” The author, in 
subjects of joints, spheroidal gstructures, nodules, and | fact, as stated in his preface, thinks that we can discover 
mineral veins,gll of which are briefly nogsiéed. | “ by processes strictly inductive, some sign of its begin- 
In Part iv. we come to to what some may considér as ' ning and some foreshadowing of its end.” We are nat 
e geology proper ; or, “ The Story of Past Ages.” Natur-e; disposed to challemge the statement. ° Š 
ally we most of us like to go back to the very beginning, | The permanence of ocean basins and of land areas is a 
and glean what knowledge we can of the earth’s probable | well-worn theme, on which “ agreement ceases ” ; but the 
orjgin * and the author briefly reviews the evidence. | author is far from dogmatic on the Subject. The prob- 
More interesting, however, is the chapter which deals with | lems of climatal change and of the distribution of life on 
> the eras and subdivisions in geological history, and we | the earth, form gthe topics discussed in the closing 
ca fee] at any rate oh Zerra firma. In regard to questions of | chapters. 
correlation, the views of Prof. Huxley on “ homotaxis” The general reader who peruses this volume cannot but 
are given more prominence than some students of “Snes” | gain a sound general knowfedge of geological science. In 
sd will admit to be justified by the present state of our | the ordinary sense of the term we cannot call it a very 
knowledge. NeVertheless?it must be admitted that the | “popular” book, for it contains too much solid réading to 
philosophy of zones has yet to be understood, and, as the | please those who would reade for entertainment. It 
author. urges, “geological contemporaneity from the | must be read by those desirous of instructio® ; by them 
general similarity of fossils must not be pressed too far.” | it will be appreciated, and for them we believe the work 
Each area must be interpreted as far as possible by its | has been written. To the more serious student it willbe 
own evidence? and when the sequence of organic remains | of service in regard to Prof. Bonney’s views; but as a 
is found to be alike in areas widely apart, even the | work of reference it lacks importance, from the fact that 
highest authorities do not claim precise, but only į the author does not, as a rule, cite original authorities, 
approximate, contemporaneity, but gives references mainly to text-books and other works 
The Archean era is one to which the author has paid | ofa general character. That he has laboured with en- 
muci? attention. It is a complex and comprehensive | thusiasm, and lightened his labours with many a pleasant, 
: group, and darren of life, so far as our present knowledge | and.sometimes a pungent, remark on things in general, 
goes. Many crystalline schists and gneisses are pro- will be evident to all who take up this volume. 
visionally referred to this division, and the author is : 
inclined to regard their general characters as a witness to , l 
teir Age. He points out how evidence to the con- CAYLE YS PAPERS. 

j trary has in several Cases broken down. Still, anattitude | 7 he Collected Mathematical Papers of Arthur Cayley, 
of reserve is desirable, when we bear in mind that great | ScD., F.R.S., Sadlerian Professor of Pure Mathes 
earth-movements have taken place in Tertiary times,and | matics in the Unawersity of Cambridge. (Cambridge : 
thatdeep-seated metamorphism, as Mr. Barrow has shown University Press, 1889, ef seg.) 
in the sogth-eastern Highlands of Scotland, is all that is Eos in the year 1887 the Syndics of the University 
wanted to produce the results, Press requested Prof. Cayley to allow his mathe- 

From the chaos of the Archa@an era we pass on to a |*matical papers to be reprinted in a collected form. To 

chapter dealing with “The Building of the British | this he acceded, and also undertook the work of super- 

, ° Islands,” and we are furnished with a brief account of | intending the impression and of adding such notes and 

e fhe Cambrian, Ordovician, and Silurian periods. Re- | references as appeared to him desirable. 

storations of the possible geography of Britain in early | .Cayley’s . papers, commencing in the year 1841, have , 

e Carboniferous and subsequent times are given, after | appeared in every periodical mathematical publication 

Juke$-Browne, and we are led on stage by stage with | of importance in Europe and America. A worker in 

brief Gescriptions through the series of formations, | pure mathematics, in whatever special department of 

With regard to the origin of boulder clay, the agency of | geometry or analysis, is well-nigh certain to find that his 

3 coast-ice is maintained in opposition to that of ice-sheets ; | subject has come under Cayley’s hand, so comprehensive 

xe but in this, as in other cases, where serious alternative | are the researches that he has presented to*the sckentific 

® opinions are held, the different views are stated. world. Agstudy of one or more of these papers being 

‘The Building of Europe and ether Continents” isthe | thus inevitable, it is easy to appreciate the importance 

next subject provided gor us, and we fre given a brief | to a stud@nt of this wonderful collection—wonderful alike 

skefch of the history of the Alps. Then follows “A |in regard to extent, to variety, and to quality. It is not 

N Sketch ðf the Earth’s Life History,” which might better | our intention to attempt a sufficient review %f the six 
have been incorporaged with the accounts of the several | volumes that have appeared in the five years that have 
formations whosee history was previoysly told, for the | elapsed since January, 1889. If this were the end in 
leading types of life arg treated stratigraphically. Here, | view, a volume would be necessary, On this occasion 
in some respects, the popular meanings given to the names | we purpose to glance rapidly at some of the great dis- 
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coveries, here set forth, which will be for ever Ħnked to 
the Professor's fame. èe © ‘ 
The first vofume comprises 100 papers, numbered 
sonsecutively and nearly in chronological ogder, pro- 
duced between the dates 1841 and 1853. The paper No. 
13, “On the Theory of Linear Transformations ” (1845), 
marRs a distinct epoch. Boolg, in 1843, had*proved the 
invariantive property of @hé discriminant of a quantic 
homogeneous in 7 variables, and Hesse, in 1844, had 
established certain covariantive properties of the'ternary 
cubic. Here we find the general problem of “ invariants ” 
proposed, and some progress made towards its solution. 
The first step was the generalisation of Boole’s theorem to 
a quantic of order gz, containing z sets of #z variables, the 
variables of each set entering linearly. This led to a 
function of the coefficients which possesses Boole’s in- 
variantive property, but it was not the discriminant as 
first pointed out by Ischlafli. This function, however, 
was seen by Cayley to necessarily satisfy a c@rtain system 
of partial differential equatidns, and he was thence led 
to the qapital discovery that a class of functions satisfied 
the same equations, and that each member of the class 
possessed the invariantive property. Other papers 
followed, and finally, in the year 1854, Cayley commenced 
the series of memoirs on Quantics which at intervals 
during the succeeding five-and-twenty years appeared in 
the Philosophical Transactions of the Royal Society. In 
this way the theory of algebraic invariants was gradually 
evalved. To this result there were many other con- 
triSutors, notably Sylvester (to whom most of the 
nomenclature is due), Salmon, and Hammond in this 
country, and Aronhold, Clebsch, Gordan, and Hilbert in 
Germany. The first six memoirs are presented in vol. ii. 
of the collection. Ig vol. i. may be noted also the theory 
of conics of involution in connection with curves of the 
third order; the theory of “ Pfaffiaus”; and the theory 
of surfaces of the third order. The last paper mentiofied 
-—a very important one—was developed in a correspon- 
dence with Dr. Salmon, to whom is attributed the 
enumeration of the twenty-seven lines on the surface. In 
vol. ii, we find in the notes which conclude the volume 
an account od the early bibliography of the theory of 
invariants; also the remarkable memoir on thé theorg 
of matrices, a subject which, at the present day, is ex- 
hibiting considerable vitality. The memoir appears to 
have been overlooked by mathematicians for more than 
twenty years after it appeared in 1858. The single 
exception appears to have*been the paper by Laguerre, 
“ Sur le Calcul des Systémgs Linéaires” (four. fc. Polyt., 
t. xxv.) in 1867. However, the subject was #ltimately 
taken up by Sylvester, in his “Lectures on Multiple 
Algebra,” in the American Journal of Mathematics, and 
is now an important branch of pure mathematics, both 
in its results and in its ideas. The volume is also 


remarkable for researches on the “ Paftitions of 
Numbers,” “Skew Symmetric Determinats,” the 


“Theory of Groups,” “ Caustics,” and “ Curves of the 
Third Orde.” - 
n @ dts 

Vol, iii. contains notably the contributions to dyna- 
mics and astronomy. Therei§the valuable “ Report on 
the recent Progress of Theoretical Dynamics,” from the 
“ Report of the British Association for the Advancement 
of Science, 1857.” The review extends from Lagrange, 
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1788, to Bertrand, 1857. It, iy givefag account 
of the notablè contributions of Lagrange, Poisson, Sir W. 
R. Hamiltofi, and Jacobi. There are papers on Lunay 
Titi *Motion, and the Problem of Three 

Bodies ; also an extensive series of “ Tables of *the 
Development of Functions in the Thtofy of Evliptic 
Motion.” The paper (No. 221) “On the Secutar Al- 
celeration of the "Moon’s Mean Motion ’%is interesting as 
supplying “angindependent verification of Prof. Adams’ 
corvection of Plana’s expression for the true longitude. 

Vol. iv. is chiefly remarkable for the “ Report on the 
Progress of the Solution of certain Special Problems of 
Dynamics,” from the Report of the British Association 
for the Advantement of Science for the year 182. At 
the commencement the author adverts to a serious 
omission in his former report in volume iii. This 
has reference tothe memoir by Ostrogradsky, ‘“‘Mémoize ° 
sur les équations différentielles relatives au probléme des 
Isoptrimatres,” Mém., de St. Pét. t. iv., 1850, which con- 
tains, in the most general form, the transformation of 
the equations of motion from the L&@grangian to the 
Hamiltonian form, and also the transformation of 
the system arising from any problem in the calculus of 
variations to the Hamiltonian form. The remark is 
also made that in a work by Cauchy, “Extrait du 
Mémoire présenté à PAcadémie de Turin le rir Oct. 
1831,” published in lithograph under date Turin 1832, 
there is satisfactory evidence that Cauchy, in the year 
1831, was familiar with the Hamiltonian form of tke 
equations of notion. Mention is made of papers on 
theoretical dynamics, notably by Bour, Jacobi, Natani, 
Clebsch, and Boole, which had appeared sybsequent to 
the writing of the first report. 

The second report includes various problems, felating 
to the “ particle” and the “solid body,” “the problem 
of three bodies,” &c. A list of memoirs is addef, ahd 
increases the historical value of the®report. One paper, 
No. 265, “ Addition to the Memoir on an Extension of 
Arbogast’s Method of Derivations,” is p&blished in this 
volume for the first time. The general subject of 
“quantics” i$ resumed in a seventh memoir, which is 
principally devoted to ternary forms. An important 
paper is that on the “ Theory of Equations of the Fifth 
Order.” The quintic equation cannot be solved algebra- 
By the “resolution of the quintic” mathe-° 
maticians understand the expression of its roots intgrms * 
of those of its resolvent sextic. During the fifteen years 
preceding 1861 considerable progress had’ been made 7 
with this problem by Cockle and Harley. In theeyear 
mentioned Cayley obtained a new auxiliary sextec Equa- 
tion, and showed that the roots of the quintic are, each of 
them, rational functions of its roots. A fresh impulse 
was given to the subject by George Paxton Young and 
Emory McClintock in vols. vi. and viii. of the American e 
Journal of Mathematgys, 1884-1886. The former indi- e 
cated the general form of thérqots of the quintic, and 
the latter made it possible to directly and visibly express 
them. In a long note at the gnd of the Volume Brof. e 
Cayley supplies the links betwee his own work and the 
later work of McClintock, which he considers very im- 
portant and remarkable. In vol.,v. thera are two papers 
on the theory of curves in space, and in the “ notes” the 
Professor gives his present views taking into considera- 
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ater worx of MalShen, Nöther, Valentine, and | analysis@ve have the eighth memoir on quantics, whiclr 


Hilbert*” These authors make gonsidetable use of | relates chiefly to the Binary quintic ; and, finally, men- 


being regarded as the partial interseqfion of a 
*gone with a monoid surface; Halphen obtained the 
fundamental theerem which ghows the existence of a 
neonoid& surface of order z -+ 1, where z is the order of 


Fayley’s conceptign of fhe monoid ersed the curve 


" 





tion may be made of the reproduction of Euler’s memoir 
of 1758 qn the rotation of a solid body. 

The number of papers which appear in the six volumes 
is 416. Several‘thundreds of papers have yet to appear, 
and it seems improbable that a total of ten volumes*will 


the cone of lowest order which passes? through all the | be found sufficient. This impr®bability is increased from - 


nodal lines of the aforesaid® cone. Tportant re- 


the circumstance that Prof. Cayley is still producing a 


marks are made on the theory arising from this notion. | considerable amount of mathematical work. 


In the Professor’s view, the question of the classification 


_ of curves in space, according to the representation, as the 


partial intersection of a cone and a monoid surface is 
that wh&h properly first presents itself. èe | 

There are many papers on geometry, including those on 
“skew surfaces” and ‘“sextactic points of a plane 
cyrve,” with which all geometricians are familiar. 

The paper No. 347, “ On the Notion and Boundaries 
of Algebra,” considers in particular the line of separa- 
tion between finite and transcendental analysis. The 
views of so emi@ent a mag on this subject are neces- 
sarily of interest and importance. In stating algebra 
to be both an art and a science, the author is in 
agreemént with the constantly reiterated opinion of 
Prof. Sylvester, and indeed with that of the great 


' majority of those who have made algebra a subject of 


speeial study. The two great divisions of algebra are 
stated to be “tactic” and “logistic,” and the remark 
is made that every algebraical theorem rests, ultimately, 
on a tactical foundation. Mathematicians will, we think, 


“perceive in the word “tactic” a singularly felicitous 


expression to denote those operations which relate to 
arrangement of mat rial. = ` 

The paper No. 312,“ On the Partitions of a Close,” 
generalises Euler’s pol¥hedral relation, 


= R+S=E+2 


and is a first step towards Listing’s well-known develop- 
ments. $ . l 

The frontispiece of vol vi. is a portrait of Prof. Cayley, 
attired in gown, seated at his desk in the aèt of writing. 
The picture is somewhat dark and not quite so pleasing 
as those which of recent years have appeared in 
NATURE and inthe American Journal of Mathematics. 
‘fhe volume is principally on geometry. The memoir 
No. 412, on “Cubic Surfaces,” adopts a classification 
depending on the nature of the singularities. In the 
notes the notation is compared with that of Zeuthen, and 
several apparent discrepancies -in the results are 
explatng/. | 

There is a long memoir on the polyzomal curves 
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e “degree in the variables. The general v-zomal curve (Ze. | 
and madegplendidgise of it, although most of his negatives 


E = 
» 


v functions U, V, &c.) is eonsidered, angl the branches, 
singularities, order, class, &c., determined, The investi- 
gation is infimately connected with Casey’s work, on 
Bicircylar Quartics, published in 1867 in the Proceedings 
of the Royal Irish Academy. 

Other geontétyical subjects considered &re “ Reciprocal 
Surfaces,” “ Skew and Developable Surfaces,” “ Abstract 
Geometry,” “Cubieai *Divergent Parabolas,” &c. In 
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For excellence of mathematical printing, and general 
care of production, unstinted approval may be awarded 
tothe Cambridge University Press. These handsome 
volumes, as they appear, are rearing @ fitting monument 
of the work of an eminent man, and are causing gratifi- 
cation and congratulation amongst mathematicians the 
world over. 3 P. A. MACMAHON. 
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THE PLMIRS. 

The Pamirs : being a Narrative of a Year's Expedition 
on Horseback and on Foot through Kashmir, Western 
Tibet, Chinese Tartary, and Rassian Cental Asta, By 
the Earl of Dunmore, F.R.G.S. In tw8 volumes. 
(London: John Murray, 1893.) 

ORD DUNMORE embodies in thgse volumes the 

journal of a somewhat remarkable journey of a 

year’s duration, the initial and terminal points of which 

were Karachi and Constantinople. During most of fhe 
time he was accompanied by Major Roche, and the obfect 
of the journey was sport, especially the pursuit of the 

Quis poli. Unfortunately this great sheep—of which 

Lord Dunmore (vol, il. p. 56) appears to doubt the ovine 

character—inhabits a country the pglitical geography of 

which is still undergoing spasmodic evolution, and there 
is reason to suspect the censorship of the Indian Govern- 
meat on all English writings bearing on the region. Thus 
we cannot expect arly great contributions to the detailed 


topography of the Pamirs to be made public, and as thee 
author makes no claim to any scientific acquirements,, 


the botany and geology of the vast tracts wandered over 
are left no clearer than they were before. Major Roche, 
however made an entomological collection. Itis deeply 
to be deplored that every traveller, who is so fortunately 


circumstanced as to be able to push his way where - 


few intelligent Europeans have been before, should 


not make some sort of preparation to fit himself - 


for utilising his rare opporgunities. For such pre- 
liminary ipstruction in science the Royal Geographical 
Society has made ample provision specially adapted 
to the wants of travellers, and as years go on we 
trust that the imputation of ignorance of what and how 
to observe may no longer be the necessary prelude to 
the criticism of works of travel in a scientific jofrnal. 
Major Ro®he was fortunately provided with a camera, 


were unfortunately destroyed. Lord Dunmore.himself 
is something of an artist, and much value must be 
attached to the landscapes which illustrate fis book. 
Both travellers carried ameroids and, presumably, some 
surveying instruments, asa map with several new feature 
is one of the results of the journey. We may point out 
that the larger-scale map of the Pamirs should have been 
+ 
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bound with vol. ii, In which along that regien is dis- 
cussed, while the general map shoving the route to 
Yarkand would be more vSeful in vol. ie One other 


*«sriticism must be made before turning to the pleasanter 








each volume, Ve can only gugss dækly from thé context 
the significance of chrhore, ee and aA% tQ mention 
only a few we have puzzled oveg. °. 


Lord Durfmore has travelled extens#ely in many parts | 
t e 


ot tt 


sia tas : 
ae Wiad 


ot Wettig nen ory 


ee 
x, 


Kinne m fatipapa iinan i 


“ 
een ee 


a8 
wee oe 


Fic. 2.—The Roof of Asia, plateau 18,0co fest above sea-level. e R ° 


e 
consideration of the merits of the work. Native words 
are introduced in unnecessary profusion, and although 
Akai, jigit, puttoo, and seventy-five other uncouth terms 


are interpreted in & gléssary considerately prefixed to- 
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of the world, and he is able to beigditen his deszr@ptions 

by many shrewd comparisons with distant places and, 

diverse peoples. His power of description i is above the 

average of tthe spcrting traveller, and from first te last 
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the two. volumes may be. read -with seise and .with 


regarding” his own doings, and the. generous recognition 
given. to- his native. attendants and the, megchants and 
officials who showed his party kindness by tlle way. 

° Starting from Rawal Pindi on Aprile, 1892, Lord 


Dunmore. passtd*through Kaghmir to Leh over familiar 


giound,eclimbed the Laoche Pass (18,000 feet) on yaks, 
crossed the Shyék valley, the scenery of which appeared 
on a grander sgale than any in the Rocky fountains, 
and completed*the outfit of the expedition at Panamsk, 
the last outpost of civilisation.. On July 1, the expe- 
dition, including 30 men, 60 yaks, and, 56 -ponies, le!t 
Panamik, crossed the great Dapsang Plateau, 
“an undufating plain averaging over 16,coMeet 
of “elevation, which Lord Dunmore names 
“the Roof of Asia,” easily surmounted the 
Karakoram Passe(about 19,000 feet, but all 
these measurements varying within a few 
hundred feet as. determined by different 
aneroids), and reached Yarkand on August 4, 
after passing thrBugh the finest scenery of 
the whole journey. For eight days they camped 
at elevations exceeding 17,000 feet, but ex- 
®© 
, perienced no. difficulty from mountain sick- 
At Yarkand. fresh supplies were laid 
in, and on Awgust 18 the expedition set out 
agam, crossed the waterless desert of Shaitan- 
kum, penetrated the difficult “ Sariq-qol ” 
country, and on September 6 formed a per-. 
manent camp ih the Kukturak valley of the 
Taghdumbash Bamir, at an elevation of 15,000 
feet. It was too late in the year for good 
sport, as,the Ovis poli were*able to find pasture 
close td the edge of the- perpetual snow, and 
were often driven by -herds of wild dogs 
rigħt fp amongst the glaciers; but some 
sport was obtained afid the camp inhabited in 
spite of the growing cold until October 30. 
The Kirghiz were found to be an extremely 
hospitable and pleasant people whenever their. 
encampmęats were visited, but they ‘Were 
‘curiously Jacking in notions of space or time. 
They could not in the least understand the 
laboriousness of the Tibetan coolies, supposing 
that only as a very heavy punishment could 
people be called upon to carry loads on their 
heads, or trayel-on foot. The journey now led 
.2ig-zagging across the Pamirs,.in bitterly cold 
weathtr, past frozen lakes and along the beds of 
frozen révers to Kashgar. Lord Dunmore crossed, the 
source region of the Oxus, and speculates as to which of 
several tributaries, rising within a few miles of each other, 
but purswing widely devious routes, is the true “high 
From a geographical] 





* point of view such a discussiow és vain, since only an 


accgirate survey could decide which stam of all the 
streams was the longest, highest, or possessed of the 


e greatest drainage area, and then it is a matter of hair- 


splitting definition to gleéermine’ whether one or another 
gf several nearly ‘equal tributaries should getain the name 
of the main stream. ‘Ghere-is, we imagine; no system 
akin éo primogeniture | which could discriminate the 
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It . isspavticularly* pleasing: to notice the reticence. 





under Chigese protection, took the road to Osh, 





rights of the twin or teiplet sources of the Amu-daria to 
exclusive? physica} continuity with the mature river in 
which, they, ql conver%, She similarity of the name: 
Aksu, which ‘belongs to one of them, with the name, 
Oxus, ewep if, as Lord Dunmore urges, not accidental— 
which it certainly is—could only prove that,an earlier 
and more ignordht generation had jmagined some sort 
of continuity. On Lake Victoria, in the Great Pamir, 
a thousand miles from the Sea, Lord Dunmore re- 
ports that he saw a common seagull, but he did not 
secure the specimen. He also discovered a new pass 


„leading to the Alichyr Pamir, to which he gave the name 


‘of Hauz Dawan, from a remarkable cistern-like lakefet 


ë 4 
Fic. 3.-The Gez dęfile. 


2 s 
which e its summit. .Following up the Alichur 
river and crossing the Rangkul Pamir, the caravan 
wound its way through the long Gez defile which forms 
the narrow access to Kashgar, and after a shortgstay 
in 
Russian territory, where it was disbanded on January-1, 
1893. Mor Roclfe returned to Kashmir, the Russan 
officials not allowing him, to cross the frontier, and Lord 
Dunmore proceeded by tarantass and sledĝæ through 


Khokand and. Taslikent to. Samarkand, whence the trans- 


Caspian Railway brought him back'to Europe. 
The: meteorological -data obtained are incoMplete, as? 


the registering thermometers were Only graduated to 
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—20° F., and Wer not be left outste the tentseat night 
for fear of damage to the index by the fow temperatures 
experienced. they are not “tabulated, nor@is there a 
detailed itinerary, but an interesting appendix i shows 
graphically the heights of the various passes as Compared 
‘with the summit of Mont Blanc. 

The illustrations reproduced are selected from a pro- 
fusioneof admirable picturgs. Sig. 1 represents the Ovzs 
poli in their summer feeding-grounds close to the snow- 
line, and the others are typical of the most impressive 
plateau and gorge scenery of the region. 

* 





THE GENUS MADREPORA. 


Catalogue of the Madreporarian Corals in the British 
Museum (Natural History). Vol, I. “The Genus 
Madrepora.” By George Brook. “London, ` 1893.) 
T is with feelings of sad regret that we turn over the 

pages of this monograph. Mr. Brook lfboured long 
ar hard at the book, carried it through the press, but 

did notelive to see his labours recognised by his col- 

leagues. His sudden aed premature death has already 

been noticeal in NATURE (vol. xlviii. pp. 376, 420), and the 
present writer would like to add his testimony to the 
accurate and p instaking character of the work of George 

Brook. Happil¥ free from pecuniary anxiety, he was 

able to, and did, devote his time to scientific work with- 

out regard to its paying qualities, either as to money or 
to ifimediate scientific reputation. 

The monograph row under review was to be the first 
of a series of memoirs on the classification of the Madre- 
poraria which were to form part of the great series of the 
catalogues of the British -Museum. 
account of the anatomy of soft parts, of histology, and of 
morphological problems is foreign to the general plan of 
this series, we must not expect to find these subjects 
fully dealt with in this volume; but Mr. Brook does give 
a succinct account of the anatomy of the genus Madre- 
ora, so far as is at present known. ,f or some years Mr. 
Brook had been studying the anatomy of the Madre- 
poraria, and in due time he would have published 
his results, Which would have been of great value. 
It is to be hoped that what has already been “accome 
plished by him, but not yet published, will not be lost 
to science. ` 

The name Madrepora appears to have been first used 
2 Dy Imperato in 1599 ; but its* precise significance, or 
° rather the sense in which “the term was originally em- 
ployed, does not appeareto be generally unflerstood. 


Imperato clearly regarded what we now speak 8f as the- 


“corallum” as a stony “nurse,” in the porous cups of 
which animal polyps undergo their development, and 
stony mother” appears to indicate the meaning in- 
tended. There is no doubt that the word is, ip the first 
instance, Italian, and Linnzeus applied it.to the same 
group of zoophytes as Imperato had’ done. @®s, how- 
ever, the term was originally used to indicate the 
‘“maternak’® character of the “stone” rather than its 
porosity, it appears that the root should be referred to 
the Greek môpns, z.e. stone, and the English pronuncia- 
tfon of thé word altered accordingly. There is no need 
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As a -detailed- 


‘second cycle, which is usually less developed ; 


m 
to detail here the complicated synqaymy of éhe name; It: 
is evident that its retention depends for ifs fustification 
on custom rather than on priorgy. ‘Dana and alf subs6., 
quent writer§, except Ehrenberg, have éollowed Lamarcke 
evho mandi Linhzus’s namg for non-typical species | 
(M. muricata) of the original species. Ehrenberg pro” 
posed in 1834 a new name @Heteropora) for the restsicted 
genus as we now, know it, but unfortunately hig nam® 
had been preoccupied by Blainville. Prof. F. Jeffrey 
Bell (4. N?’ #7e viii. 1891, p. 109) has alsagshown that the 
name “ Holothuria” is in an analogous’ position. In 
these and similar cases, good sense, rather than a rigid 
adherence to rules of priority, should.determine the 
retention of a well-known name, especially when zoolo- 
gists are agréed as to the-forms which are ifcluded 
under the term in question; but in the great majority 
of cases it is better to adhere to the generally accepted 
rules, ° e 

Dr, Duncan (4. N. H., 1884, p. 181) has given an 
accofint of the structure of the corallum in three varieties 
of growth. As was to be expected, the quick-growing 
species have a lax tissue, wha@e the sldWv-growing forms 
are very dense. Mr. Brook objects to the use of the 
term.“ cost” for the external longitudinal ridges on the 
wall. The porous corallite wall is essentially composed 
of synapticulz, and is therefore not a theca, as it differs 
both in structure and origin. According to G. von 
Koch’s view of the origin of a theca, costæ are to®be. 
regarded as the distal extremities of septa which pass 
beyond the thecate wall. In the genus Madrepora the 
so-called costz undoubtedly do not come under this 
category. They appear before the septa, and bear no 
regular relation to them, either in number oreposition. 

Although the. Anthozoa dre generally regarded as 
typical radiate animals, those who have studied their. 
embryology and anatomy recognise a fundamental 
bilateral symmetry which is masked by the tendency ta 
radial habit which characterises “sessile forms. The 
typical number of septa is 12, viz 6 primary and 6 of a 
rarely a 
third cycle occurs; in many species the primary cycle 
alone is present. The septa are generally most fully de-: 
.veloped in the axial corallites, It is often stated as 
characteristic of the genus Madrepora that the axial 
or directive septa are more prominent than the other 


primary septa; but this is hy no means always the case, ° 


nor is that condition confined to the genus. Whilst in 
axial corallites the most usual arrangement is for the 
primary septa to be sub-equal, in the radial corallites the 
directive septa are most frequently better developed— 
either stouter or broader—than the other primarlts. In 
certain groups of species, however, the outer directive 
septum is more important than the inner; and in 


“ase only one septum is present, it is invarmbly the 


outer directive. It appears that in these cases the 
corresponding EnS ds longer than the remaining 
eleven, . @ 
For a E of the, soft parts, we gare mainly 
indebted to Dr. Fowler (Q. ie: Al. S. xxvii. *1 838, p° 1), 
although ‘Mr. Brook did not omitetg make i investigations 
on his own accoynt. The structure ofsthe polyp is, in lS» 
general features, Actinian, but thereisa marked bilateral 
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arrangement ef parts The, corallum is pefetrated by an 


: ° ‘ Ead * 
° intercompiuhicating series.of canals which put the gcelen- 


f 


' 
+ 


* an axial. corallite. 


tezaof all the polyps into. gommunication with each other. 
The mouth is elongnted.in the sagittal axis, T]he stomato- 
dæum is supported by tyvelve et The two 
*paits of directive mesenteries, andione mésenteryon each. 
side (Nos. 4 ald% of Fowler’s Fig. 8)—which, as. in the 
Afntipasharia, may be termed the transverse mesenteries, 
and are the first to be developed—aré more important 
than the othersgand extend to a lower level they are also 
the longest,and are the only ones which bear reproductive 
organs: Similar elongate mesenteries occur in Alyonaria, 
in Antipatharia, and in Seriatopora and Pocillopora 
amongst the Madreporaria. In Antipatharia, also, they 
are, the ‘only ones which bear reproductive “organs. The 
present writer has more than once (Trans. Roy. Dublin 
Soc. iv. 1889, p. 300; Proc. R. D. S. 1890, vii. p. 128) sug- 
gested the employment of names for the primary mesen- 
teries which are independent either of empirical numbers 
or of the order of their appearance in ontogeny. Acc&rd- 
ing to that enumeration, here, as-in the Actiniaria gene- 
rally, the first me%enteries t@appear are the sulculo-sulcar 
laterals (Lacaze Duthiers’ 1, and Fowler’s 4 and 9). In 
Madrepora Durvilied the other important mesenteries 
are the Sulculo-sulcular laterals and the sulcar directives, 
to which must be added in M. aspera the sulcular di- 
rectives. The» inconspicuous mesenteries are the sulco- 
sulaar laterals and the sulco-sulcular laterals (with the 
addition of fhe sul¢ular directives in M. Durville?). 
There may be details of structure peculiar to certain 
species of :Madrepora, or even to individuals, as in 
dimorphic fornes ; but the relative values of the several 
mesenteries can be matched in the young and in some 
adults of the Actiniaria, and in the larva of Euphyllia, 
and anfang other Madreporaria. 
We cannot enter into the question of classification or 
th@ cRaracters upon which classifications have been 


` based; suffice it to say that Mr. Brook relies primarily on 


the structure of the corallum. Very little is yet known 
upon the arrangement of the soft tissues in their relation 
to the corallum, It is to be expected that the varied skeletal 
characterg are the outcome of a difference in the struc- 
ture or arrangement of the soft parts; in the meantime 
the corallum is all there is to deal with, and the author 
has naturally assumed that a similarity of structure in- 


“volves a close relationshipg and therefore places little 


reliagce on habit. To a certain extent the species fall 
into well-marked groups, if one does not regard habit of 
prime:importance. The genus is divided into ten divi- 
sions or sub-genera; the chief place is given to the 
character of the axial corallite (this is analogous to the 
growing point of the stem or branches of a plant), and 
secondly to that of the radial corallites which are pro- 
duced bysmeans of indirect budding around the wall of 
The texture of the corallum is also an 
important diagnostic feature, ane of least value is the 
mode of growth or habit. °We are at pr&ent quite in the 


pi dark as to the reasons why individuals of the same 
© speges should grow in a,flabellate (or palmate) manner, 


or beeluxuriantly agbərescent; there is, however, a 
general tendency for the members of g morphological 
group to have aesimilarhabit of growth. 
Those who have attempted to name specimens of 
e ¢ 
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a 
madrepores from the &lder descriptions will welcome this 


e . 

masterly monogra®h; but it is to be regretted that outline 
figures illustmting the detaf~ls employed én classification 
were not appended to the synopsis of the sub-genera, 
on p. 22 The collotype plates, although beautifully 
executed, illustrate more the general habit, and the 
critical chayacters therein are not readily discerned. e — 

The genus Madreporaecongains a large number of 
species, Mr. Brook recognises 221, of which the British 
Museum has 180.species out of a total of over 1100 
specimens. Mr. Brook reduced 169 old species to: 130 


ein number, but haw been obliged to describe 91 new 


| 








species; of these 62 appeared in tbe Annals of Natural 
Flistory for 1891 and 1892. No fossil representatives 
are alluded to. Mr. Brook had travefled extensively in 
Europe in order to study the type specimens in various 
museums, but he had not seen the types in American 
museums. Eighty-six species are illustrated in the 
twenty-five plates, which are beautiful collotypes by 
Messrs. Morgan and Kidd, fom the author’s own nega- 
tives. Owing to the necessity for large plates the mon® 
graph is quarto in size, instead of the usual octavé of the 


other catalogues of the British Museum. 


It is by no means an easy task to identify th® species of 
this genus, owing to their number and varied habit. The 
genus Madrepora is now flourishing abundantly, and it is 
difficult in some cases to determine whether certain forms 
should be regarded as species or varieties. Itis wide- 
spread, abundant, and variable forms, such as these, which 
are the despair of old-fashioned systematists, but seeve 
as stimulating problems for the modern naturalist. 
ALFRED C. HADDON. 


manyaman 
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PHYSIOLOGICAL CHEMISTRY. 


Physiological Chemistry of the Animal Body. By Arthur 
Gamgee, M.D., F.R.S. Vol. II. The Physiological 
Chemistry of Digestion. (London; Macmillan and 
Co., 1893.) : s 
CHE examination of the subject of physiological 

chemistry may obviously be made from two separate 
points of view. In the first place, the difféfent problems 
ef the subject may be discussed from the standpoint of the 
organic chemist, who looks to physiology for illustration 
and extension of truths established by laboratory practice. 

In the second place, the various chemical processes 

occurring in the animal body may be considered from the 

biological standpoint, and heré the domain of chemistry 
is invadefi simply as far as necessity compels for the 
adequate® comprehension of the biological problems 

presented. i 
The result of writing a treatise from either of these 

points of view alone is to largely limit the ysefulngss of 
the work, nd yet it requires no inconsiderable courage 
to attempt to furnish a work which may be of important 
service bath to the®chemist, and biologist. Dr. Gamgee 
has, however, been inspired with the courage of his well- 
recognised ability, and has presented the sciengific world 
with a work which must at once appeal to the. chemist 
for the thoroughness of its chemical explanation and de- 
tail, and to the biologist for the general completeness of 
its critical review of physiologica? work. 
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Dr. Gamgee expresses the hope that the text-beok may albumose. 





But the difficulty’ atepresent experienced of 


supply a want which i is at pgesenk experienced of some | causing students tg understand that albumoSe can ‘be 


©, 
guide to the môre advanced student and original worker. 


derived fro 
The fulness of the references given in the work alone | confusion ficcesed by Dr. 


would warrant this hope being fulfilled ; and the fact 


other proteids Ahan ajbumin makes the 
Gamgee a ‘comparatively 


" insignifican mgtter When the terms g/vdu/ose, caseose* 


that some of the most recent work is sincluded in the | and so on exist, it is obviously unsciengifsc to retain the 


volume will not lessen its anticipation. Theeauthor has 
not cénfined himself to purely physiological considera- 
tions. 
icterogenic poisonous agents, the formation of gall-stones, 
and the nature of the gastric contents in different patho- 


logical conditions, are all treated with an amount of fulness °? 


that might not be expected in a work on physiological 
chemistry. 


term albumose as embracing all these bodies. We ase 
hopeful, therefort®, that the change suggested by Halli- 


The pathology of jaundice, the pharmacology of | burton wilh gradually fifd its way into our T piyeoiegices 


texg-books. 

The milk-curdling enzyme of the er is referred 
to, and a brief account of the change that milk undergoes 
by its action is given. Dr. Gamgee prefers to leave a 
detailed consideration of these changes to a late®volume 


In addition to the general record and criticism of | dealing generally with the chemistry of milk. We thfnk 


physiological work, all the important analytical methods 


it is more desirable to treat of the change milk under- 


are supplied, and it will be to some af encouragement to | goesat the instance of a ferment in thg stomach in con- 


know that Dr, Gamgee has himself tried, as far as 
possible, all the experimental processes pegronedl 
The present volume does mot complete Dr. Gamgee’s 


nection with gastric digestion than at any other place. 
These is a rather unaccountable inconsistency in Dr, 
Gamgee’s reference to absorption of water in the stomach. 


t@atise. on physiological chemistry. He proposes, after | On p. 154 he states in the pagagraph iwdicator that the 


re-edifing the first volume, to finish his work with yet 


stomach is “the seat of absorption of much water.” In 


another volume giving the results of a study from the | surveying the work on this subject later (p, 439 e¢ seg.) 


chemical point of view of other animal functions. We 
may be permitted to express the hope that circumstances 
will favour the elapse of a much shorter interval than has 
occurred between the publication of volumes i. andii. At 
the same time, the vast amount of important work that 
has, been done during the last decade, and which has 
largely revolutionised our ideas of the physiological 
chemistry of digestion, makes the present time auspicious 
for the presentation of a record of such work. 

The present volume is divided into thirteen chapters of 
varying length. Thg first is occupied with a considera- 
tion of sava. The most recent views as to the con- 
stitution of the starch molecule, and the results of the 
action upon it of a diastatic ferment, are well described. 


The second chapter, however, which treats of gastric | 


«digestion, will probably be regarded as the most impor- 
tant in the book. It commences witha short histological 
account of the structure of the stomach. We think that 
these short higtological descriptions are out of place in 


he describes how recent research has established®beyond 
a doubt the fact that the stomach does not absorb water 
at all (p. 441, line 20). 

The third chapter treats very fully of pancreatic diges- 
tion, and appears with that on bile (chapter iv.) to be 
amongst the best inthe volume. In connection with the 
latter the author has given us some very beautiful repro- 
ductions of MacMunn’s spectra of bile-deyivatives., The 
nature of the albuminoid substance of bile is referred ‘to, 
and the fact that it is no longer to be regarded as mucin, 


| but as a zucleo-albumin, is emphasised. The nature of 


nucleo-albumin is also briefly deseribed. The digestive 
processes occurring in the small intestine are treatedeof 
inchapter ix. The different methods of experimenting 
are fully described. As regards the action of the enzyme 
of the intestinal juice, we think Dr. Gatmgee has been 
somewhat over-influenced by tradition, which has led 
him to attache perhaps too much importance to its exist- 
ence and action. And the fact that observers have 


the present work; they are not sufficiently full @o be of | always experienced more difficulty in obtaining positive 


much value to those who are likely to have occasion to 
use the book. The histological preliminaries arë suc- 
ceeded by a historical account of our knowledge con- 
cerning gastric digestion, in whigh the views of Van Hel- 
mont, Sylvius, Borelli, Réasimur, and Spallanzani are re- 
corded. The nature of pepsin, the method of. preparing 
artificial gastric juice, the nature of the achi of the 
stomach, are all treated upon with considerable detail. 
Then follows an account of the changes occurring in 
proteids by the action of gastric juice. After referring 
to thé’ views %f Meissner, Brücke, and Schutzenberger, 
the author goes on to record the observations nd views 
of Kiihne. The large amount of wosk done jn recent 
years by Kiihne, Chittenden, and Neumeister in the 
direction of refining our knowledge of what a few years 
ago was chilled peptone, is fully described. We are dis- 
posed, however, to take part weth Halliburton in prefer- 


ring the term Arofeose to that of albumose. Dr. Gamgee | 


considers that a comfusien might arise between the term 


results with extracts of the fresh mucous membrane than 


with so-called intestinal juice, justifies us in accepting e 


with considerable caution inferences based upon epee 
ations on so-called permanent fistulee. 


"Bhe last chapter is devoted to a description of intra- ' 


cellular digestion in lower invertebrata, the digestion 
occurring in fishes, birds and ruminants, and suppbies a 
becoming sequel to a comprehensive work. 

Appendices are added, giving in more detail Neumeis- 


@tér’s views concerning the albumoses, some very recent 


work of Kühne on the separation of albumoses and pep- 
tones; also some additional methods for the detection 


‘and estimation qf the acidity of the stomach. 


We should have preferred to seé the index divided infto 


‘two portions—one treating ®f subjects andhe othef of 


authors. A few mistakes occur’in it, but only of trifling 


importance ; however, it has the “drect of being: some- - 


what incomplete? i . 
Taken altogether, we have only E ite to offer 


proteose and proto-albumose, and prefers the general term | to Dr. Gamgee on the productioneof ¢his work, and‘have e 
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e PO hesitatign in staffing tat he is certainly justified in 


N 


hoping egs he does in the preface, “thas the present 
wSlume may . further#the advancement \ and prove 


fot altogether nworthy of, the prgsent }position of, 
» Physiology in England.” ® 


J; 5° EDKINS. 
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AN ESSAY ON NEWTON'S & PRINCIPIA.” 


An Essay on,Mewton’s “ Principia.” By. W. Rouse 
Ball. (London : Macmillan and Co., 1&93.) 


‘HE name of Newton has become now quite a house- 
hold word amongst us, and one instance of its 
fam iliagity was strikingly brought home gn an answer 
giwen by a small child, who when asked who was Newton, 
rep lied, “the man who found the first apple!” That 
two Important epochs in the world’s history should 
hive been marked by the presence of this fruit, seems 
curious indeed; and Mr. Ball informs us that the apple 
anecdote in Newton’s case rests on good authority, for 
besides written eyidence, local tradition confirms it by 
the careful treatment the tree received, which kept it 
alive until the year 1820, 

For the essay which we have before us, Mr. Ball should 
receive the thanks of all those to whom the name of 
N ewton recalls the memory ofa great man. The “ Prin- 
cipia,” ‘ besides being a lasting monument of Newton's 
life? is also „to-day the classic of our mathematical 
writings, and will be so for some time tocome. During 
Newton’s lifetime three editions of this great worx were 
brought out, the first appearing in 1687; the second, 
edited by Cote8,in 1713; and the, third, by Pemberton, 
in 1726. Siftce the last-meptioned date, the history of the 
“ Pringpia” has been discussed by Sir David Brewster 
and Prof. S. P. Rigaudsy but both of these works are now 
out of print and very scarce, At the present time, as Mr. 
Ball informs us, it seems fitting to collect, from these and 
other sources, the references to the leading events‘in the 
preparation angl publication of the “ Principia,” and the 
present volume contains the result of his labours. In 
the subject-matter, of course, there is muah that is not 
new, but Mhe value of the work lies in the fact that, be- 
sides containing a few as yet unpublished letters, there 
are collected in its pages. quotations from all documents, 


(us forming a complete summary of everything that is 


known on the subject. 
Mf. Ball divides his essay into six main sections, 
dealing with Newton’s investigations in 1666, in 16709 in 


e .1684,-in .1635-1687, compilation -and publication of the 


“ Priacipia,” the two last treating of the contents of the 
* Principia,” and the subsequent history and preparation 
of later editions. 

Mr. Ball commences with the works of Newton at the 
time when the latter had taken his degree at Cambridge, 


, and therefore had more leisure to pursue his studies in 


his own way. The reader is made acquagnted with New- 
toft’s early views, and there are several interesting quota- 
tiorfs from @#ome original fhanuscripts inserted. The 
investigations of 1879 réfer, in great part, to the corre- 
spondence he had wifh taoka; which turned his attention 
*to the problem of planetary motion. It*was in this year 
that Newton suggested the method of demonstrating the 


è earth’s motion of roéatien on its axis by the letting fall of 


„e NO. 1264, VOL. 49] , >» 





e e wile, — = -— ee 





e! 
a stone @om a high position, and observing the direction 
of the deviation ae the vgrtical; he also repeated his 
calculations twith new data) for finding fhe relation be- 
tween terrestrial gravity and the centripetal force which | 
retained the moon in her orbit. 

In 1684, Halley, after attempting to deduce the motion 
of the heavenly bodies from Kepler’s laws, with unsuctess- 
fulresults, made a visit to Car®bridge, when he found that 
Newton “ had brought this demonstration to perfection.” 
During that year Newton gave in his professional lectures 
an account of his work then in manuscript form, en- 
rigSi * De Motu Corperum,” which may ‘be said to’ be 

‘a woa draft of the beginning of the first book of the 
‘ Principia?” This period includes algo Halley’s second 
visit to Cambridge with reference to Newton’s publication 
of this tract, and it was at this time also that Halley asked 
him to. communicate his results to the Royal Society. 
The tract which Newton finally communicated was en- 
titled, “ Proppsitiones de Motu,” and may be looked upon 
as marking the point at which Newton had arrived 
about the end of this year. Mr. Ball reproduces thts 
tract zz extenso, as it has only once been printed, and 
copies of it are scarce. 

The fifth chapter deals with the Wean from 
1685 to 1687, during which time Newton was preparing 
the “Principia.” A most interesting account is given 
of the details concerned in the preparation of the subject- 
matter, while he refers also, by no means too fully, to the 
extreme generosity that Halley displayed, both as regards 
the cost of printing the books, and also tothe inter ‘est he 
took in their progress, criticising some parts, and revising 
sheets for press. Rigaud, in his essay on the first publi- 
cation of the “ Principia,” referzing to this point, says, 
“that under the circumstances it js hardly possible to 
form a sufficient estimate of the immense‘ obligation 
which the world owes in this respect to Halley, with- 
ous whose great zeal, able management, unwearied 
perseverance, scientific attainments, and disinterested 
generosity the ‘ Principia’ might never have been pub- 
lished.” Mr. Ball diso discusses here briefly Newton’s 
controversy with Hooke, “the universal claimant,” as he 
was called, ® 
e Chapter vi. is devoted to an analysis of the “ Principia,” 
a few words of introduction relating to the main differ- 
ences between the first editions being given. Mr. Ball 
limits himself in the main to a statement of the pro- 
positions, lemmas, &c., ,but occasionally he breaks in 
with a few words of explanation, or of historical interest. 

The rgmaining period, ending with the year 1726, 
a lene dealing with the large correspondence 
Newton had on the contents of his ‘“ Principia,” to his 
revision of the whole work, the extension of some of the 
results, and finally to the preparations of the two. later 
editions. 

The appendices contain the correspondence between 
Newton apd Hookeand Halley, besides some memoranda 
on the correspondence concerning the production of the 
second and third editions. 

From the above brief sketch of the contents of this 
essay, our readers may peehaps gather some idea of the 
ground it covers. “The author is so well knowp a writes 
on anything connected with the bistary of mathematics, 


that we need make no mention of the thoroughness 
' b 
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of the essay, while it would be “superfluous*for us to 
add that from beginning to gnd & is pleasantly written, 
and delightful to read. Those well acquainted with the 
“ Principia ” will find much that will interest them, while 
those not so fully enlightened will Jearn much by reading 
through this account of the origin and history of Newton’s 
Bone work. r ° 
© 





WELLS ON ENGINEERING DESIGN. 


EA ngineering Drawing and Design. By Sydney H. 
Wells, Wh.Sc., A.M. Inst.C.E. In Two Parts. (Lon- 
don: Chas. Griffin and Co., Ltd., 1893.) 


HIS book is intended for the use of engineering 
students in schools and collegef, and as a text-book 
for examinations in which a knowledge of practical 
geometry and machine drawing is requirede The author 
says in the preface that the @hief reason which has led to 
its preparation is that during the time he was engaged in 
teaching on the engincering side of Dulwich College, he 
found it impossible to Obtain a suitable text-book. 
The work is published in two parts. Vol. i. deals 


with the geomeirical part of the subject, but includes: 


many references to practical questions and machinery 
wherein is to be found the applications of the particular 
geometrical construction. In the earlier treatment of 
thig subject we find much excellent instruction for 
befinners, written in a clear and concise manner. The 
methods of construction described are all clearly illus- 
trated, and appear to have been chosen from the best 
examples. 

Vol. ii. deals with “machine and engine drawing 
and design.” In the preface we find the following 
statement: “A student ought not to be told the sizes 
of bolts and nuts, or the diameter of flanges, or the demils 
of stuffing-boxes, in drawing an engine cylinder, any 

emore than we should expect to have to prove to him the 
truth of the triangle of forces, at each step in the graphical 
determination of the stresses in a roof truss,’ This 
statement eviglently comes from the technical school view 
of mechanical engineering. Thetriangle of forces is ceg- 
tainly a safe assumption ; but to allow one of Mr. Wells’ 
students fresh from college to run wild in a drawing-office 
‘of an engineering works where standards are the rule, and 
not the exception, would be a treat not to be missed. No 
doubt he could turn out ae excellent “technical school ” 
drawing, but whether it would “pay” is anothgr matter. 
A draughtsman: generally has standards fof flanges, 
glands, studs, &c. for an enginecylinder. Notwithstand- 
ing this, we congratulate „the author on the contents of 
vol. ii. of his book; he has gone as far as he can to lead 
his students ‘into the way of being draughtsmen ; and of 
course this, after all, can only ‘be accompfished—or, 
rather, eonvlete ta the drawing dme of a mechanical 
engineer. 

For the many examples and questions included in the 
second part we have nothing but praise; they are taken 
from every-day practice, and afe amply elucidated. On 
page 183 ye are told that copper pipes are made from 
malleable sheets, and may be as thin as ie Very few 
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copper pipes of small dianfetædiare now,used by en. 
gineers made in this way ; they are usually sdtx drawn 
When iron or copper pipes *requirg flanges, these ate 
generally brazed fo the pipes ; screwed flanges with lock- 
nuts are § Idom, if ever, used? Unions for small brase 
and copper pipes are usually brazed, agdact screwed On aan 
athe pipes, as shown in Fig. 24d. ° %, 

Section 26, of steam engine design,ds well doné: It 
is quite rafgeshing to fifid in a text-book of this kind that 
questions of manufacture and shop p¥actice are con- 
sidered worthy of notice; as a rule, such details are 
carefully omitted—to the student’s loss. The piston-rings 
shown in Fig. 1804 are far too narrow for general work ; 
and again, in, Fig. 187, illustrative of a crosshamd for a 
single slipper guide, the slipper is far too light fo? its 
work, besides being defectively attached tothe crosshead. | 
Further on, in Fig. 191, showing a cqnnecting-rod end, e 44 
surely the autho? would not recommend the strap to be 
maghined out square at the corners as shown; the much- 
abused “ practical man” would put ina radius instead, -a 
and by so doing increase the strength @onsiderably. The 
brasses are also shown apart; whereas they must be 
tightly brought together for the type of rod end illustrated. 

Beyond these few points, the two volumes ar® exceed- 
ingly well written, and will be of great use to students 
in our technical colleges. The author has taken great 
pains to ensure the clearness of his descriptions, and has 
succeeded in producing a thoroughly useful work. 

N. J. LOCKYER. 





THE EGYPTIAN COLLECTIONS AT 
CAMBRIDGE. 


e 
Catalogue of the Egyptian Collection in the Fitzwilliam 
Museum. By E. A. Wallis-Budge, Litt.D. ,(Cam- 
bridge: University Press, 1893.) ə P 


We. recently noticed at some length Dr. Wallis- 
Budge’s book entitled “ The *Mummy,” and 
mentioned that it was intended as an introduction or a 
supplement €o his catalogue of the antiquities which 
belong to the University. The catalogue itself is now i 
before us, and is, as might be expected, a scholarly piece 
of work. There are people who like to read catalogues ; 
to them this volume should prove to be of greater intereste 
even than its companion "The Mummy”; but forta- 
nately tastes differ, and we confess that, except perhaps 
to% scholar of endowments equal to those of Dr. Budge 
himself, “The Mummy.” is the better of the two. e Itis ° 
satisfactory, however, to remember that the Fitgwtlliam 
collection has been duly catalogued by competent hands, 
and that this catalogue is now published in an accessible 
form, Cambridge thus taking the lead among English 
universities in allowing the World to know what treasures e. 
it possesses of ancient Egyptian art. This knowledge ìi Sra 
very valuable tæthe stud@nt. e How many of us, for Ex- 
ample, have seen and admired at "the Louvre the granite 
sarcophagus of Rameses IIf? Yet how few ofeus Have 
known till now that the lid of the same coffin is af Cam- 
bridge? When Oxford has published a catalogue like 
this, and when the British Museum has followed suit,the® 


cross references from one collection to another will i in 
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” one who. goés ih seriously for this fascinating brarch of 
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six group? of equivalént value to the Bovine and Ovine 
sections. Mr. L¥dekkgr, however, finds it more con- 
venient to tr@at of them in two divisions nly, according 
to the countries which they inhabit, and devotes separate 


to those of wood, which igclude two very cdmplete and % chapters fo the antelopes of Asia and the antelopes of 


“serfect examples : 


WS ebout ss. C: r560, and that of *Pa-Kepu, about B.C. 500, 


. account of the Fovide, ory 


which Was brought home in 1869 by the Prince of Wales. 
Several pages are devoted to @anopic jars, and after 
them come boxes, figures of Ptah, as god of” the dead, 


the sarcophagus of Nesi-pa-ur-shef, | Africa. 


The members of the latter group are, as is well 
known, by far the more numerous, the total number of 
African antelopes alreadfcatelogued being nearly one 
hundred, whilst, as inner Africa is explored, new species 
are continually discovered, and even within the last few 


and ushabtiu figures, many of which are identified with | years several splendid novelties have been added to the 


kings, queens, princes, princesses, and other historical 
personages. A list of models of offerings follows. The 
sepulchral stelæ are then enumerated, the oldest of which 
only dates from the time of the eighteenth dynasty. Dr. 
Budge assigns the nineteenth dynasty as a date to the 
very interesting group of figures described on p. 85 as 
“ sepulchral statu@s.” The statues aresucceeded by the 
inscribed scarabs, which are judiciously dividedinto those 
bearing the names of gods, those bearing the names of 
kings, those bearing the names of private persons, and 
those which are only mark@d with hieroglyphic devices. 


The collection is rich in scarabs, and only requires a | nearly the same country. 


better historical series to be very important. The earliest 
king named is Sahu-Ra, of the fifth dynasty, and there 
is a long hiatus between him and Menthuhetep V., and | 
again between Menthuhetep V.and Usertsen of the twelfth | 
dyn@sty. The members of the University who have 
visited Egypt must be many in number, and each of 
them, no doubt, has brought home his string of scarabs. 
Some of the blanks in the Fitzwilliam collection might 
well be filled up? from such sources. It is beginning to 
be recognised tardily that a. collection of regal scarabs 
stands to old Egypt as a collection of coins does to the 
history “of any other coyntry in the world. 


HORNS AND HOOFS 


Horns and Hoofs; or, Chapters on Hoofed Animals 
R. Lydekker, 


1893.) 


ORNS and Hoofs” will be a very useful volume 
to the sportsman and sporting naturalist 
“although we do not consideréhe title as particularly well 
selecéed to attract their notice. The work is, in fact, 
more or less popular account of the principal mammals 


By 
(London: Horace Cox, 7? Field Office, 


$% 


ä i the Ungulate order, which sportsmen ordinarily regard 


“game.” The chapters of which it consists originally 
pene as articles in 7he Field and Land and Water, 
They have now been revised and put together in a con- 
nected form, and thus makea convenient volume of some 
Pease hundred pages. j 

_Mr. Lydekker commences his book with an 
bicz ollow-horned Rumi- 


nasts ”—as they were sformerly called? by naturalists, 


e which carry, the same herny appendages on their 
* heads tSroughout lifee-and gives us chapters on 


the omen, and the eheep and goats, which con- 
étitute two of the chief subdivisions eof. this family. 
He then proceeds to the antelopes, which are far more 
numevous, and in reality should be classified in five or 
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eseries. 


Our author’ account of these anithals appears 
to be quite “up to date,” the most recently described 
species, such as Hunter’s Hartebeegt from the River 
Tana, and Clarke’s Gazelle from Somaliland, being intro- 
duced in their proper places. In some cases, however, 
he appears disposed rather to throw doubts upon what 
should be considered clearly established species. Codus 
marta of Gray, which was also obtained by the German 

naturalist Henglin, and appropriately called Codbus 
megaceros, is, we can assure Mr. Lydekker, perfectly di® 
tinct from the Sunnu (Cobus leucotis), although found in 
Méreover, the Sing-Sing 
(Cobus unctuosus) of West Africa is, we believe, as has 
| been recently pointed out by Herr Matschie, quite dis- 
| tinct from the Defassa (C. defassa) of Alyssinia, and the 
name of the latter (being an Abyssinian, not a Latin 
term) should not be altered to “ defassus” / 

Mr. Lydekker next proceeds to the deer, or “Soljd- 
horned Ruminants” of the older naturalists, the he&d- 
appendages of which should, however, be rather called 
“ antlers,” and are shed every year. These he also treats 
of geographically, devoting one chapter to the Asiatic 
and another to the South American series, which, as 
shown by the late Sir Victor Brooke, possess deep-seated 
anatomical characters that separate them from their old- 
woxld brethren. Owing to the slight differential characters 
which distinguish many of the (so-called) species of the 
latter group, and to the want of a good set of specimens e 
in our museums, -the South American deer, in spite of 
Sir Victor’s efforts to get them straight, still remain in a 
great state of confusion. Any sporting naturalist who is 
short of,work could not do better than devote himself 
© the collection of a good series of the neo- 
tropical Cervide, and try to give us a better account of 
them. But much as we already know of “horns and 
hoofs,” there is still much more to be learnt even about 
the most familiar members gf the Ungulata, and no 
student of the group need be in want of occupation. 

Two chapters on the wild*°swine (Suide) and the 
rhinoceroses conclude Mr. Lydekker’s volume, concern- 
ing which we have only to say, as in the case of the rest 
of his work, that all the most recent sources of information 
have been evidently explored for their prod&ction.* Mr. 
Lydekker eis also an excellent authority upon fossil 
mammals, and has availed himself of this branch of his 
knowledg@ to introduce some very useful allusions to 
extinct members of the various groups treated of through- 
out the volume. In short, we may say that ““Hforns and 
Hoofs,” although specialy to be recommended as a 
travelling companion to sportsmen and naturalists in 
quest of “big game,” is by no means unworthy of the 
attention of the scientific student. 
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CLAUS and ADAM SEDGWICK, M.A, F. R.S., €ellow of Trinity 
College, Cambridge; Examiner in Zoology to the University of London, 
and F. G. HEATHCOTE, M.A. ‘Third Edition. yo6 Cuts 2 Vols. 
375: Vol l.—Protozoa to Insecta. Yol, Il.—Mollusca to 

| an. 1€s. 


SWAN SONNENSCHEIN & CQ, Londons. 
PUBLICATIONS OF THE” 


SCIENTIFIC PUBLISHIN G COMPANY 


(oe New York AND Lonnon), 


20 BUCKLERSBURY, LONDON, E C® 
pone ee e 
THE ENGINEERING AND MINING JOURNAL. Weekly. 


Yearly Sub cription. Ar Bs. 


THE MINERAL INDUSTRY : ITS STATSSTICS, TECH- 
oud flaca and TRADE. kdited by R. P. ROTHWELL. Price 


THE METALLURGY OF LEAD AND THE DESILVERI- 
ZATION OF BASE BULLION. By H. O. HOFMAN, Ph.D. : 


® ! MODERN. AMERICAN METHODS OF COPPER SMELT- 


D., “ETERS, Jun. Price 2 
| THE. METALLURGY OF STEEL. By H. M. Howe. | 


Price sos. 
&e. Lan 


ars. 





oN 


A complete Catalogue will be sent on application, 


Now Ready, Price ros. 6g, 


DICTIONARY OF 
THE ACTIVE PRINCIPLES OF PLANTS: 


QALRALOIDS, BITTER PRINCIPLES, GLUCOSIDES. 
WITH e 
Tabular Summary and Classification of Reactions. ee ' 


CHARLES OHN, F.I.C., F.C.S. 
Now Ready, Profusely [llustrated, Price 7s. 6d. 


UNIVERSITY MANUAL. OF PHYSHCS- 


By WM. PEDDIE, D.Sc., F.R.S.E. ° 
‘* This work, supplying a need very generally felt, will bee 
most warmly welcomed.” — Nature. ” 
London: Baillière, Tindall & Cox, King William Street, Sgrand. 
> o 


sun and stars at certain times of the year. He next attempts to determine the stars so used, to find the 
astronorgical ideas underlying the observations, and to trace some of the myths which arise ut of them. A 
clos® similarity is suggested between the Babylonian and Egyptian astronomical ideas. 
© 
a ‘ e ® 
Just Published. Price 315, 6. ° 
The STORY of OUR PLANET. By ‘Prof. T. G. Bonney, DSc., LL.D., F.R. S, 
' ES.A., F.G.S. Wish Coloured Plates and Maps, and about roo Illustrations. ° 
‘<A companion volume to Sir Robert Ball’s ‘Story of the IIcavens.’ In every respect worthy of its companionship, . . . The 
work of a@writer singular ly well qualified by his scientific eminence and his rare literary gifis to render the main eael? and 
results of geological reasoning intelligible to non-scientific readers ‘of ordinary education: The Times, 
‘©The volumg is excellently and profusely illustrated, and the letterpress and paper are excellent.”--—Liwer fi Post. 
® 
0 e anin 
CASSELL & COMPANY, LIMITED, LUDGATE HILL, LONDON. ° 
"WALTER SCOTT'S LIST 
e 
n 
*. e THE CONTEMPORARY SCIENCE SERIES. y 
@ Edited by HAVELOCK ELLIS. Crown 8ve, Cloth, 3s. 6d. each; Half-moracco, 6s. 6d. Illustrated. 
è : 
THE EVOLUTION GF SEX. By Prof, Patrick Geddes | PRIMITIVE FOLK. By Elie Reclus. . 
and J. Arthur Thomson. BACTERIA AND THEIR PRODUCTS. By Dr, Sims 
ELECTRICITY®IN ` MODERN LIFE, By G. W. de Woodhead, ad 
Tunzelmann. EVOLUTION OF MARRIAGE. By Letourneau. 
THE ORIGIN OF THE ARYANS. By Dr. Taylor. EDUCATION AND HEREDITY. By J. M. Guyau. 
PHYSIOGNOMY AND EX PRESSION. BY È, Mante- | THE MAN OF GENIUS. By Prof, Lombroso. ' 

ý gazza. GRAMMAR OF SCIENCE. By Prof. Peardton. 
EVOLUTION AND DISEASE. ByJ. B. Sutton, F. R.C.S. ROPERTY : I:s Origin and Development. By Letourneau. 
THE VILLAGE COMMUNITY. ByG. L. Gomme. OLCANOES: PAST AND PRESENT. By Prof. Edwaid 
THE CRIMINAL. By Havelock Ellis. Hull, LL.D , F.R.S. 

\ SANITY AND INSANITY. gBy Dr. Charles Mercier. PUBLIC HEALTH PROBLEMS. By. Dr. J. F.J. Sykes. 

>` UYPNOTISM. By Dr. Albert Moll (Berlin). MODERN METEOROLOGY. By Frank Waldo, Ph.D. 
MANGAL TRAINING. By Dr. C. M. Woodward. THE GERM PLASM: A THEORY OF HEREDITY. 
THE SCIENCE OF FAIRY TALES. By Edwin Sidngy | By A. Weismann. 6s. 

e Hartland. IN DUSTRIES OF AN IMALS. By F. Houssay. 
+ = è s 
e 
è : 
London: WALTER SCOTT, Limited, 24 Warwick Lane, Paternoster Row. 
To SCIENTISTS and LANTERNISTS, &c. » On the ast of every Month. i 
“THE ART OF PROJECTION, AND COMPLETE THE JOURNAL OF BOTANY, 
MAGIC LANTERN MANUAL, b E O fine lllus- 
” trations, with Priceless r iow in allgi@iches of Optical Projection. BSDR AND FOREIGN. 
e E TA S aae Ope e. Miao ee Edfied by James BRITTEN, F.L.S., British Museum. 
= à Pglarising Lanterns, Slide Making gind Painting, Enlarging, Register- | ConTENTS :~~Original Articles by leading Botanists.—-Extracts, and 
e &c e &c. ° Prof. MALDEN says:-‘‘A thoroughly practical Work, | Noticesof Booksand Memoirs.—Articles in Journals. ~~Bowpical News. — 
an should be studied by the®experienced operator and amatetr alike. Proceedings of Societies. 
A copplete vade mecing 4 $ Optical T Lantern Manipulations. Price, | 
bound ia ae pred. : aage 5a. f Mo alent in gold, Price rs. 3d, Subscription fer One Year, payablein advance, 125. 
? ne Montintr Rond, Kingsland, North ec id PARRES London: WEST, NEWMAN, & CO., 54 Hatton Garden, EC, 
m a © 
e + e 
e + 
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E MRA NORMAN LOCKYER’ S NEW WORK. 

a ee "READY SHORTLY. Price 21s. © 


The DAWN.of ASTRONOMY, A Study of the Temple Worship and Mythology ` 


of the, ancient Egyptians. by]. NORMAN LOCKYER, C.B., F.R.S., &c. Illustrated. 


The author endeavours to show that the Egyptian temples were built sẹ as to secure observations of the 
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f WEEKLY ILLUSTRATED JOURNAL OF ‘SCIENCE. $ 


“ To the solid ground m 
Of Nature tausts the mind which builds for aye —WORDSWORTH. ° 
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NEWTON & C0.,-3 Fleet St., London. | NALDER BROS. & CO, 


Scientific Fnustrument Aakers. 
{By Special -Appointment to the Royal Institution.) 16 Red Lion Street, Clerkenwell, B.C. 


CROYA’S DISC, 


For use with the Lantern, ‘ 
forillustrating motion of sound Q A V ANOMETER : MIRROR 
and light waves, aks ee 















re PLANE AND CONCAVE. 
A NEW CATALOGUE | ALSO LENSES & OBJECT-GLASSES, ° 
of Lanterns, Special Appara- Í f AND* 
tus for Scientific Demonstra- +” 
ee HIGH-CLASS OPTICAL WORK. 


Scientific and other Slides. | These are all made under the personal supervision of Me. 


Post Free, G Stamps. f ANDERSON, late of H. ANDE8SON & SONS. ô 


NALDER BROS.’& CO. 


aM: | SL ES CABPALOGUES ON APPLICATION, 

a pen TELEGRAPHIC. ADDRESS! ' TELEPHONE H £ 
The most Luminess Lime Cylinders made, Turned erfectl 

true out of Solid Stone Lime. Packed in half-dozens. Pet en, 2/- SECOHM, LONDON. Oe OTTe: 


GRIFFIN’S | CALLENDAR'S ., 
NEW CATALOGUE ELECTRICAL PYROMETER | 





FOR SCIENTIFIC AND COMMERCIAL PURPOSES.< 
Descriptive Pamphlet of the above will be sent Post [free 


PURE CHEMICALS, E on application. 


SOLE MANUFA CTURERS— 





e g ‘REAGENTS, `| THE GAMBRIDGE SCIENTIFIC INSTRUMENTZCOMPANY, +o 
ee = ST. TIBB’S ROW, CAMBRIDGE. ° 
SE. EM eens 
| PHYSIOLOGICAL APPARATUS a SPECIALITY, b 
MIN E RALS FOR ANALYSIS. Also MAKERS of PHYSICAL APPARATUS, š 
POST FREE ere A PP LICATION. Such as are described in advanced. TEXT-BOOKS. 
Descriptive List of instruments, with 95 a Post * 
° Sa ; Free, 1s. 6d.° 
JOHN j. GRIFF IN & SONS, pe: Address adi Communicationse— e 


22 GARRIOK . STREET, LONDON, W.C. “INSTRUMENT COMPANY, = AMBRE, 
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° „e BACTERIOLOGICAL DEPARTMENT. o ” THE ELECTRICAL 
¢ KING’S COLLEGE, LONDON. 
: aoe ) GENERAL EN -INEERING COLLEGE, 
Director of the 1S boratory : Prof. CROOKSHANK, M.B. G Poon 
“ Demonstratoy Dr. HEWLETY. * SCHOOL OF SCIENCE. 
te Laboratory is open daily from roam. to s p.m. ®rINSTRUCTION | PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
Gere ct Noss tad i'd fe EEO Sa e 
venin ass, Monday, m N, B. M.LE.E, 
Evening Class on Igermentation, Wednesdays, 7 p. i: to 9 p-m», ba 25. Pp raae o AO L LE. ie LME. 
For Syllabus apply to the SECRETARY. è R Laboratories, Dynamo Room, Steam Eugine, Engineering Workshop 
a Saas with Machine Tools, Pattern Shop, &c. 
GR FE SHAM COLLEGE e "The College provides a Taichi f for Electrical, Mechanical, Civil, ang 
? Mining E ane bs Serenoa iene in Mathematics, Physics ‘Chee 
e ` mistry, Biology, Geology an ineralogy, and Prelimjnary Training for 
BASINGHALL STREET, HC Students entering Cooper's Hill and the Central Instirution: 
Lectures on the ‘‘Geometry of Chance,” by Kart PEARSON, M.A, | memen amaaa r a a o e o emm 
Gresham Professor of Geometry. Tuesday, , January 30, “On Guesses and 
Guessing.® Wednesday, January 31, ‘‘On Teetotgms.” Thursday, H O () G Y 
Felguary 1, ‘* Problems in Evolution.” Friday, February 2, ‘‘ Evolution | z 
in Man,” 
The Lectures will be illustrated by Lantern and Diagram. They com- 
> mence at 6 p.m., and are Free to the Public. New and interesting Species a pare aire from Sonen Philippine 
Eo è slands, China, &c., 
8 
COLLECTIONS AND SPECIMENS BOUGHT. 
THE SAN ITARY INSTITUTE. COLLECTIONS FOR MUSEUMS PROM 45 ero £300. 
LECTURES AND DEMONSTRATIONS FOR SANITARY BER ate MADE Pere ee eee 
= OFFICERS. s 
The Seventeenth Ldé&don Course@of Lectures will be held at the Parkes GLASS- TOPPED BOXES, CARD TRAYS, &c.o ° 
Museum, Margaret Street, W., on TUESDAYS and FRIDAYS, at 8 pem, All kinds of Glass-Topped Boxes, &c., manufactured on th premises 
commencing JANUARY ‘26, and supplied promptly at moderate prices. 
Full particulars of the Lectures can be obtained at the Offices of the Rectangular, from rs. 3d: per dozen. 
Institute gMargaret Street, W. Circular, from 1s. per dozen. 
Card Trays, 4s. gross; Glass Tubes, 4s. gross. 
The Course of Uftruction i in Elementary vena for Students who have °° 
ee at London University in JANUARY 1894, begins on HUGH FULTON (Concholo gist) j 
14 
‘ J. M. HORSBURGH, M.A., Secretary. 216 KING’S ROAD, LONDON, S.W. l 
a a E SSS SS A, 
STAFFORDSHIRE COUNTY COUNCIL.| BIOLOGICAL SPECIMENS 
The Wechnical Instruction Committee are prepared to receive applications aa FOR 
e for the office of ORGANISING SECRETARY, in consequence of the D | S S ECTI O N 
resignation of Mr. ve JoNES, a «Sc, on his appointment as Inspector " 
under the science an rt Departntent, Qn! - 
Salary@4400, with travelling and out-of-pocket expenses. Particularsof | 1 ae Boe Intermediate Ke ene aras Science Courses, hotably the 
ee be obtained from the undersigned on or after SATURDAY, To show the range in the supply, we select the following few examples 
Applications must be aad by FEBRUARY 6, next. e eee pay eae oa vie (large): 1s. 6d. per doz.’ 
Stafford, J MATT. ae BLAKISTON, Clerk of the County Council. AmPHtoxus, 6s. Gd. ,, E Currons (2 ins. long), 45. s 
e talord, January 3, 189 SCIDIA, 45. NEREIS (large), 35. 
rt tt A SEPIA, a each. | HOLOTHURIANS (3 ins. long), 1s. 4d. each, 
MERSEY DOCKS AND HARBOUR ` Smaller Quantities at Proportionate Prices. 
BOARD. SKELETONS AND DISPLAYED SPECIMENS 
NOTICE ix mereby myer Saga Board havs aopen amended. Code FOR DEMON STRATION PURPOSES, 
z of. Regulat®ns, whereby the Trade and the Public may hav arine f 
Chronometers and other Scientific Apparatus tested at the Liverpool MUSEUM SPECIMENS. 
Observatory, Bid-ton, Birkenhead. ° LISTS ON APPLICATION. 
Pedy tes the eld a may be obimna on PO DACANON to the Director eee ee eS 
of the Observatory, Bidston, or to the undersigne 
A By Order of the Board. SINEL & HORNELL, Biological Station, Jersey (GLY 


MIŞĻES KIRK aoe Secretary. 
° Dock Office, Liverpool, January g, 1894. 


> 





OWENS COLLEGE, MANCHESTER. 


Getcha of ZOOLOGY has become vacant through the 
ca of Prof. Marshall, 
idgtes for the Chair are invited to forward applications, with refer- 
es only, addressed to the Council ofthe College, under cover to the 
REGISTRAR, not later than APRIL 3. The duties of the office are to be 
entered upon on OCTOBER 1 next. 
A detailed statement of the duties and emoluments of the Professorship 
may be obtgined on application to the REGISTRAR. 


HENRY WM. HOLDER, M.A., Registrar. 


ROYAL SCHOGZOF MINES. 


‘The Twenty-First Annual Dinner of the Old Students will be held at 
7 a ‘elock on MQNDAY, JANUARY 29, 1894, at the Criterion Restaurant. 
z pe a be taken by, Bennerr H. Brovcn, Esq, A.R.S.M., 

Toa a 7s Sa. each, m 
5 Robert Street, Adel ph, 


2 


ay, te bø obtained from the Hon, Sec., H. G. GRAVES, 








CHE MISTRY.—toaching in Chemistry for 
Medical and other Kxaminations. 
Carrespond epee: Address. “ER. C. T.,” 6 Gower Street, W.C. 


bad P 


@s 


‘Practical Work. ‘Tuition by’ 


F. H. BUTLER, MA. Oxon, Assoc R.S. Mines. 


NATURAL ‘MISTORY AGENCY, 
BROMPTON ROAD, LONDON, 
Dealer if Rocks, gorpeer Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include a small selection of Gem-stones, cut and 
in the rough, Diorite and Biotite-Gneiss from various Scotch localities, and a 
fine series of Sedimentary Rocks, Specimen Tubes, Glass-topped Boxes, 


, ae 


®| Card Trays, Labels, Blowpipe Apparatus, Cabinets for Minerals and Fossils, 


Insects, and Birds’ Eggs, and Entomologists’ requisites*always 8n hand., 


Lapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, No. 4, Price 6d. 
Also RESEARCHES ON THE UPPER CRETACEOUS ZONES, by 
W. F. Hume, D.Sc., price 2s, 6d. 


NOTICE OF REMOVAL. 
T. E. BOLTON’S Agency for the Supply of Macroscopical 
Pond Life, and Biological Specimens for Dissection, from 


FARLEY ROAD, MALVERN LINK, 


TO bd 
| 25 BALSALL HEATH ROAD, 
BIRMINGHAM. 


New 
Address— 
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1 ° NOTICE.—-Advertisements ami §x%ness letters for 
Sale by Auction. 2 NATURE should be addressed to the " Phbléshers z 
GREAT QUARTERLY SPORTING SALE. = egr eA address of NATURE #s “ PHUSIS, , 
MR. J. C. STEVENS will sell by Auctier at SUBSCRIPTIONS TO “NATURE.” P 
his Great Rooms, 38 King Street. Covent Garden, on MONDAY, é r q *-@ 
FEBRUARY 5, at half-past t2 o'clock precisely, 6 VOLUMES of y ee $: n 
OLD SPORTING BOOKS, including fine Sets of the Racing Carly. 2 2 eee ee Oe eee ee TC BO = 
è Calend®rs from. 1729—a choice Collection of rarities on Cocking, Boxing, Half-yearly. . . . . 2 « es 2 © © » O Iq Ge 
Fading, So oi hona coeur S rting’ age, also sxpeneive pee Quarterly ° eo 76 
y leading makers— pane igi aintin ootton o So E a eee on oe me oe 
the Bloody Shouldered Aar, fow the Collection of ihe Rev. Henry To ALL P pOCES ABROA® ;— 
Burney--Fishing Tackle-—-Cricket Bats Tennis Bats—Nets and Balls Yearly. gM u “see. a cae e r So: CO e I0 6 
~-Lacrosse, Hockey, and Golf Accessories, &c. Slalf-vearly. i “aa O I 6 
a “~ . * s y y a * ® . . b s . ° 5 
Further entries can be received till 25th inst, Quarterly o 8 o 
— f O VEÆMALLG ALY ë e e © © è = © & 8 * + s > o 
á 3 CHARGES FOR ADVERTISEMENTS 
COLLECTIONS oF MINERALS, ROCKS, or FOSSILS Three Linesin Column . . . . « . „o 2 6 
Soe ; erLineafter ......e. ... O 
Kpecially prepared to meet, Requirements of Students, Lecturers, &e, One Eighth*Page, or Quarter Column . o 18 e E 
, And Illustrating the various Manuals, &c., as used at all Colleges, Quarter Page, or Halfa Column ... I 15 O0 
schools, &c., price ros. 6d, to 42s. and upwards. Special Instruction and Half a Page, or a Column ...... 350 m 
roliections for Travellers, Prospectors, &c. Terms on application. Whole Page 6 60 i 
MICROSCOPIC SECTIONS OF ROCKS & MINERALS. Money Orders payable to MACMILLAN & CO. . 
Rls toch a a best Stries of Bi mon nee venenis i RTE OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
«f localities, one price, 1s, 6d. each, post free. List free or®application. | ° Ld 
. è y; W. WILSON, formerly Foreman at Messrs:. © 
‘Appgratus, Cabinets, and Appliances for Museums ELLIOTT BROS., Optical and Scientific Instrument Maker. Optica 
and,for Field Work of every description. Benches, Melloni Benches, Goniorfters, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
CATALOGUES AND LISTS FREE ON APPLICATION TO ing Instruments of every description, &c. Experimental Work carried: 


out for Professors.«~56 Crogsland Road, Chalk Farm, London, N.W 


SAS. (R. GREGORY., — OO _—_ 
MINERALOGIST AND GEOLOGIST, PRE R TAS Se rly i 
S CHARLOTTE ST,, FITZROY SQUARE, LONDON, W. F D pP S 5 S 
TO SCIENCE LECTURERS. ; 
See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- GRATEFUL—COMFORTING. \ 
‘ERN, @sed by late W. LANT Carpenter, Esq., Prof. Forages, &c. Minia- 


ire Trifte Lantern constructed for B. J. MALDEN, Esq., thisseason. New 
sixyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
wificent Results. Docwra Triple, pees Mani Highest Award, Supplied to ° o 
r. H. 








«e Royal Polytechnic Institution, RATTAN GUINNESS, Madame e 
DELINA Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture BOILING WATER OR MILK. °* 
pict Caluisgee A chal: Unesavine 62 Posege ot Lit of : 
ate I e v ; > . 
L ; Science iets, Views, ., 6d. ; P , 2d. Pamph- ? 
no Lecture Sets, Science Subiggts, Views, Ro» od. Postage, 2. Pamei | TTOLLOWAY’S. PILLS 
toad, Kingsland, N. 
ann CURE . © 
ALBERT EDWARD JAMRACH* Biliousness, Sick Headache, Indigestion. ° 
(Late CHARLES JAMRACH), and all Internal Complaints. 
NATURALIST, , CAN BE TAKEN BY THE MOST DELICATE. 
I ini cence eae eel A Holloway’s Bills and Ointment may be obtained of 
datsidle, Cline, Lascar, Ganea Shall and aner Cuas Oe all Medicine Yendors. . 
SCIENTIFIC ‘WORTELLES. 

The following is a list of the Steel Portraits that have appeared in thegabove Series:— nar, 
MICHAEL FARADAY. SIR GEORGE B. AIRY n s 
THOMAS HENRY HUXLEY. J. LOUIS R. AGASSIZ. 

R CHARLES DARWIN. e JEAN BAPTISTE ANDRE DUMAS. 
JOHN TYNDALL. SIR RICHARD OWEN. p . 
*SIR GEORGE GABRIEL STOKES, \ JAMES CLERK MAXWELL, ‘ 
SIR CHARLES LYELL, ‘JAMES PRESCOTT JOULE. e 
SIR CHARLES WHEATSTONE. WILLIAM SPOTTISWOODE. 
SIR WYVILLE THOMSON. ARTHUR CAYLEY, i 
ROBERT WILHELM BUNSEN. l SIR C. W. SIEMENS. s 
. BARON. ADOLF ERIK NORDENSKJÖLD. * JOHN COUCH ADAMS. e 
PORD KELVIN. JAMES JOSEPH SYLVESTER. ee 
HERMANN L, F. HELMHOLTZ. e DMITRI IVANOWITSH MENDELEEFF. e 
SIR JOSEPH DALTON HOOKER. LOUIS PASTEUR. e . 
WILLIAM HARVEY. y e ° . ° 
SIR ARCHIBALD GEIKIE. ° e., °” K 
N&.—The Portrait of Sir A. Geikie is the First of a New° Series. rA 
Proof impressions of these, printed on India paper, may be had from the Publishers, price Ss®e@ch; or the Se of 
28 Portraits in a Handsome Pértfolio for £7 5s., carriage paid, The Portfolio may be had separatesy, price 6s. ._ 0 
. = œ Cheques and Money Orders payable to MACMILLAN & CO, ° 
“OFFICE, OF “NATURE,” 29 BEDFORD STREET, STRAND. è o ° ° 
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° © New Pugicationg Subscriber's EdRion, 


. Whole Foolscap, Cloth, about 40 pp., Old Foolscap Paper 
(the Subscriber’s Name will be Printed on his or h€r own Copy), 


a? ; Entitled 
> FOURNET, 1892. 
AN ILLUSORY EVE DISEASE, 


® 
“Mm PROGRESSIVE fic) MYOPIA. , 
, š Cat No. r.—Culled from Mr. ROBERT BRUDENELL CARTER. 


e One Lithographed Prescription. Four Wood Engravings. 

Case No, 2,—Culled from Mr, NETTLESHIP. 

One Lithographed Moorfiqlds Hospital Form. 
Case No. 3.—Culled from Mr. Joun COUPER. of 

Orne Lithographed Moorfields Hospital Form. 
Case No. 4.—Culled from Dr. A. Quarry SILCOCK. 

One Lithographed Moorfields Hospital Form. 

S Case No. 5.—Cualled from Mr GEORGE Lawson, 
One Lithographed Moorfields Hospital Form. 
. Case No. 54zs.—Culled from Mr. Crircuetr. 
One Lithographed Prescription. 


*FOURNET ON CONVERGENT SQUINT. 


ase No, 6,—Culled from Mr, NETTLESHIP. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCOPY, 


re e 
; è WANTED A TRIBUNAL. 
i Printed and Sold by 
A. FOURNET, e 
m : 18 BENTINCK ST., WELBECK ST., LONDON, W. 
e Grice 2s. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO, H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 

Vol. x (1892), Price 3s. 62. Vol. 2 (1893), Price ss. Vol. 3 (1894) will be 

segt in Monthly Parts to any Address for ss. 
Dublin: EASON & SON, LTD., 40 Lower Sackville Street 
(% which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


PAŒNIX FIRE OFFICE, 


+ 19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W, 
: ESTARLISHED 1782. 


M@QDERATE RATES. ABSOLUTE SECURITY. 
BLECTRIC LIGHTING RULES SUPPLIED. 


LIBERAL LOSS SETTLEMENTS. 
@ >» PROMPT PAYMENT OF CLAIMS. 
m JOINT SECRETARIES—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £19,000,000. 


COLLECTIONS OF MINERALS, 
= ROCKS, OR FOSSILS, 


For the®Use of Students, Science Teachers, Prospectors, &c., and to 
{liustrate the leading Text-books, in Boxes, with Trays. 


HO Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42sn., 


New Price List of Minerals, Rocks, and Stratigrapkhical Series 
of Fossils Post Free. 
® ROCK SECTIONS for the MICGROSCUPEfrom 1s. 6d. each, Post Free. 


» CATALOGUES GRATIS, 
a CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 


always in Stock. 


>. THOMAS D., RUSSELL 


$73 NEWGATE STREET, LONDON, EC. 


SAMUEL HENSON, 


. LAPIDARY MINERALOGIST, & c. 
Lad 


ESTABLISHED 1840. 

Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 

Beautiful Carved Queensl&nd Rock Crystal, 
e Weate, &e., &e. s 
eChoice Specimens of New Minerals suitable for Collectors and Museums. 

The Kinest*Collection of Mocha Stones ever made now on View. 
Diatomaceous Earth, Hakedadi, Japan. Collections and Apparatus fcr 


Studgnt or Prospector. e PecconeRines 
*- SAMUEL HENSON, 
e 97 REGENT STREET, LONDON, W. 
e œ > : 
e 
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pals, Labsadorite, 


r è NOW READY. 
Second Editign, much Enlarged, with 94 Engravings, 8s. 6d. 


QUANTITATIVE CHEMICAL ANALYSIS. 


Adapted. for the Laboratories of Colleges and Schools. 


By FRANK CLOWES, D.Sc. Lond., 
è and J. BERNARD COLEMAN, 


Isondon: J. & A. CHURCHILL, and all Booksellers, © ‘ @ 
* 


a ogg a ee pn = = Sr 
NOW READY, with 80 Woodcuts, Price 6s. 6d. 
SIXTH EpITION, Revised and much Enlarged, of 


BLOXAM’S LABORATORY TEACHING: 


Or, PROGRESSIVE EXERCISES IN PRACTICAL 
CHEMISTRY. 


London: J. & A. CHURCHILL, and all Booksellers. 


NOW READY, EIGHTH EDITION, 
@ Revised and Enlarged, 85. 6d. 


VALENTIN’S 


QUALITATIVE ANALYSIS. 


Pdited by 
Dr. W. R. HODGKINSON, F.R.S.E.: 
C] 


— :j.& = emmy = — 
PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


1764, 1766, 1768 to 1891 and 1892 (B) [being Vols. 54, 
56, 58 to 183] 124 Volumes and Indices to Vols. 1 to 70, 
and 71 to 110. 2 Vols. 


Also the 


TRANSACTIONS 1665—1800, 


Abridged by HUTTON, SHAW, and PEARSON. 18 Vols. 
In all 144 Volum®&s, gto. 


Bound—z9 in Calf, 23 in Half-calf, 40 in Half-vellum, 
11 Half-roan, and 41 in Cloth as Published. 


: £105. 
MACMILLAN AND BOWES, è 
°” CAMBRIDGE. 


By LIONEL S. BEALE, M,B., F.R.S. 


SLI@HT AILMENTS: Nature and Treatment. 3rd Ed. 55 

OUR MORALITY AND THE MORAL QUESTION 
znd Ed. 3s. 6a, 

THE LIVER. Pp. 230. 86 Illustrations, many coloured, §s 


HOW TO WORK WITH THE MICROSCOPE. 10 
Plates. zrs (Harrison.) 

PROTOPLASM. 4th dition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 210 


ON: IFE AND ON VITAL ACTION. ss. 
THE "MYSTERY OF LIFE. 3s. 6d. 
THE “MACHINERY” OF LIFE. 


London: J. & A. CHURCHILL. 


To SCIENTISTS and LANTERNISTS, &« 


THE ART OF PROJECTION, AND COMPLETH 
MAGIC LAN'PERN MANUAL, by an Expert. Over roo fine Illus 
trations, with Priceless wrinkles in all Branches of Optical Projectior 
Never before Published. How to choose, what to avoid, and how? 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, an 
Polarising Lanterns, Slide Making and Painting, Esfarging, Registe 
ing, &e, &c. Prof. MALDEN says:~ ‘SA thoroughly practical Worl 
and should be studied bythe experienced operator and amateur alik: 
A complete vade mecum of Optical Lantern Manipulations. Price: 
bound in Cloth, 3s. 6¢.; Postage, sd Worth it, weight in gok 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewste 
House, Mortimer Road, Kingsland} Norfh London. 


Ow: ifr : or, Living Matter. 6s. 6d. 


25s, 
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DIARY OF SOCIETIES.» 


LonpoNe 
° THURSDAY, JANUARY 25. 


{NSTITUTION OF ELECTRICAL ENGINEERS, at 8.--Notes of a Trip to the 
United States and to Chicago, 1893: W. H. Preece, C.B., P.R.S. 


Rovat Society. at 4.30.~-On Intra-Cranial Pressure (Preliminary Note) * 
Dr. Leonard Hill. Experimental Researches int® the Functions of the 
A ha : Dr. Risien-Russell.—The Effect produced upon Respiration 
by Faradic Excitation of the Cerebruin in the Monkey, Dog, Cat, and 

Rabbit: Dr. W, G. Spencer. gThe™ Pathology of the Gidema which 

accompanies Passive Congestion: Dr. W., S, Lazarus-Barlow. 


FRIDAY, January 26. 


PHYSICAL SOCIETY, at 5.~-A New Modeof making Magic Mirrors: J. W. 
Kearten.—Some Observations in Diffractions W. Croft. —A New 
Photometric M&thod and Photometer: J. W. Spurge, , 


RAAT ARY INSTITUTE, at 8. Elementary Physics (Lecture I.): Dr. J. F. J. 
ykes, 


Amateur SCIENTIFIO® Sociery, at 8.—Planetary Evolution: F. A. 
~ Holiday. i 


8 


SATURDAY, Janvary 27. 


Roya. INSTITUTION, at 3.—English Schools of @{usical Composition (with 
Musical Illustrations): Prof. W. H. Cummings. 


SUNDAY, JANUARY 28. 


Sunpav LECTURE Society, at 4.—Gome Scientific Applications of Photo- 
euraphy (with Oxy-hydrogen Lantern Illustrations): Prof. Raphael Mel- 
~ dola, F.R.S. 

d 


MONDAY, JANUARY 29. 


ROYAL GEOGRAPHICAL Society (at the University of London, Burlington 
Gardens, Vj), at 8.30.A Journey through Iceland: Dr. K. Grossthann. 


SOCIETY OF ARTS, at 8.~~The Detection and Measurement of Inflammable 
Gas and Vapour in the Air: Dr. Frank Clowes. 


ËNSTITUTE oF Het ASE at 7.—On the Tabulation of Facts for the Pur- 
se of Investigating the Mortality Experience of Assurance Companies : 
r, Sprague and Mr, J. Meikle. ` 


TUESDAY, JANUARY 30. , 


So@tery or ARTS, at 8.~The Adam Architecture in London: Percy 
tzgerald. 


ANTHROPOLOGICAL INSTITUTE, at 8.30.—The People of Morocco (with 
Limelighe Illustrations): J. E. Budgett Meakin. 


INSTITUTION oF CIVIL ENGINEERS, at 8.—The Tunnels on the Dorefand 
Chinley Railway: the late Percy Rickard. (Discussion.)}—The Trans- 
port of Petroleum in bulk: Boverton Redwood. 


Sauga INSTITUTE, a8. —Elementary Physics (Lecture II.}: Dr. J, F. 
» Sykes, 


WEDNESDAY, JANUARY 31. 


SOCIETY OF Arts, at 8.—Californian Wines: Charles F. Oldham. @ 


THURSDAY, FEBRUARY x. 


® Rovar Sociery, at 4,30.-~The following Papers will srodadbly be read :— 
Insect Sightand the Defining Power of Conbosite Eyes: A. Mallock.— 


The Action of Heat upon Ethylene: Vivian B. Lewes.—An Instrument: 


for Grinding Section-Plates and Prisms of Crystals of Artificial Prepara- 
tions accurately in the desired directions: A, E. Tutton.—An Instrument 
of Precision f@ producing Monochromatic Light of any desired Wave- 
length, and its Use in the Investigation of the Optical Ryoperties of 
Crystals: A. E. Tutton.—On Hollow Pyramidal Ice-Crystals : Dr. Grads- 
mann and J. Lomas. : 


LINNEAN Sociery, at 8..~~On the Morphology of ‘the Pedipalpi: Malcolm 
Laurie.—On the Freshwater Alga of the West Indies: W, West, 


CHEMICAL Society, at 8.--Note on the Liberation of Chlorine by the 
Interaction of Potassium Chlorate ang Manganese Dioxide: Prof. Mc- 
Leod, F.R.S.—An Examination of some Recent Freezing-Point Deter- 
minations: S. U. Pickering, FR S.—The Salts of Dehydracetic Acid: 
Dr. Collie and H. R. Le Sueur.—A New Method of Pregaring Carbon 
Petrabromide: Dr. Collie, œ 


ENSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Annual General 
Meeting —Research Committee on Marine-Engine Trials: Abstract of 
Results of Experiments on Six Steamers, and Conclusions drawn there- 
from in regard to the Efficiency of Marine Boilers and Engines: Prof. T. 
Hudson Beare: 


° © ARIDAY, FEBRUARY 2 


‘GEOLOGISTS’ ASSOCIATION, at 7.30.—Annual General Megting.—Geology 
in the Field and in the Study: The President. 


INSTITUTION OF MECHANICAL ENGINEERS, at @7.30.—Desgription of the 
Grafton High-Speed Sceam-Engine : Edward W. Anderson. 


SANITARY INSTITUTE, at 8.—Ventilation, Warming, and Lighting; Sir 
Douglas Gadton, K.C.B., E.R.S. 


INSTITUTION OF CIVIL ENGINEERS, at 7.30%-Survey of the Valley of 
os Jaraa and’ the Plain of Kagaferia in Macedonia: H. C. 
ampbell. 


e SATURDAY, FEBRUARY 3 
SANITARY INSTITUTE, @ 3,8 isit to Friern Barnet Sewage Works. ` 


VOL. *I. NO. 1, 1894 PRCE 3s. NET. 
+ 


THE PSYCHOLOGICAL REVIEW. 


J. McKEEN CATTELL, anp J. MARK BALDWIN, 


COLUMBIA COLLEGE. Princeron UNIVERSSrY.® 


Contents :-— .. 


® 
PRESIDENT'S ADDRESS BEFORE THE NEW YORK MEETING 
OF THE AMERICAN PSYCHOLOGICAL ASSOCIATION. 
GEORGR ‘TRUMBULL Lab 

THE CASEeQ@E, JOHN BUNYAN (1). Josian Royce. 

STUDIES i THE HARVARD PSYCHOMGGICAL LABORA- 
Memory; “The Intensifying Effect of Attention; A Psychometric 
Study of the Psycho-physic Law; Optical Time-content ; A Stereo. 
scope without Mirrors or Prisms (with Plate I.): Huco MUnstTER- 
BERG. 


SHORTER CONTRIBUTIONS :— 
Arithmeti@by Smell: Francis Gatton. The Psychology of Infant 
Language: Joun Dewey. Work at the Yale Laboratory: ©. W. 
Scripture. 

DISCUSSION :— . 
Prefessor Wundt on Feelings of Innervation: WtLLIAM James. 

' Mr. James Warg on Modern Psychology: @uar.es A. STRONG» 

PSYCHOLOGICAL LITERATURE :— 
Educational: Nicno.as Murray BUTLER. 
H. H. D. Aphasia: M. A. S, ‘Hysteria, Paramnesia: W. J. The 
Perception of Light and Colour: C. L. Franguin, E. C. SANDFORD. 

e Muscular Sense: E. B. DeLAaBaRRE. Experimental: W. L. 

Brvan, H.C. Warren. Epissomological: Œ. S. F. Ethical: J. D. 
New Books, ; ‘ 


NOTES. 
VOL. I. NO. 3. PRICE zs. 6d. NET. @ 


- THE PHYSIGAL REVJEW : 


A JOURNAL OF EXPERIMENTAL ‘AD 
THEORETICAL PHYSIGS. 


CONDUCTED BY 
EDWARD L. NICHOLS anD ERNEST MERRITT. 


‘ e e 


Contents :— 
ON THE ELECTRIC STRENGTH OF THE SOLID, LIQUID 
a pia DIELECTRRECS. ALEXANDER MACFARLANE and 

. W. PIERCE. 


i o 

ON A METHOD OF PHOTOGRAPHING THE MANOMETRIC 
FLAME, WITH APPLICATIONS TO THE STUDY OF THE 
VOWEL A. Ernest MERRITT. 

GENERAL DISCUSSION OF THE CURRENT FLOW IN fwo 
MUTUALLY RELATED CIRCUITS CONTAINING CAPA- 
CITY. II. Frepesscx BEDELL and A. C. CREHORE. 

ON THE FREEZING-POINTS OF DILUTE SQLUTIONS. IL E 
H. Loomis. 

MINOR CONTRIBUTIONS: 

(1) Some Rapid Changes of Potential, Studied by Means of a Curve- 
writing Woltmeter: G. S. Morer. (2) Irregularities in Alternate- 
Current Curves: Freperiek BEDELL, K. B. MILL®R, and G. F. 
Wanner, (3) Note on the Infra-red Spectra of the Alkalies : B, W. 
NOW. 
NOTES i~ 
(r) The American Association for the Advancement of Science; (2) 
The Electrical Congress ; (3)Prof. von Helmho:tz’s Visit to America; 
(4) Some Recent Appointmeis in Physics. 

NEW BOOKS :— 

Transactions of the Frankfort Congress. Osrwatp: Lehrbuch der 

allgemeinen Chemie. Hawkins and Warris: The Dynamo; its 

heory, Design, and Manufazture. Pataz: Traité de Photométrie 

Industrielle. 

Experimental Science. 


: © 


MACMILLAN’S MAGAZINE. 


NO. 412. FEBRUARY. PRICE Is 


Contents :— e 
r—LORDS AND COMM | 
2.—PERLYCROS® By R. D. Buackmore. Chapters SE 
3—THE PORTRAIT OF A MOONSHEE, By J. W. SugrER, ©.S.1, 
4—SOME THOUGHTS ON ST® FRANCIS. : 
s.—THE STORY OF THE INSCRIPTIONS. ` 
6.—AN OXFORD IDYLL. ti 
7—ON MODERN TRAVELLING. By Vernon Lee. 
8,.—THE PARTRE®DGE. By T.S. KEBBEL O ' 


eo . 
MACMILLAN AND CO., LONDON. , 
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Er,oart: A Guide to Stereochemistry. HOPKINS ‘oe 
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‘MESSRS: MACHNLLAN & 60: 'S TEXT-BOOKS’ FOR*ADVANGED STUDENTS, 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro- 


e fessor U.S. Pee Observatory. With 11e Engravings ma Five Maps of the Slats Medium 8v0, 18s, 


TEXT- BOOK. OF THE PRINCIPLES OF ee By 


ALFRED DANIELL, M.A, Secondeidition. Medium &vo, 21s. 


THE THEORY OF LIGHT. By Thomas Dain M.A. With 


Illustrations, 8vo, 15s. net. 


* APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro: 


ao of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, "18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. “Wilhelm. 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, ros. , het. 


* -A.TREATISE ON INORGANIC AND*ORGANIC CHE- 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S., | 8vo.° 
Vols. I. and II INORGANIC CHEMISTRY. ¥Wol. I.—The Non Metallic Elements. Second Edition. ais 
Vol. II. Two Parts. 418s. each. 
Vol. IITI—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives® 
© Parts I., IL., IV., and WI., 21s. each. Parts III. and V., 18s. each. ° 


INORGANIC CHEMISTRY. By Ira Remesi, Professor of 


Cheftiistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY.. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D. M. WILSON, Witha Plate, 8vo, 12s. 6d. 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, PhD. Translated by Gzorez McGowan, Ph, p. 


. TEXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, FP. RS. 


Third Edttion. Medium Svo, 28s. 


A POPULAR TREATISE ON THE WINDS. Comprising the 

General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 

eFRRREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the "National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Gecond Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8¥o, 12s. 6d. 


A TEHXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof. Dr. ERNST ene _ Translated by H. M. BERNARD, M.A. Cantab. 
and M. BERNARD. Part I. 8vo, 17s, net. ` [Pol II. in the Press. 


BLEMENTS O THE COMPARATIVE ANATOMY OF 


` . VERTEBRATES. By Préf. R, WIEDERSHEIM. Adapted by W, NEWTON PARKER., 8vo, 12s. 6d. 


A THXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D., 
F.R.S., Professor of Physiology in the University of Cambridge, and Fellow yi Trinity €ollege, Cambridge. “With 

° Tjastrations. Sixth Edition. Part I, comprising Book I. caries i -Tissues of Movement-—The Vascular Mechanism. 
Wo, cloth. 10s, 6d. 


TEXT- BOOK of PATHOLOGICAL ANATOMY and PATHO- 
GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Ilustrated, 8vo. 
Part L—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6d. ' 
<6. Part IL —SPECIAL PATHOLOGICAL ANATOMY. Sections L—VIIJ. Second Edition, 12s. 6d. Se€tions IX.— 
a » IZS. O4, ® 
e 


A TEXT-BOQK OF PATHOLOGY, Systematic and Practical. 


° y D. J. HAMILTON, M B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Copiously 
Tilusteatede Vol. I. Med’ Svo, 255. [ Vol. JI. shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F. 
e „M. BRL OUR M.A., F.R.S. Intwg Vols. Sėécond Edition.. Medium 8vo. Vol. 1° 18s, Vol. IL 215. 


° MACMILLAN AND CO,, LONDON. . 0 
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MESSRS. : MACMILLAN & CO: a: 


NEW 


BOOKS. i = 


° e 9 ~ 
ELECTRIC WAYWES. ‘ 

Being Researches on the Propagation of Electric Action with Finite Velocity through Snack: By HEINRICH HERTZ,’ 

late Professor of Physics in the University of Bonn. Authorised Twanslation by D. E. Jones, B.Sc. With® a Preface by 

LorpD KELVIN, P. R.S. Illustrated. 8vo, Os. net. 

NATURE.—" The subject is of immense importance; the work described is of the highest order of experimental investiga- > 
tion ; the results attained have contributed more than any ‘other recent results to revolutionise the view taken by the majority of 
scientific workers as to the nature of electromagnetic actions. . . . The whole work is most interesting, and well desegyes the 
best attention of all intrested in the greatest scientific advance of the last quarter of the nineteenth century.” à 
ee OF SYNTHETIC SOLID GEOMETRY. ; A THEORY OF DEVELOPMENT AND HEREDITY. .« 

DUPUIS, M.A., F.R.S.C.,® Professor of Pure By Henry B, Orr, Professor at the Tulane University ef ae 
ete in the University of Queen’s College, King-"| __ Louisiana. Crown 8vo, 6s, net. 
© 
ston, Canada.® Crown vo, 6s. 6d. net. z GLASGOW HERALD. —*' His book will bear careful 
AN, ELEMENT ARY TREATISE ON THE GEO- perusal because of its suggestive nature. = 

ETRY S. By ASUTOSH MUKHO- SCOTSAMMAN.—‘* Professor Ogy does nag profess to have 
PADAYAY, M. A Fellow of the University of Calcutta. | proved, or worked out in its detail, his new ‘Theory of 
Crown 8vo, 45. 6d. e Development and Heredity.’ But he has stated it with 
m admirable perspicuity, and the solution which he offers of the 

ELEMENTARY TRIGONOMETRY. By H. S. HALL, | problem, ‘How are changes brought about in the stru®@ure of 

M.A., formerly Scholar of Christ’s College, Cambridge ; organisms, and how are these changes transmitted to succeed- 
Master of the Military side, Clifton College; and S. R. | ing generations?’ deserves thoughtful examination as offering a 
KNIGHT, B.A.,°M.B., Ch.B., formerly Scholar of Trinity | key to certain of the deeper secrets of life ané growth, both 
College, Cambridge ; late Assistant Master at Marlborough | bodily and mental.” e 
P Globe Svo, 45, 6d. . 

AN o e ELEMENTARY TREATISE ON THEO-| A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 

ETICAL MECHANICS. By ALEXANDER ZIWET, MISTRY OF THE ANIMAL BODY, Including an 
hee Professor of Mathematics in the University Account of the Chemical Changes occurging in Disease. 

of Michigan. Part I., Kinematics. 8vo, 8s. 6¢. net. By ARTHUR GAMGEE, M.D., $., Emeritus © 
Part II., Introduction to Dynamics, Statics. 8vo, Professor of Physiology in the Owens Colle&e, Victoria 
8s. 6d, net. University, Manchester; lately Fullerian Professor of 
® Physiology in the Royal Institution of Great Britfin, &c. 

THE MECHANICS OF HOISTING MACHINERY. With two Chromo-Lithographic Charts by SprLLow and 
Including Accumulators, Excavators, and Pile Drivers. WILKINSON. Vol. II., The Physiological Chemigtry of 
Text-Book for Technical Schools, and a Guide for Practicgl Digestion. 8vo, 185. š 
Engineers. By Dr. JULIUS WEISBACH and Prof. GUSTAV , 
HERMANN. Authorised Translation from the Second 

® German Edition. By KARL P. Danustrom, M.E., | EVOLUTION AND MAN’S PLACE PN NATURE. 
Instructor of Mechanical Engineefing at the Lehigh By HENRY CALDERWOOD, LL.D., Professor of Moral 
University. With 177 Illustrations. Medium 8vo, 12s. 6d. Philosophy, University of Edinburgh. Crown 8vo. 7s. 6d. 
net. 
° WESTMINSTER REVIEW.— The merits of the volume ° 

ELEMENTARY LESSONS IN STEAM MACHI- | are to be found in its statement of some of the unsolved 
NERY AND THE MARINE STEAM ENGINE. ® biological problems,” 

With a short Description of the Construction of a Battle- f 
ship. Compiled for the Use of Junior Students of Marine CAMBRIDGE REVIEW.ę-““ Mental Science „may bee  , 
Engineering. By Staff-Engineer J. LANGMAID, R.N., | grateful to Prof. Calderwood for his clear exposition.” ° G 
and Engineer H. GAISFORD, R.N. New Edition. ° ? 
Revised and Enlarged, Svo, 6s."net. 

e DICTIONARY OF POLITICAL ECONOMY. Edited 

A TEXT BOOK ON ELECTRO- -MAGNETISH AN D H. INGLIS PALGRAVE, F.R.S. Vol. I A-E. ° 
THE CONSTRUCTION OF DYNAMOS. Vol. L Mediam 8vo, 21s. net. e 

By DuGALp C. JACKSON, B.S., C.E., Professor of Elec- bf 
trical Engineering, University ‘of Wisconsin. 8v0, gs. net. DAILY NEWS." Promises to be a work of authority and 

UALITATIVE ANALYSIS TABLES AND THE ie eee iakds 

Qa CTIQNS OF CERTAIN ORGANIC SUB- | 9 DAILY CHRONICLE. =A most useful works wherein R 
A By E. A. LETTS, D.Sc., Ph.D., | conciseness is blended with accurate information ina quite un- ey bad 
F.R.S.E., F.C.S., &c., Professor of Cherfiistry in | usual degree.” ng 
Queen’s College, Belfast. gto, 7s- neh r GUARDIAN,-®* A most Weful book of reference, wherein 

ROM ANCE OF THE INSECT WORLD. By i N. w Ee bene on nearly all points which a student > 
BADENQCH. With illustrations by Marcaret J. D. | Of tne Subject wit require. * 6 7 
BapDENCtH and others. Crown 8vo, 6s. SPEAKER,—* The book promises to .be, in its co plete i 

TIMES.—" A pleasantly writtengintroduction to the study | form, a permanent and authoritative atidftion to the front ranks 
ofi insect life, promsdy and very attractively illustrated.’ of works of reference.” a , @ 
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BRA’S 


REGISTERING THERMOMETERS, 


For Registering the Highest & Lowest Temperatutes. 
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NEGRETTI & ZÀ 





Price 25s., 42s., and 63s. 
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posted {ree to all parts 
Telegrams, i Negretti, London ” 


the World. 
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The gitada wikdow bracket thermometer enables the 
-observer to read the highest, lowest, and present tempera- 
NEGRETTI & ZAMBRA 

OPTICIANS AND. SCIENTIFIC INSTRUM 
MAKERS TO THE QUEEN, 
38 HOLBORN VIADUCT, E.G. 
Branches: 45 CORNHILL; 122 REGENT STREET. 
PHOTOGRAPHERS AT THE CRYSTAL PALACE. 


ture from inside the house. 
. Lllustrated Price Lists 


i Telephone, No. 6583. 
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LANTERN STEREOSCOPE. 


For projecting on Sereen Pictures that appear in Stereoscopic Relief, 
SOLE LONDON AGENTS: 


HARV E 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 





INFLUENCE MACHINES. 
we £1150 


School Form with 12 in, Plates ees ane 


73 33 16 in. 3J °” orn aon +.. pee 
Harvey and Peak’s Form, best make, 15 in, Plates 


Ditto, strougly bulit ‘for Laboratory purposes 
SPECIALLY RECOMMENDED. 


°ANDERTQN’S PATENT.) 


AND PEAK, 





21006 

4100 

23 17 in, 93 5 19 0O 

20 in. 33 ane 6. 10 O 

with 24 in. Plates œ 8100 





PERKEN, SON AND RAYMENT, MANUFAOTURERS. 


. OPTIMUS ” MAGIC BANTERNS. 


Each Lantern is efficient for Exhibi- 
tions. ‘The Lens -giges ‘crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of 4in. diameter. Each 

r has 3-wick Refulgent Lamp, and is com- ` 
plete in Box. 





Russian Perforated. 


Student’s Lantern (to take Demonstrating Tank) with Brass £ s. d. 
Sliding Tube se se sie dig w =- -= 220 
Russian Iron Body, Brass Sliding Tubes * sse se © s owe Z 10° O 

° ahogany outside Body, Panelled Dodd, Brass Stages & Sliding 
- eTubes s ie oes eis = œ 420 


Lfntern PHOTOGRAPHS, Plain 1/-, Coloured 1/6 each, 


- PẸRKEN, SON & RAYMENT, "smes 


CATALOGUE IS SENT POSI FREE. 


‘í OPTIMUS”? 
PHOTOGRAPHIC 
OUTFITS, 


Rayment ’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Rides, ‘* Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. 


Giving Pictures of the following sizes in inches. 
44 X 33] 64 X 42[84 x 64] x0 x Bl x2 X rol x15 X r2 


£10 £12 £48 £20 £25 £30 
+ 
+ 
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LONDON 























l A MAGNIFICENT 

e BINOCULAR MICROSCOPÈ 
e | | By ROSS 
. °’ ‘ For Sales-A Bargain. 


é 


» 


Consisting of d-arg®t Stand, Graduated Substage, Achromatic Condensers ; 
Wenhasff’s Binocular arrangement,®xpensive Micro-Spectroscope, Polarising 


ApparatusgHighest Class Objectives from 3 inches to }, all by Ross; also . 


a yy Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly 4200; 
wall be sold a bargain, Marticulars of W, C. Hucuag, Brewster House, 
ortimer Road, Kiftigsjand, London, N. 





Ni STANLEY 


Mathematicalelnstrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematjcal, Drawing, and Surveying Instruments 
of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices, 
_ Lilustrated Price List Post Free. e 

W. F. S. obtained the only Medal in the Great Exhibitiof of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the Internationa Inventions Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibition, 1886, 


iAddresst--GREAT TURNSTILE, HOLBORN LONDON, W.C. ° 
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“ To the solid ‘ground 
Of Nature rusts the mind which ‘builds for aye. WORDSWORTH, 
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NEWTON'S NEW PATENI ELECTRIC LANTERN. 
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NEWTON & CO., Ma I E 
LYRE ds a2 
3 ‘FLEET ST., AAN, = “i mh 23s 
ea ee ae aE 
LONDON. - - gosg 
ee it pay aia a aa ap p man ae a aa me n T ee dat 
& 2 è 3 
New 7 
è 
Lagtern and : go 
Slide ns a | san ere Est Ə 
Catalogue, l . Sir er , 


Now Reavy, 
Post Free; Ga. 


‘Electric 
Lantern 
and Arc Lamp, 
for Scientific 
Demonstration. 
Complete 
es Fig, £25. 9 
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F e : C AE E E, E E A i ani EEEE y L S AR TETEE 
j e Te pep papp aethai i bs te BET ge 








ICROTOMES | M 
NDIGATORS | 1 
CONDENSERS C 
REFLECTORS | R 
-BJECTIVES |O 
S | LIPS, & COVERS | S 
C |OMPRESSPRS] C 
O | BGT CABINETS | © 


‘P/ARABOLAS |P 
E YE- PTEGES - BE 


No. 4 7i STAR MICROSCOPE. | S | PECTROSCOPES| S 
lilustrated Latafogues on Application. 


R. & J. BECK, 68 CORNHILL, LONDON, ET. 
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BROWNING'S BIN OCULARS. 








: + 
THE “ECONOMICAL” FJELD-GLASS. 


[PRICE SIXPENCE. 3, 





This Binocular had achromatic object-glasses 14 inch in diameter, and. 
sliding shades to shelter the object-glasses from sun oF gain, and is fitted in a. 


solid leather sling case, price £1 ss. $ sent free. 
Lllustrated Catalogue of Binoculars post free. 
e 


JOHN BROWNING, 63 STRAND, LONDON, N, W.C. 


NEGRETTI & ZAMBRA’S THERMOMETERS 


The outside widow Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 21/- and upwards. 


- Accurate Thermometers for Sitting-Rooms and 
Béd-Rooms, 18s. per dozen. 


ILLUSTRATED PRIGE LISTS FREE TO ALL PARTS “OE THE WORLD, 


Maa Oe 


NEGRAST! & -ZAMBRA, 


Scientific Instrument Makers to Her Majesty “the. 
Queen and British «and Foreign Goverimens, 


38, HOLBORN, VIADUCT, 


BRANCHES— 
45 Cornhill), and 122 Regent Street, Lorfllon, 
„ Photographic Studios : Crystal Palace. 
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- ROYAL INSTITUTION OF GREAT 
gS : BRITAIN, oe 


>  ALBEMARL® STREET, PICCADILLY, W. 


THURSDAY next (FEBRUARY 8), at Three 8clock, W, MARTIN 
A ate Esq., M,A., F.S.A, F. R.G.S. First of ‘Three Lectures on 
“The Past and Fyturé of Mountain -Exploration.” ~ Half-a-Guinea the 
wae. ated ° , 
SATURDAY (FEBRUARY ro), at Three o'clock. The Right Hon. 
LORD RAYLEIGH, M.A., D.C.L., LL.D., F.R.S., Professor of Natural 
Philosophy, R.I. first of Six Lectures on ‘* Light, with Special 
Reference to the Optical Discoveries of New®on.” One Guinea the Course. 


* a j - . ® 
Subscription to allgt{Me Courses in the Season, Two Guinfas. 


P 


OWENS COLLEGE, MANCHESTER. 


The PROFESSORSHIP of ZOOLOGY has become vacant through the 
death of Prof. Marshall. 


Candidats for the Chair are invited to forward applications, with refer- 
ences only, addressed to the Council of the College, under cover to the 
REGISTRAR, not later than APRIL 3. The duties of the office are to be 
entered upon on OCTOBER x next. 


A detailed statement of the duties and emoluments of the {Professorship 
may he obtained on application to the REGISTRAR, 


HENRY WM. HOLDER, M.A., Registrar. 


Se 
DERBYSHIRE COUNTY COUNCIL. 


GOUNTY ANALYST. 


The WEIGHTS AND MEASURES COMMITTEE OF THE 
Derbyshire County Council is prepared to receive applications from 
duly qualified persons for the appointment of COUNTY ANALYST for 
the Administrative County of Derby (exclusive of the Boroughs of Chester- 
field and Glossop), under the Food and Drugs Act, 1875, and for the whole 
of the Administrative County, under the Fertilisers and Feeding Stuffs Act, 
1893, &c. Salary £350 per annum, together with necessary railway fares, 
cab hire, and postage. ‘The person appointed will have to devote his whole 
time to the service of the Council, but will not be eligible for a pension, and 
the a®pcintment is to be determinable by six months’ notice on either side. 
Office and laboratary will be provided by the Council. Applicants must be 
between the ages of 25 and 50 years, and must be prepared to commence 
duties as soon as required by the Committee. 

The app: intment will ke subject to the approval of the Local Government 
Board, and also of the Board of Agriculture. Statement of duties and forms 
of application may now be obtained from, and all applications, with COPIES 

° of testimonials (not xceeding three in number) must be sent tọ me, the 
undersigned, before February 14, 1894. Personal canvassing will disqualify. 
l N. J. HUGHES-HALLETT, 
Deputy-Clerk to the County Council 
+ for Derbyshire. 
4o St. Maty’s-gate, Derby, e 
January 25, 1894. 
E. R TOATE BN EE E A E EE E EEA 
° THE *ELECTRICAL 


AND 


GENERAL’ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
_ EARL’S COURT, S.W. 


PrinctpaL—G. W. vz .TUNZELMANN, B.Sc., M.LE.E. 
° Senior-Instrucror—C. CARTO, M.L E.E., M.1.M.B. 


= Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with M&chine Tools, Pattern Shop, &c. f 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Ohe- 
e mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Studentgentering Cooper’s Hill and the Central Institution. 
ps : 


Fearne HM Ff cee be Bee et ee ee Og ey Se ee ee om ee a 
CHE MISTRY.—Coaching in Chemistry for 


all Medical and other Examinations. Practical Work. Tuition by 
° Correspondence. Address, ‘R. C. T.,” 6 Gower Street, W.C. 


«TELESCOPE, A GOOD'SECOND-HAND, 


e WANTED. 7-incho.g. (or thereby). Eguatorially mounted preferred.— 
Full part culars to BAIRD, 15 Lgthi eet, Edinburgh. 


ALBERT EDWARD JAMRACH 


° e (Late CHARLES JAMRACH), 
| NATURALIST, 
* 180 ST.. GEORGE STREET’ EAST. 


Implegents of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
æ Netsukis, China, Lacquer, Gongs: Shells, and other Curios. 
e ' 
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"> -Sale by Auction. 


MONDAY, FEBRUARY 5. 
e GREAT QUARTERLY SPORTING SALE. 


MR. J. C. STEVENS will sell by Auction at 


his Great Rooms” 38 King Street. Covent Garden, on MONDAY, 


FEBRUARY s, at half-past r2 o'clock precisely, Gao VOLUMES of 
OLD SPORTING BOOKSg including fine Sets of the Racing 
Calendars from 1729--a choice Collect$on of rarities on Cocking, Boxing, 
Racing, &c.—old hand-coloured Sporting Prints; also expensive Guns 
by leading makers—.Gitin Cases—an Original Painting by Wootton of - 
the Bloody Shouldered Arabian, from the Collection of the Rev. Henry 
Burney-——-Fishing Tackle—Cricket Bats—Tennis Bats—Nets and Balls 
—Lacrosse, Hockey, and Golf Accessories, &c. 

a- Further enfties can be received till 25th inst. 


W. WILSON, formerly Foreman at Messrs: 


ELLIOTT BROS., Optical and Scientific Instgument Maker. Optica 
Benches, Mellom Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.— 5$ rogsland Road, Chalk Farm, London, N.W 


TO SCIENCE LECTURERS.. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carre®@rer, Esq., Prof. Fornes, é&c. Minia- 
ture Triple Lantern constructed for B, J. MALDEN, Esq., this season, Newe 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstratign. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GratTan Guinness, Madame 
ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. G@randly Illus- 
trated Catalogue, over 180 choice Engravings, 6¢.; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- . 
lets Free.--W. C. HUGHES, Sprciauistr, Brewster House, 82 Mortimer- 





A MAGNIFICENT 
BINOCULAR MICROSCOPE. 


By ROSS 
For Sale—A Bargain. 


* 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 

Wenham's Binocular arrangement, expensive Mic&®-Spectroscope, Polarising 

Apparatus, Highest Class Objectives from 3 inches to 3, all by Ross; also 

ay; Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200; - 
will be sold a bargain. Particulars of W. C. Huaues, Brewster House, 

Mortjmer Road, Kingsland, London, N. 


CONCHOLOGY. `. 


New and interesting Species of Recent Shells from Borneo, Philippine 
Islands, China, &c., &c. 


COLLECTIONS AND SPECIMENS BOUGHT? 
COLLECTIONS FOR MUSEUMS VROM 45 TO £300. 
EXCHANGES MADE FOR SPECIES NOT IN STOCK. 


GLASS-TOPPED BOXES, CARD TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises 
and supplied promptly at moderatg prices. 


Rectangular, from rsg3d. per dozen. 
Circular, from xs. per dozen, 
Card Trays, 4s. gross; Glaes Tubes, 4s. gross. zi 


Price List on Application. i 


HUGH FULTON (Conchologist), 
216 KING’S ROAD, LONDON, S.W. 


LIVING SPECIMENS FOR 
THE *MICROSCOPE. | 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, ‘ 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eicherpii and other . 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specimen’ 
Tube, with Drawing, 1$., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. ® 


Address s 
THOMAS BOLTON, . S 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
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MESSRS. , LONGMANS. &' CO’S“LIST. 








A DICTIONARY OF APPLIED , CHE- 
e MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., F.R.S., Treas. 
C.S., Professor of Chemistry in the Normal School of Stience and 
Royal School of Mines, South Kegsington. Assisted by eminent Con- 
tributors. (3 Vols.) Vols. I. and II., £2 2s. each. Vol. IIL., 43 3s. 


me mee A DODANO 

WATTS’ DICTIONARY OF CHEMISTRY. 
Revised and entirely Re-written hy H. FORSTER MORLEY, M.A., 
D.S.C., Fellow of and lately Assistant~Professorof Chemistry in, Uni- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow. and Prelector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. To be pub- 
lished in 4 Vols. 8vo. Vols. I. and IL, £2 2s. each. Vol. HI., 42 10s. 


(Vol. IV. in preparation, 


[ 

THE PRINCIPLES OF CHEMISTRY. By 
D. MENDEELEFEP, Professor of Chemistry in the University of St. 
Petersburg. Translated by GEORGE Kamensky, A.R.S.M., of the 
Imperial Mint, »t® Petersburg, and edited by A. J GREENAWAY, 
F.1.C., Sub-Editor of the Journal of the Chemical Soci@y. With 97 
Illustrations. 2 Vols. 8vo, 36s. e 


@ 
OUTLINES OF THEORETICAL CHEMIS- 


TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tübingen. Translated by Professors P. Purtirps Benson, 
D.Sc., and W® CARLETON WILLIAMS, B.Sc. 8vo, gs. 


CHEMICAL LECTURE EXPERIMENTS, 
By G. S$. NEWTES, Royal College of Science, South Kensington, 
With 224 Diagrams. Crown 8vo, ros. 6d. 


EXRERIMENTAL CHEMISTRY FOR 
JUMIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
E.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Feap. 8vo. 

Part I. Introductory. Js. 6d. [ Part IIJ, Metals and Allied Bodies. 3s. 6d. 

Part II. Non-Metals. 2s. 6d. | Part IV. Carbon Compounds. 4s. 


- 

AN ,INTRODUCTION TO HUMAN 
PHYSIOL: GY. By AUGUSTUS DP. WALLER, M.D., Lecturer 
on Physiology at St. Mary’s Hospital Medica! School, London; late 
External Examiner at the Victorian University. With 305 Illustrations. 
Evo, 185, . 


GANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. Translated and Edited from 
Ganot’s ‘‘ Eléments de Physique,’’ by E. ATKINSON, Ph.D., F.C.S. 
With 9 Coloured Plates and,1028 Woodcuts, Crown 8vo, 15s. 


; : 
GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Coffrse of 
Physics divested of Mathematical Formule, expressed in the language 
. of daily life. Translated and Edited from Ganot’s ‘‘Cours Elémen- 
taire de Physique,” by E. ATKINSON, Ph.D., F.C.S. With 37 
Pages of New Matter, 7 Plates, 569 Woodcuts, and an Appendix of 
Questions. Crown 8vo, 7s. 6d. 


ROCKS CLASSIFIED AND DESCRIBED: 


oe on rep te Pr bodice toed Ber backer : pri grams in the Text. Crown 8vo, 
english, German, and French Sysonyms.. Translated by Pritir Henry . 6d. 
LAWRENCE, F.G.S., F.R.G.S. Crown 8vo, 145. es $ NOTES OF A COURSE. 
LECTURES ON LIGHT| OF SEVEN LECTURES ON 
DELIVERED IN THE ee aaa EREN IENA 
‘} UNITED STATES in 1872 and ; 5, delivered at 
A MANUAD OF PRACIICAD ASSAYING. | rors. with Ponta, Lihograpnic | the Royal “Instuion of Grea 
Recerg Discoveries Incorporated, by W. Crookes, F.R.S. With zor Flate, and 59 Diagrams. Crown PUUA TOU SRONA veal TE PA: 
Illustrations. Svo, grs- 6d. hiiia LESSONS IN ELECTRI- 
; i f . ni FARADAY Pin A R CEY AT THE ROYAL ne 
COVERER. Crown &vo, 35. 6d, ITUTION, 1875-1876. ith 
ELECTRICAL ENGINEERING FOR ELEC- E YS ON THI FLOAT 58 Woodeuts and Diagrams. Crown 
TRIC LIGHT ARTISANS AND STUDENTS. (Embr@ing those SSA ol -P Bo, as. 6d. 
branches.prescribed in the Syllabus issued by the City and Guilds Tech- ING MATTER OF THE AIR HEAT. A MODE oF 
nical Institute) By W. SLINGO. Principal of the Telegraphists’ IN RELATION TO PUTRE- | i) ih ; aH 
School of Scje@ice, and A. BROOKER, Instructor on Electrical Engi- .| FACLIION AND INFECTION. |” MOTION. Withez25 Wooddhts. 
neering at the Telegraphists’ School of Science. With 307 Illustrations. With 24 Woodcuts, Crown 8vo, | and Diagrams. Crown vo,, 
Crown 8vo, tos. 62. å 7s. 6d. a r 9 
9 Pa et, . 9 
è e 5 , i 7 ‘ š 
š ; 
London : LONGMANS, GREEN, & CO. a . 
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Chief of the Royal Navy. With 26r Illustrations. 8vo, zrs. 


MARINE, BOILER MANAGEME 
ILE ENT AND 
CONSTR HRT Being a Treatise on Boiler Tr@bles and Repairs. 
Cofrosions, Fuels, and Heat, with the properties of Iron and Steel, on 
_ Boiler Mechanics, Workshop Practice, and Boiler Design. C, E. 
è STROMEYER, Graduate of the Royal Technical College at Aix-la- 
Chapelle, Member of the Institute of Naval Architects, &c. 8vo, 18s. net. 


NAVIGATION AND NAUTICAL ASTRO- 
NOMY. Compffled by Staff-Commander W. R. MARTIN? R.N., 
naa ad in Surveying, Navigation, and Compass Adjustment. Royl 

¥o, 18s, 


CELESTIAL OBJECTS FOR COMMON 
TELESCOPES. Byethe Rev. T. W. WEBB, ABA., F.R.A.S., Vicar 
of Hardwick, Heretordshire. Fifth Edition, Revised and greatly 
Enlgrged by the Rev. T. E. ESPIN, M.A., F.K.A.S. (Two Volumes.) 
Vol. I. now ready. With Portrait and a Reminiscence of the Author, 
2 Plates, and numerous Illustrations, Crown 8vo, 6s. ; 


BUILDERS’ WORK ANÐ THE “BUILDING 
TRADES. By Colonel H. C. SEDDON, R.E, Superintending 
Engineer, H.M.’s Dockyard, Portsmouth; Examiner in Building Con- 
structivn, Science and Art }epartment, South Kensington; Assistant 
Examiner, H.M.’s Civil Service Commissioner. With numerow Illus- 
trations, Medium 8vo, 16s. 


RIVINGTON’S COURSE OF BUILDING e 
CONSTRUCTION, : 
NOTES ON BUILDING CONSTRUCTION.. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council on education, gouth 


Kensington, Medium 8vo. 
Parr J. FIRST STAGE, OR ELEMENTARY COMRSE. With. 
552 Woodcuts. Ios. 6d. ° 
Parr II. COMMENCEMENT OF SECOND STAGE, OQR AD. 
VANCED COURSE. With 4g9 Woodcuts. ros. %d, 
Parr III. MATERIALS. Advanced Course, and Course for Honours. 
? With 188 Woodcuts. 215. . @ 
Part IV. CALCULATIONS FOR RBUILIBING STRUCTURES.. 


With 597 Woodcuts. x58. 


WORKS BY. JOHN TYNDALL, D.C.L., LL.D. F.R.S. 


FRAGMENTS OF/RESEARCHES ON DIA-- 
SCIENCE: a Series of Detached -| MAGNETISM AND MAGNE. 
Essays, Addresses, and Reviews. CRYSTALLIC ACTION: in-- 
















2 Vols. Crown 8vo, 16s. cluding the question of Diamag- 
NEW FRAGMENTS. Crown netic Kolarity. Crown 8yo, ras. 
Svo, ros. 6d. OTES OF A COURSE, 


OF NINE. LECTURES ON. 
LIGHT, delivered at the Royal: 
Institution of Great Britain, 1869. 

Crown 8vo, 15. 6d. ' 


LECTURES ON SOUND. 


With Frontispiece of Fog-Syren, 
and%o3 other Woodcuts and Dia- 
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THE MARINE STEAM ENGINE. °° 
_ Treatise for the Use of Engineering Students and Miers of the Roya 
Navy. By RICHARD SENNETT. R.N., formerly Enginetr-in- è 
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MODERN SCIENCE. £ a keats 
ê D Second Ed@ion, much Enlarged, with g4 Engravings, 8s. 6d. 
e  ‘Errep sy a JOHN LUBBOCK, Bart. . | QUANTITATIVE CHEMICAE ANALYSIS. 
S a a a 5 Adapted for the Laboratories of Colleges and Schools, 
i . “ = By FRANK CLOWES, D.Sc. Lond., 
i; E he New y olusne n the , bove. Seriss, = aad J. BERNARD COLEMAN, 
O 3 o London: J. & A. CHURCHILL, and all Booksellerse è 
A entitled “THE FAUNA OF THE ° EE 
š i ° NOW READY, with fo Woodcuts, Price 6s. 62. 
DEEP SEA,” by SYDNEY, he HICKSON, aig Enrrion, Revised and much Enlarged, of l 
e ° BLOXAM’S LABORATORY TEACHING: 
; Or, PROGRBSSIVE EXERCISES IN PRACTICAL 
Fellow of Downing College, Cambridge, r E EXERCISE: 
Pa - . _ | Edited by A. G. BLOXAM, Head of the Chemistry Department, The 
zs now ready at all Booksellers, price | Goldsmiths’ Institute, London, 
° . London: J. & A. CHURCHILL, and all Booksellers. 
o 
2s. 6d. Ea a a ope ee fae 
E eee NOW, READY, EIGHTH EDITION, 
® Revised and Enlarged, 8s. 6d. , 
s 
° LONDON: ° VALENTIN’6S 
KEGAN PAUL, TRENCH. TRUBNER & CO.@ LTD. Q U ALITAT IV E ANALYSIS. 
a gee ae ea ee a ee Ye wee Edited by ® 
e Just Published, Price 21s. , Dr W. R. HODGKINSON, F.R.S.Ee 
ok H E Y AWN 0 F A g T R 0 N 0 M Y. London: J. & A. CHURCHILL, and all Booksellers. . 
A Study of me ramps worin. and Mythology FOR SALE. 
of the Ancient Egyptians. 
By J. NORMAN LOCKYER, C.B, F.R.S., &c. PHI! 0 SOPH ICAL TRANSACTIONS QF 
ILLUSTRATED. 
THE ROVAL.SOCIETY. 

“The autlor endeavours to show that the Egyptian 1764, 1766, 1768 to 1891 and 1892 (B) [being Vole. 54, 
temples were built so as to secure observations of the | 56, 58 to 183] 124 Volumes and Indices to Vols. 1 %o 70, 
sun and stars at certain times of the year. He next | and 7I to x10. 2 Vols. 
attempts to determine the stars so used, to find the | Also the 
astronomical ideas underlying the observations, and to TRANSAG T IONS 1 665—1 80 0, 
trace somè of the myths which arise out ofthem. A Abridged by HUTTON, SHAW, 
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LOMDON® 
© THURSDAY, Fesruary1. © 
Rovau Society, at 4.30.~—Insect Sight and the -Defining Power of Com- 
posite Eyes: A. Mallock.—The Action of Heat upon Ethylene: Vivian 
Lewes.--An Instrument for Grinding Section-Plates afd “Prisms of 
Crystals of Artificial Preparations: A. E. Tutton.~An Instrument of 
Precision for producing Monochromatic Light æf any desired Wave- 
length: A. E. ‘lutton.—On Hollow Pyramidal Ice-Crystals: Dr. Karl 
Gro&smann and Joseph Lomas. ° 
LINNEAN Sociery, at 8.--QOn the Morphology of the Pedipalpi: Malcolm 
Laurie. On the Freshwater Al@e of the West Indies: W, West. 
CHEMICAL Socrety, at 8.—Note on the Liberation of Chlorine by the 
Interaction of Potassium Chlorate and Manganese Dioxide: Prof. Mc- 
Leod, F.R.S.—An Examination of some Recent Freezing-Point Deter- 
minations: §, U. Pickering, F.R 5.—The Salts of ‘Dehvdracetic Acid: 


‘Dr. Collie and H. R. Le Sueur.--A New Meghod of Preparing Carbon, 


detrabromide :*Dr. Collie. 

{NSTITUTION OF MECHANICAL ENGINEERS, at 7.30.~Annual General 
Meeting --Research Committee on Marine-Engine Trials: Abstract of 
Results of Experiments on Six Steamers, and Conclusions drawn there- 
from tn regard to thegifficiency of Marine Boilers and Engines: Prof, T. 


Hudson Beare. 
FRIDAY, FEBRUARY 2. 

GEOLOGISTS’ ASSOCIATION, at 7.30.—Annual General Meeting.—Geology 
in the Field and in the Study: The President. » 

(INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—Description of the 
Grafton High-Speed Steam-Engine: Edward W Anderson. 

SANITARY Insti1®1re, at 8 —Ventilation, Warming, and Lighting; Sir 
Douglas Galton, K C. B., F.R.S. e 

INSTITUTION OF CrvtL ENGINEERS. gat 7.30.~Survey of the Valley of the 
Vardar and the Plain of Karaferia in Macedonia: H. C. B, Campbell. 

e SATURDAY, FEBRUARY 3. 

SANITARW INSTITUTE, at 3.— Visit to Friern Barnet Sewage Works. 

Essex Freko Cius (at Grosvenor House, Walthamstow), at 6.30.—Photo- 
graphy as an Aid in Physicaland Natural Science: Prof. R. Meldola, 

R.S. o SUNDAY, FEBRUARY 4. 

SUNDAY LECTURE SOCIETY, at 4.~The Lick Observatory: Mrs. Proctor- 
Smyth. MONDAY, FEBRUARY 5. ; 

SOCIETY or ARTS, at 8.--The Detection and Measurement of Inflammable 
Gas and Vapour in the Air: Dr. Frank Clowes. 

VICTORIA Insti TUTE, at 8.—Lecture: Rev. H., N. Hutchinson. 

SOCIETY OF CHEMICAL INDUSTRY, at 8.—Note on an Interesting Ex- 
ponios caused by Sodium Peroxide: Dr. A, Dupré.—Theory of Dyeing: 

art I, Ingrain Colours: P. W. Dreaper. 
TUESDAY FEBRUARY 6. 

ZodLocicar SOCIETY, at 8.30.—On Synostosis and Curvature of the Spine 
if Fishes. Prof. H »ves.—On some Points in the Development of the 
Tadpole of Xenopus: F. E. Beddard, F.R.S.—On some Remains of 
/Epyornis inthe Brirish Museum: Chas. W. Andrews. 

INSTITUTION OF CIVIL ENGINEERS, at 8.—The ‘Transport of Petroleum in 
Bulk: Boverton Redwood. 

MINERALOGICAL Society, at 8.—(r) An Instrument for Grinding Section- 
Plates and Prisms uf Crystals of Artificia?”Prenarations accurately in the 
desired directions; (2) gn Instrument of Precision for producing Monu- 
chromatic Light of any desired Wave-Length in a way use'ul for the 
Investigation of the Optical Properties of Crystals: A. E. Tutton. 

SANITAKY INSTITUTE, at 8.—Principles of Calculating Areas, Cubic Space, 
&c. ; Interpretation of Plans and Sections to Scale: H. Law. 

Rovat INSTITUTION, at 3.—Locomotion and Fixation in Plants ®and 
Animals: Prof. Charles Stewart. 

WEDNESDAY, FEBRUARY 7. 


© GEOLOGICAL SOCIETY, at 8.—Onsome Cases of the Conversion of Compact 


Greenstones into Schists: Prof. ‘I’. G. Bonney, F.R.S.-~The Waldensian 
Gneisses and their Place in the Cottian Sequence: Dr. J. W. Gregory, 
SOCIETY OF ARTS, at 8.~-Automatic Balanceof Reciprocating Machinery, 

and Prevention of Vibration: W, Worby Beaumont. 

ENTOMOLOGICAL@Socrety, at 8~-On the Phylogeny of the Piermæ, as 
iflustrated by their Wing-markings and Geographical Distribgtion: Dr. 
F., A. Dixey.—The Life-History of Eriocephala calthella, and Observap 
tions on Limicodes: Dr. T. A. Chapman. ~Description of a Variety of 
Ornithoptera (Priamoptera) urvilliana: R. H. F. Rippon. Communicated 
by the Rev, Dr. F. A. Walker.—Description of the Female of Hypo- 
chrysops scintillans, Butl.: Hamilton H. Druce. 

PAURSDA Y. FEBRUARY 8. 

RovAL Socigry, at 4.30.~—The following Papers will srodadly be read :-— 
Further Observations on the O'ganisdion of the Fossil Plants of the 
Coal-Measures ; Part L, Calanfttes, Calam 'strachys, and Sphenophyl- 
lum: Prof. W. C. Williamson, F R.S., and Dr. D. H. Scotta- Researches 
ow the Gernination of the Pollen Grain and the Nutrition of the Pollen 
Tube: Prof, J. R. Green.—Preliminary Note on Bilateral Dezeneration 
in the =pinal Cord uf Monkeys (Macacus sinicus) following Unilateral 
Lesion of the Cortex Cerebri: Dr. E. L. Mellus. 

MATHEMATICAL Socrety, at 8.— b xhibition and Description of Lord 
Kelvin’s Models of his “‘ letrakaidekahedron’’: J. J. Walker. F R.S. 
Sociery or Arts tat the Imperial Institute, $.W.), at 4.30.—Telegraphic 
Comgiunicatign between England and India; its Present Condition and 

Future Development: E O. Walker. 

QNSTITUTION OF GLECTRICAL ENGINEERS. at 8.—Some Dotes on the 
Electric Lighting of the City of London: Major-General C. E. Webber. 

Roya (nstituTion, at 3.—The Past and Futyre of Mountain Explora- 
tion: W. Martin Conway. ° 

. FRIDAY, FEBRUARY 9. 

PHYSICAL SOCIETY, at 5.—Annual General Meeting.—On the Viscosity of 
Liquids: Oe. Jones. i 

Rova AsTRONOMICAL SOCIETY, at 3.—Annual General Meeting. 


SANITARY INSTITUTE, at 8.—Water Supply, Drinking Water, Pollution of 


Water, 
ROYAL INSTITUTION, at g.—Fortuitous Variation in Animals: Prof. W. 
e F. R. Weldon, F.R.S. 
JA URDA Y, Wesurary ro. 
ROYAL ÎNSTITUTION, at 3. — Light, with Special Reference to the Optical 
Discoveries gf Newton: The Right Hon. Lord Rayleigh, F, R.S. 
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A THEORY OF DEVELOPMENT AND HER DITY. 
By HENRY B, ORR, Professor at the Tulane University of 
Louisiana. Crown 8vo, 6s. net. 


GLASGOW HERALD.—‘ His book will bear careful 
perusal because of its suggestive nature.’ 


SCO TSMAN.—** Professor Grr does not profess to have 
proved, or worked out in its detail, 
Development and Heredity.” But he has stated it with 
admin ble perspicuity, and the solution which he offers of the 
problem, ‘ How are changes brought about in the structure of 
organisms, and how are these changes transmitted to succeed- 
ing generations?’ deserves thoughtful examination as offgrifg a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


RHE PHYSICAL REVIEW. A. Journal of Experimental 
and Theoretical Physics. €onducted by EDWARD L. 
NICHOLS and ERNEST MERRITT. Frontispiece: 
Portrait of Prof. Tyn A Study of the Polarisation 
upon a Thin Metal Partion *in a Voltameter.’ I. By 
Jonn DANIEL, Some Measuremênts of the Temperature 
Variation in the Electricale Resistance of- a, Sample eof 
Copper. By A. E. KENNELLYeand R. A. Fessknpen. 


With two Chromo-Lithographic Charts by SPILLow and The Freezing-Points of Dilute a, Soe Il. By &. H. 
WILKINSON. © Vol. IL, The Pfiysiological Chemistry of Loomis. Minor Contributions ote, John Tyndall, — 
e Digestion, 8vo, 18s. . New Books. Wol. 1, No. 4, Price 2s, 6d. net. à 
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| Phantom Shrimp (Caprella linearis) ie œO I 6 
Young Lobster, rs. 6g. _Sandhopper ace wo rI 6 
Fresh-water Shrimp (G&nmarnus pulex} s PO s 2E SD 
Rock-fish Louse (Caligus cextrodonti) s. 0 Iĝ 


MICROSCOPIC OBJECTS. |. 


. NEW AND INTERESTING 


Marige Fleas (Asterope mariah showing crystals 
of carb: nate of lime; very pretty and in- 
teresting ... eT one ove gs 

New Slides of Rotifers :—-Triarthra, 28.3 Lisznias 
38.; Anurea, 28.; Notops, 3s. 6¢.; Asplanchna o 2 

Sections of Stems of Exogen, Endogen, and Acro- ° 
gen, double-staimed, mounted separately on 
one slide __... me ose hues. tees we O 2 

Anatomy of Leaf—o species on one slide. s. aa + 

Antheridia@ind Archegonia of Sphagnus obtusi- 
folinnt, mounted separately on one slide «x o o 

Prothallium of Moss a. se tux ee =Q I 

i et Se “oO d 
6 


o 2 


o 


a 


W 
A 


N 


Volvox globate aas x aun ” ten oe een 
Group of about 150 Diatoms from Glingore; Jut- 
land; very fine... s sve oo aa O G6 

fype-slide of 400 different species of Diatoms, 
each specie m4unted separately with the 
name photographed beneath it, in case. m5 00 
Set of r Test Objects, suitable for all powers 
J in Case ssa >se ssr >s oop vee Í 
-Very beautiful Artistic Groups, composed of Dia- 
toms; Wheels of Chirodota, Anchors and 
| “sPlates of Synapta, unsurpassed for exhibition 


H 


(ai 
o 


Purposes . each 8s. 6d., 16s, and 1 Ir © 
Any of the above Objects sent by return on receipt of 
remittance for price. 


CLASSIFIED List, representing a Stock of 40,000 First- 
class Objects, sent post free on application. 


MICROSCOPES AND APPARATUS. 
WATSQN & SONS’ TRIPOD EDINBURGH STU- 


DENT’S MICROSCOPE issuitable for investigations . 


with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 
eae size or Student’s Instrument. Price from. 
4 55. = 
WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
@fost precision in all the working parts, and is 
Unsurpassed for Photo-Micrography and all Research 
- of the most delicate nature : i Aa 
NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, to, 
and 20 diameters. These give large and flat field, excel- 
lent working distance, and exquisite definition. Price 
14s d. each@ ; bd 
LABORATORY DISSECTING MICROSCOPE, ar- 
ranged to carry the above magnifiers, and ‘of most 
convenient design, price £2 2s. f 


Full Illustrated Catalogue of Microscopes and Appar 
, vratussgnt Pest free on application to 


W: WATSON -&. SONS, 


Opticians to H.M. Government, 

313. HIGH HOLBORN, LONDON, W.C, 
and 78 Swanston Str@t, Melbourne, Australia. 
Awarded 37 Gold and other Medals gt International Ex- 
hibitions, including 5 Highest Awards"at the World’s Fair 

ə Chicago, 1893, for Excellence of Manufacture. 
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A WEEKLY ILLUSTRATED JOURNAL ve SCIENCE, ° 


» “ To the solid ground. 
Of Nature tgusts the mind which builds for aye?” — WORDSWORTH, 
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THURSDAY, FEBRUARY. 8, 1894. 


[PRICE SIXPENCE, . 


@Registered ns a Newspaper at the General Post Office.] [All Rights are Reserved. 


NEW LANTERN SLIDES 


PUBLISHED BY 
NEWTON & CO., 3, Fleet St., London. 


The Great Barrier Reef of Australia : 98 Slides, 
Bacteriology (by Prof. Crookshank) F T E 2 
’Mongst Mines and Miners (Dolcoath) si von 50 gy 
Geology—Extinct Monsters een .. 200 5, 
Coal, Mining... Ae ee ae, He. SE ag 
Thee ower of London as tee Tas ton! 56 ngs 
Ascent of Monte Rosa eae as we awia Sy 
The St. Gothard Railway: ... nes Jei we 39 s 
Khyber Pass to Bombay ve ses vee as TBO" ss 
National Gallery Pictures... ee ‘is ges ABT os 


&e., &e: 
Complete Catalogue of ali the Slides ublished by NewTon & Co. 
and of the most recent 
OPTICAL LANTERNS FOR SCIENTIFIC DEMONSTRATION, 
PROJECTING MICROSCOPES, PROJECTING PO LARISCOPES, 


&e. 
Price 6d. Post Free. 
° peme THE NEW 





The- most Lamimous Lime: Cylinders made. Turned perfecti 
true out of Solid Stone Lime. Packed in half-dozens. Pergtin, oi 


NALDER BROS. & CO. 


. F. H. NALDER. C. W. S. CRAWISEY 
H. NACDER, A. SOAMES. 
SOLE, ADDRESS— | 


l6 RED LION ST., CLERKENWELL, CONDON, E.G. 


MAKERS OF 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, 
GALVANOMETERS & WHEATSTONE BRUGES, 


AND EVERY DESCRIP'MON OF 


- ELECTRICAL TESTING & MEASURING APPARATUS” 
RECORDING DRUMS 


FOR ALL PURPOSES. ¢ 


ILLUSTRATED CATALOGUES FORWARDED FREE. 
ON APPLICATION. 


' TELEGRAPHIC ADDRESS: 
_SECOHM, LONDON, 


~+ 


TELEPHONE 
No. 6770. 





WIMSHURST Tnfuence Machines. NBGRETT & ZAMBRA'S THERMOMETERS, 


sotrooz FORM, as shown in P PREN 

` with Contact Studs—- ® 

12-inch Plates & 2 Leyden Jars, £1/15 

Ditto, 16-inch ditto ditto, £2/10/ 

BEST FORM, 8-inch ditto... £2}-/ - 
Ditto " 19-inch ditto. £8/10/- 
Ditto 16-inch ditto... £4/10/- 


LECTURE TABLE’MACHINES 
with MULTIPLE PLACES, from 
weg wit} £6 10s. to £50. 


Now Ready s—7th Edition of GRIFFIN'S CATALOGUE 
of ELECTRICAL, MAGNETIC, and GALVANIC APPARATUS, 
F: Royal 8vo, r44 Pages, ‘with over 400 {llustrations, 1S. ae Free, 
T E a et 


JOHN J. GRIFFIN & SONS, È 
22 GARRO STRHET, LONDON, W.C. 
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The outside Window Bracket Thermorgete? 
enables the observer to read the Present. 
Temperature from inside the House. 


PRICE 2l/- and upwards, $ 
' 6 
Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 
ILLUSTRATED PRICE: LISTS FREE. T0 ALL PARTS OFgTHE WORLD: 


_NEGRETTI & ZAMBRA, | 


Scientific Tastrument Makers to Her Majesty. the 
Queen and British and Foreign Governments, 


38. HOLBORN “VIADUCT, 
i . BraNcurs— 
l ae Cornhill, and 122eRegent Street, London. 
i e Photographic Studios : Crystal Palace. , 
f e 
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EVENING LECTURES TO WORKING MEN: 


° ROYAL COLLEGE OF SCIENCE; 
° * LONDON. 


e „The Third Course, consisting@of Five Lectures on “Forms of Gas,” 
y Prof. T. E. THORPE, F.R.S., will be deliver8d at the Museum of 
Pr&ctical Geology, i@ Jermyn Street, a, Ws commencing at 8 o’clock on 
MONDAY EVENING, FEBRUARY 19, 1894. A 
Ticke® may be obtained by Working Men only. on application at the 
Museum on MondaysEvening, February 12, from 6 t8 10 o’clock. 
Fee for the Course, 6d. Each applicant@is requested to bring his name, 
address, and occupagion written on a slip of paper, forgwtfch the Ticket 
will be exchanged® è 


Prof. H. G. SEELEY, F.R.S., will give four 
_ Lectures on “The Shaping of the Earth,” at Wortley Hall, Seven 
Sisters Road (adjoining Finsbury, Park Station), on Thursday evenings, 
Febr®ry 22, and March 1, 15, and 22, at 8, as the Winter Course of the 
eLondon Geological Field Class. Tickets for Course, gs. 6d. For further 
particulars apply to Hon. Sec., R, Hexsertr BENTLEY, 31 Adolphus 
Road, Brownswood Park, N 


GEOLOGICAL SOCIETY OF LONDON. 


Seager a vesemenyse Burlington House, on FRIDAY, FEBRUARY 16, 
at 3 o’Clock. 

The Fellows and tir Friends will dine together at the Criterion 
Restaurant, Piccadilly, at 7.30 p.m. Tickets to be obtained at the Society's 
Apartments, 


, 


UNPVERSITY COLLEGE, LONDON. 


The Course of Instruction in Elementary Biology, for Students who have 
Matriculated at fondon University in JANUARY £894, begins on 


FEBRUARY 14, i 
e J. M. HORSBURGH, M.A., Secretary. 





DERBYSHIRE COUNTY COUNCIL. 
' COUNTY ANALYST.. -` > 


The® WEIGHTS AND MEASURES COMMITTEE OF THE 
Derbyshire County Council is prepared to receive epoicesons from 
duly qualified*persons for the appointment of COUNTY ANALYST for 
the Administrative County of Derb¥ (exclusive of the Boroughs of Chester- 
field andgGlossop), under the Food and Drugs.Act, 1875, and for the whole 
of the Adeninistrative County, under the Fertilisers and Feeding Stuffs Act, 
1803, &c. Salary £350 per anum, together with necessary railway fares, 
cab hire, and postage.. The person appointed will have to devote his whole 
tin tthe service of the Council, but will not be eligible for a pension, and 
the appointment is to be determinable by six months’ notice on either side. 
Office and laboratory will be provided by the Council. Applicants must be 
between the ages of 25 and so-years, and must be prepared ‘to commence 
duties as scon as reguired by the Committee, 

The appointment will be subject to the approval of the Local Government 
Board, and also of the Board of Agriculttire. Statement of duties and forms 
of application may now be obtained from, and ali applications, with, corres 
of testimonials (not exceeding three in number) must b@sent to me, the 
undersigned@before February 14, 1894. Personal canvassing will disqualify. 
N. J. HOGHES-HALLETT, 

g Deputy-Clerk to the County Council 
: for Derbyshire, 
40 St. Mary’s-gate, Derby, 
a January 25, 1894. r 
è 


SCHOLARSHIPS AT THE CURRIE 
f SCHOOLS. i 


Five for open competition- Aree Senior Scholarships, value £90 per 
annumgach. Onein Mathematics, one in Chemistry, and one in Physics, 
for boys veder sixteen and a half, intended for Scientific Professions, Uni- 
versity distinctions in Science, Technical work, &c,, &c., will be competed 
for by practical and written examination next Midsummer. Also Two Junior 
Scholarships, one of £60, another of 430 per annum, for boys under four- 
teen, will be awarded for general knowledge, together with special excellence 
in any onegof the. following subjects: Mathematics, Natural Science, 
Classics, Modern Languages. ° 

For full particulars, address Sir Epmunp Hay Currie, The Currie 





@ Schools, Folkestone. f 
j aas ‘ 


.OWENS COLLEGE, MANCHESTER. 


s ` ` 

The PROF ESSORSHIP of ZOOLOGY has become vacant through the 
death of Prof. Marshall, . 

Candid&tes for the Chair @resinvited to forward applications, with refer- 
ences only, addressed tq, the Council of the College, under cover to the 
REGISTRAR, not later than APRIL 3. The duties ef the office are to.be 
entered upon on OCROBER 1 ext. s ` 


A detailed statement of the duties and emoluments of ithe Professorship 


may be obtained on applicgtiongto the REGISTRAR. 
° HENRY WM. HOLDER, M.A., Registrar, 
s i © 
xN + ( ` 
® i. . m 
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HUDDERSFIELD TECHNICAL 
° SCHOOL. , 


Applications are invited for the appointment as Principal of the above 
School. lhe Principal will be responsible for the organisation and disci» 
pline of the whole School, both in its Day and Evening Classes, He will 
be required to take part in the instruction, and must therefore have made 
some branch or bran®hes of Science taught in the School his especial study. 
Salary, 4400. e 

re FEBRUARY 26, 1894. : 
For Forms of Application and Schedulg of Duties, apply to the SECRETARY, 
Technical School, Huddersfield. 


BRADFORD TECHNICAL COLLEGE. 


WANTED, at once, a Master for Mathematics, Physics, and Electrical 

Engineering. Salary £280 per annum. . ë 
Applications (accompanied by not more than three recent testimonials), 

stating age. experience, and qualifications, to be addressed to me not later 


than FEBRUARY r4. 
JOHN NUTTER, Secretary. 
February 2, 1894. 


. THE ELECTRICAL 





AND 


ee GENERAL ENGINEERING COLLEGE, 
The ANNIVERSARY MEETING of this ‘Society will be held @t the | i e- 


AND 


SCHOOL OF SCIENCE. R 


PENYWERN HOUSE, 2 and 4, PENYWERN’ ROAD 
EARL’S COUR, S.W. 
PrincipaL—G. W. oe TUNZELMANN, B.Sc., W.ILE.E. | 
Senror-Instructor—C, CAPITO, M.L. E.E., M.J.M.E. , 
‘Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. : a 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for ‘Science Students in Mathematics, Physics, Che-, 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


COLLECTION OF OVER 130 FOSSILS 
for £3. Carboniferous, Liassic, Oolitic, Cretaceous, Silurian. Car-, 


boniferous Flora especially good ; large: specimens.—“* Hape,” City 
News Rooms, Ludgate Ciréus, E.C,” z j 


CHE MISTRY.—.Qoaching in Chemistry for 


_ all, Medical and other Examinations. Practical Work. Tuition by 
Correspondence.—Address, ‘* R. C. T.,” 6% ower Street, W.C. 


‘ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACh), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios, 


F. He BUTLER, M.A. Oxon., Assoc. R.S. Mines. 


NATURAL HISTORY AGENCY, : 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large seri@s of Ornamental Shells. Specimen Py 
Tubes, Glasg-topped Boxes, Card ‘Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insgcts, and Birds’ Eggs, and £nto« 
mologists’ requisites always on hand. Lapidary's work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6,. Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 2s. 6d. i 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illusgrate thele&ding Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42a. 


New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 


ROCK SECTIONS for the MICROSCOPE from 15. 6d. eath, Post Free. 


CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
. always in Stock, es $ 
78 NEWGATE STREET, LOND ON, EC. 
` “ 4 pı = į x t > + . 
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THE COLLECTION OF BIRDS’ EGGS FORMED BY THE Mathematical Instrument Manufacturer to M.G ernment, Council of bg 
REV. H BURNEY India, Science a Art Department, Admiralty, &c. * 
ye. ee 3 E tical, Drawing, and Surveying Instruments 
MR. J: C. STEVENS will sell by Auctiéi at Patent a of every describtion. ~ D gt 
is Great Rooms, 38 King Street, Covent Garden, ; i int d ices. 
FEBRUARY Pe a half ast a o'clock precisely, The Collection of Of the Highest Qua Te a i hisy Mg qgate Pr ae e 
o wees fømed by the late Rev. H. Burney, of Wavendon, Woburn Itustrated Price Bist Post Free. Perm è ~ 

Sands, including many Specimens collectgd by the late Joun WoLLEY, W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 

&c., and a Collection of Eggs the goperty of Baron D'HAMONVILLE, | Excellence of Construction of Mathematical Instrumengs, and the only 

which includes a very fine Egg of the Great Auk. Gorn MEDAL in the International Jnventions Exhibition 1885 for Mathe- 


ìn view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. | matical Work. Sihr Medal, Architects’ Exhibition, 1886 


- Address:—GREAT TURNSTILE, HOLBORN LONDON, W.C. 
M MAGNIFICENT .TO SCIENCE LECTURERS. . 


BINOCULAR MICROSCOPE | sei nucuess PATENT COMBINATION OPTICAL LAN: 


; TERN, used by late W. Lanr CARPENTER, Esq., Prof. Forges, &c. Minia- 
B y ROSS ture Triple Canteen comstracted for B. J. Ma pen, Esq., this season.® New 








. -| Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mage 

For Sale—A Bar gain. nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 

the Royal Polytechnic Institution, Dr. H. GRaTTAN Guinness, Madame 

onsisting of Largest Stand, Graduated Substage, Achromatic Condensers; | ADELINA Parri, &c. Patent Pamphengos Science Lanterns. Science ae a 

*enham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising | Sets. Novelties. Cheapest Lantern Outfits in the Wald. Grandly Illus- . ° 
pparatus, Highest Class Objectives from 3 inches to }, all by Ross; also | trated Catalogue, ayer 182e@choice Engravings, 6 ; Postagé, 3d. List of 
vz Apparatus Lamp, &w.. Objects, &c., equal to new. Cost nearly £200; | 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
ill be sold a bargain. Particulars of W., C. HuGues, Brewgter House, | lets os C. HUGHES, Srectauist, Brewster House, 82 Mortimer 
in 











Kortimer Road, Kingsland, London, N. Road, Kingsland, N. . 
Se E ART PHOTOGRAPHS. 
Sawer, V aricties sent by Post for Selection to all parts of the World, 
i i , Statuary, Views, Eastern Types. Artists’ Life Stuglies,. 
rae "Annals Clouds, Waves. Costumes, Heads, Children, Figures, &c. 
THE CELEBRATED SERIES OF STUDIES BY COUNT W. VON GLOEDEN. 
Collections from.the English Galleries, the Louvre, Luxembourg, Sresden, the 
Vatican, Florence, and other Galleries. m 
ERDMANN & SCHANZ, Photographic Publishers,”4 Sallcott Road, Battêrsea Rise, 
London, . 
(ESTABLISHED 1876), j 
-f tai Series, including the Newest Publicationg any of which 
Catalogue Post Free; tt con a Sage Pan a Saari 7 S icatio 2 
‘ e 
STEREOSCOPE. ANDERTON’S PATENT) o 
CAN BE ADAPTED TO ANY LANTERN, . 
For projecting on Sereen Pictures that appear in Stereoscopic Relief. 
SOLE LONDON AGENTS: m 


HARVEY AND PEAK,’ 


By Appointment to the Royal Institution of Great Britain. 


56 CHARING CROSS ROAD, LONDON, W.C. 
WIMSHURST INFLUENGE MACHINES. 


School Form with 12 in. P 


i 
Hi 
i 
ki 
i 


3 Be 16 in. 43 te eee vee eas ore 2 16 o j 
Harvey and Pesk’s Form, best make, 15 in. Plates 4100 il 
7 ” = 3 Win. p ~ & 100 i 





33 k i S 3 20 im. p» ee S 10 [e] 
Ditto, strongly built for Laboratory purposes 





S with B4 ín, Plates u ems B 100 i ° .` 
' SPECIALLY RECOMMENDED. j y è 
Won vy V a aaa aŘ—— 
.PERKEN, SON : AND RAYMENT, MANUFACTURERS. , 


« CATALOGUE?’ IS SENT POST FREE. ° 


e a ee g “OPTIMUS” — |) Figg 


| | 
s. The Lens gives crisp definition, | 
g a superior Achromatic Photographic P HOTOGRAP Hi IC | ANL S E J + 
Lt aati Weep t = 
OUTFITS, mers 


ibination, with Rack and Pinion Com- 
«ad Condenser of gin. diameter. Each 



























3-wick Refulgent Lamp, and is com- == = e 
e in Box. Russifn Perforatd@. . Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark® + 
jent’s Lantern (to take Demonstrating Tank) with Brass £ s. d. Slides, “‘ Optimus ” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod . 
Sliding Tube se see ss ae aa O am m YG | and best Waterproof Case, ` e o 
-stan Iron Body oh Sliding Tubes... ie a «- 210 0 Giving Pictures of the following Sizes in inches. 7 ° + 
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*Noweready, woth Iiystrations and Pites, 12s. 6g. 


THE- MEAN DENSITY OF THE EARTH: 


® 


z An Essay toevhich the Adams Prize was adjudged 
l in 1893 in thepUniversity 6f Cambridge. e 
e e 

nae By | H. POYNTING, Sc.D", F.R.S. 


quate Fellow of Trinity College, Cambridge ; Professor of Physjes in the 
as Mason College, Birminghan. 


o , i 
In Large 8vo. Hendsome Cloth. 
oe 
London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Sprand. 


By LIONEL S. BEALE, M.B., F.R.S. , 


SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 

OUR MORALITY AND THE MORAL QUESTION, 
an@Ed. 35, 6d. a 

FHE LIVER. Pp. 230. 86 Illustrations, many coloured, §s. 


HOW TO WORK WITH THE MICROSCOPE. 100 
« Plates. zrs (Harrison.) 
° PROTOPLASM. 4th Edition. (Harrison.) 

*THE MICROSCOPE IN MEDICINE. 86 Plates. ars, 


BIOPLASM : or, Living Matter. 6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. ° 
THE MYSTERY OF LIFE. 3s. 6d. 

THE “MACHJNERY” (OF LIFE. 2s. 7 


London: J. & A. CHURCHILL. 


Full Size, Demy 8vo, Cloth, 5s. 


TWO SPHERES. 
BYT EST. 
Pp. 512. Revised and Enlarged throughout. 


“Fuly majitains its old reputation for learning and acuteness,''= 
Scotsman, 


Lonpon: T. FISHER UNWIN, PATERNOSTER SQUARE, E.C. 


. To SCIENTISTS and LANTERNISTS, &c- 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert, Over roo fine Illus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
N@&er before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 

o we. &, &e. Prof. MALDEN says:—‘'A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade Mecune of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 62.3; Postage, sd. Worth its weight in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mor@imer Road, Kingsland, North London. 


PHG:NIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782, 


1 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED, 
LIBERAL LO SETTLEMENTS. 
rot PROMPT PAYMENT OF CLAIMS. 





r ® NOW READY. 
Second Editjon, much Enlarged, with 94 Engravings, 8s. 6d. 


QUANTITATIVE @HEMICAL ANALYSIS. 


Adapted for the Laboratories of Colleges and Schools. 
By FRANK CLOWES, D.Sc. Lond., 
and J. BERNARD COLEMAN, 


London? J: & A. CHURCHILL, and all Booksellers. 
e aE aeaa d 4 


e 
NOW READY, with @ Woodcuts, Price 6s. 6d. 
Sixtu Epition, Revised and much Enlarged, of 


BLOXAM’S LABORATORY TEACHING: 


Or, PROGRESSIVE EXERCISES IN PRACTICAL 
CHEMISTRY. ° » 


Edited by A. G. BLOXAM, Head of the Chemistry Department, The 


Goldsmiths’ Institute, London. 
London: J. & A. CHURCHILL, ami all Booksellers. 





NOW READY, EIGHTH EDITION, 
@ Revised and Enlarged, 8s. 6d. 


VALENTIN’S | 
QUALITATIVE ANALYSIS. 


Rdited by 
Dr. W. R. HODGKINSON, F.R.S.E. a 


e 
_ London: J. & A. CHURCHILL, and all Booksellers. 
° 


FOR SALE. ° 
PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY. 


1764, 1766, 1768 to 1891 and 1892 (B) [being Vols. 54, 
56, 58 to 183] 124 Volumes and Indices to Vols. rato 70, 
and 71 to 110. : 2 Vols. ; ? = 


Also the 


TRANSAGIIONS 1665—1800, 


Abridged by HUTTON, SHAW, agd PEARSON. - 18 Vols. 
In all 144 Volumes, to. | 


Bound—29 in Calf, 23 in Half-calf, 40 in Half-vellum, 
gt Half-roan, and 41 in Cloth as Published. 


£105. 
MACMILLAN AND BOWES, è 
3 * CAMBRIDGE. 


o 


New Publication, Subscriber s Edition, 


Whole Foolscap, Cloth, about 40 pp., Old FRolscap Paper 
(the Subscriber’s Name will be Printed on his or her own Copy), 


Entitled 
FOURNET, 1892. 


CONTENTS :— - 
AN ILLUSORY EYE DISEASE. 


Joint SecreTarizs—W. C. MACDONALD and F. B. MACDONALD. | PROGRESSIVE (sic) MYQPIA. 


LOSSES PAID OVER £19,000,000. ° 


e rhe Cambridge Scientific Instrument Company, 
è St. Tibb’s Row, Cambridge. 


CALLENDAR’S PATENT ELECTRICAL PYROMETER 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appi- 
cation. 

Descriptive List of Physiological and Physical Instru- 
ments, &c,, with 95 Illustr s, Post Free, Is. 6d. 
ə Address all commynications : , 


* . “Ingtrument Company, Cambridge.” 


W. WILSON, formerly Foreman at Messrs. 


re LUIOTT BROS.,™ OBtical and Scientific Instrument Maker. Optical 
* Benches, Mellor Benches, Goniometers, Spectrometers, Spectro- 
* scopes, Cathegometers, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of ever} description, &c. i 
@ut for Professors.—56 Crogsland Road, Chalk Farm, London, N.W, 

i ® @ y a , 


“° e ° 


Experimental Work carried - 


x.-~Culled from Mr. Rogerr BRUDENELL CARTER. 
One Lithographed Prescription. Four Wood Engravings. 
Case Mo. 2.-—Culled from Mr. NETTLESHIP, e 
One Lithographed Moéffields Hospital Form. 
Case Noa. 


3--~Culled from Mr, Jonn CourER. 

One Lithographed Moorfields Hospital Form. 
Case No. 4.—-Culled from Dr. A. Quarry SILCOCK. 

One Lithographed Moorfields Hospital Form. 
Case No. 5.--Culled from Mr GaeoxGe Lawson. 

One Lithographed Moorfields Hospital Form, a 
Case No. sdis.~~-Culled from Mr. CRITCHETT, s 

One Lithographed Prescription. 

FOURNET ON CONVERGENT SQUINT. 
Case N@ 6,—Culle® from Mr. NETTLESHIP. 
Two Lithographed Moorfields Hospital Forms. One Wood Engraving. 


FOURNET ON RETINOSCORY. 
WANTED A TRIBUNAL. ° - 
Printed and’ Sold by 
A. FOURNET, 
18 BENTINCK ST., WELBECK ST., LONBON, W. 
Price ?2s. 
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LONDON 
THURSDAY, FEBRUARY 8. 


Rovat Soctery, at 4.30.—Further Observations on the Organisation of the 
Fossil Plants of the Coal-Measures ; Part I, Calamites, @al&mostachys, 
and Sphenophyllum: Prof. W. C. Williamson, F.R.S., and Dr. D. H. 
Scott.-Researches on the Germination of theg@Pollen Grain and the 
Nutrition of the Pollen Tube: Prof, J. R. Green.--Preliminary Note on 
BiMteral Degeneration in the Spinal Cord of Monkeys (blacacus sinicus) 
following Unilateral Lesion of the Ca@tex Cerebri: Dr. E. L. Mellus. 

MATHEMATICAL SocieTy, at ®@—Exhibition and Description of Lord 
Kelvin’s Models of his ‘‘ Tetrakaidekahedron’’: J. J. Walker, F.R S,- 
On a Class of Groups defined by Congruences: Prof. W. Burnside, 
F.R.S.—-Some Properties of the Uninodal Quartic and Quintic having a 
Triple Point: W. R. W. Roberts. 

Society or ARTS (at the Imperial Institute, Ç W.), at 4.30.--Telegraphic 

eCommunicati¢n between England and India} its Present Condition an@ 
Future Development: E. O. Walker. 

INSTITUTION oF ELECTRICAL ENGINEERS, at §8.~Some Notes on the 
Electric Lighting of the City of London: Major-General C. E. Webber, 
ROYAL INSTITUTION gat 3.—~The Past and Future of Mountain Explora- 

tion: W. Martin Conway. 


FRIDAY, FEBRUARY 9. 


Puysicat Society, at 5.—Annual General M&ting.—On the Viscosity of 
. Liquids: O. G. Jones. 
Rovau ASTRONOYICAL Socrery, at 3.~-Annual General Meeting. 
SANITARY INSTITUTE, at 8.—~Water Supply, Drinking Water, Pollution of 
Water. | 
ROYAL INSTITUTION, at 9.—Fort@itous Variation in Animals: Prof. W. 
e F, R. Weldon, F.R.S. 


4 SATURDAY, FEBRUARY 10. 
Rovat INSTITUTION, at 3.~—éight, with Special Reference to the Optical 
Discoverigs of Newton: The Right Hon. Lord Rayleigh, F.R.S. - 


SUNDAY, FEBRUARY tt, 


SUNDAY LECTURE SOCIETY, at 4.—Aérated Waters (with Experiments) : 
Prof, Vivian B. J#ewes. 


MONDAY, FEBRUARY 12. 


SOCIETY or ARTS, at 8.—The Detection and Measurement of Inflammable 
Gas and Vapour in the Air; Dr. Frank Clowes. i 
ROYAL GEOGRAPHICAL SOCIETY, at 8.30,—Johore: Harry Lake. 
@ A 


TUESDAY, FEBRUARY ÏZ. 


ANTHROPOLOGICAL INSTITUTE, at 8.9.—~The Languages of British New 
Guinea: Sidney H. Ray.~The Indians of the Mackenzie and Yukon 
Rivers: The Right Rev. Dr. Bompas, Bishop of Selkirk.—-The Thibetan 
House Demons; some Ancient Indi harms from the Thibetans: 
Surgeon-Major L, A. Waddell.—Exhibition of various Ohjects from the 
Malay Péninsula: Cel Wray. 

INSTITUTION OF CiviL ENGINEERS, at 8.—-The Transport of Petroleum in 
Bulk: Boverton Redwood. 

Roya HORTICULTURAL Society, at 2.~-Annual General Meeting. 

na TASK INSTITUTE, at §.—Sanitary Building Construction: Keth D. 

oung. 

ROYAL INSTITUTION, at 3.~Locomotion and Fixation in Plants and 
Animals; Prof. Charles Stewart. 

PHOTOGRAPHIC SOCIETY, at 8,—Annual Geperal Meeting, 


WEDNESDAY, FEBRUARY 14. š 


Society or ARTS, at 8.—The St. Pancras Electric Lighting Installation: 
Henry Robir®on. 


THURSDAY, FEBRUARY 15. ? $ 


RovaL Society, at 4 30.—The following Papers will probably be read :— 
Chemical Analysis of the Meteoric Stone found at Makariwa, near Inver- 
cargill, New Zealand, in the Year 1886: L. Fletcher. F.R.S.—On the 
Photographic Arc Spectrum of Iron Meteorites: Prof. Lockyer, F.R.S. 
—On certain Ternary Alloys; Part VIIL, Alloys containing Aluminium, 
Cadmium, and Tin, Aluminium, Antimony, and Lead, or Aluminium, 
Antimony, and Bismuth: Dr, Alder Wright, F.R.S.—On the Straining 
of the Earth resulting from Se®@ular Coaling: C. Davison. 

LINNEAN Society, at 8 —JUn Hygroscopic Movements e@onnected with 
€ced Dispersal’ Miss Pertz.,-Contributions to the: Natural History of 
the Flower Part II.: J. C. Willis. 

Cuemical. Society, at 8.—~Ballot for the Election of Fellows.—Deter- 
mination of the Available Mineral Plant Food in Soils: Dr. Bernard 
Dyer.—-Aérial Oxidation of Turpentine and Essential Oils: C. T. 
Kingzett. 

ROYAL INSTITUTION, at 3.— The Pastand Future of Mountain Explora- 
tian: W, Martin Conway. 


FRIDAY, FEBRUARY 16. ` ‘@ 
GEOLOGICAL SOCIETY, at 3.~~Annual General Meeting. 
SAnirary INSTITUTE, at 8.—Sanitary AppliafRes: Prof. W. H. Corfield. 
Rovat INSTITUTION, at 9.—Bacon’s Key to Nature: Prof. Nichol. 
INSTITUTION OF CtviL ENGINEERS, at 7.30 -Ship Slipways, having special 
reference to the Dover Slipway: Walter Beer. 
QuekerreMicros“oricaL Caus {at 20, Hanover Square, W.), at 8.—~ 
Annual Meeting.~~President’s Address ; E. M. Nelson. 


6 
SATURDAY, FEBRUARY 17. 


e : ; i 
ROYAL INSTITUTION, at 3.—Light, with special reference sta the Optical 
Discoveries of Newten: The Right Hon. Lord Rayleigh, F.R.S. p 
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New and interesting Species of Recent Shells grom Borneo, Philippine 


Islands, China, &c., &c. 


COLLECTIONS AND SQECIMENS BOUGHT, 
COLLECTQONS FOR MUSEUMS VROM $5 TO £300. * 9 
EXCHANGES MADE FOR SPECIES NOTgIN@STOCK. e 
ihm ME i geen e 


GLASS-TOPPED BOXES, CARD, TRAYS, &c. 


All kinds of Glass-Topped Boxes, &c., manufactured on the premises, 
and suppliedeprgmptly at moderate prices. ° 


è Rectangular, from rs. 3d. per dozh. 
Circular, from 1s. per dozen. 
Card Trays, 4s. gross; Glass Tubes, 4s. gross. 


Price List on Application. 


HUGH FULTON (Conchologi8t), . 
216 KING’S ROAD, LONDON, S.W. 


BIOLOGICAL SPECIMENS 


FOR 


DISSECTION. . 


ALL the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Fing}. ® 

‘To show the range in the supply, we select the following few examples 
from our list of upwards of 500 types :— 


SCYLLIUM, 6s. Gd. per doz | PATELLA (large), 15. ód. per doz. 
AMPHIOXUS, 68. 62. yy Cuirons (2 ins, long), 4s. è 

ASCIDIA, 45. F | Nereis (large), 3s. b : 
Seria, rs. 6d. each. HOLOTHURIANS (3 ins. long), 15. 4a, each. 


Smaller Quantities: at. Proportionate Prices. 
SKELETONS AND DISPLAYED? SPECIMENS 
FOR DEMONSTRATION PURPOSES.” 
MUSEUM SPECIMENS. 

LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jerseys (C.L). 


LIVING SPECIMENS EOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor po ym phus 
Ophrydium longipes, Floscularia ornata, Stepbanoceros Eichornii and other 
Pond Life; Trout ova and Alevinsto show Circulation of Blood. Specimen 
Tube, with Drawing, t$., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Address— he ese . 
_. THOMAS BOLTON, 
25 BABSALL HEATH ROAD, BIRMINGHAM. 
NS 


NOTICE.—Advertisements and business letters sor 
NATURE should be addressed to the Publishers, 
Editorial communications to the Editor, The 
telegraphic address §of NATURE is “ PHUSIS, | . 
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SAMUEL, HENSON, 


LAPIDARY MINERALOGIST, Et. 
2° _  ESTABLIS@ED 1840. 


Pretious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, Sand Semi-precious 
Stopes, Cut and in the Rough. è 

Beafitiful Carved ae Opals, Labradorite, "Rock Crystal, 
Agate, &c.,- &c. 

Choice Spevimens of New Minerals suitable for Collectors and Museums. 

P The Finest @ollection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hgkodadi, Japan. eee afd Apparatus fer 


Student or Prospector. 
e ESSONS GIVEN? @ oe 


SAMUEL HENSON, ° 


97 REGENT STREET, LONDON, W, 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE. 


Holloway’s Pills aed Ointment may be obtained of 
all: Medicine Vendors. 


COLLECTIONS oF MINERALS, ROCKS, tt FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &¢.. 


And Mlustrating @he various Manuals, &c., as used at all Colleges, 
Schools, &c., price 10s. 6d. to ges. and upwards. Special Instruction and: 
Collections fog Tı Travellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


: The largest and best Series of the most interesting varieties from hundreds. 
of localities. AH ene price, rs. 6d. mn post free. List free on applicadfon. 


Apparatus, Cabinets, and “Appliances for Museums 

| and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 

JAS R., GREGOR Y. 

‘MINERALOGIST AND GEOLOGIST, ° 


88 CHARLOTTE ST. FITZROY SQUARE, LONDON, W, 





BREAKFAST-—-SUPPER. * 


EPPS‘S 


GRATEFUL—COMFORTING: 


COCOA . 


BOILING WATER OR MILK, 





MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


THE THEORY OF HEAT. By THOMAS PRESTON, 
M. A®(Dab.), Fellow of the Royal University of Ireland , 


and Professor Òf Natural Philosophy, University College , 
Dublin. 8vo, chs net. 


ELECTRIV WAVES. Being Researches on the Propaga- 
tion Electric’ Action with Finite. Velocity through 


Space. By HEINRICH HERTZ, late Professor of 
Physics in the ‘University of Bonn. "Authorised Transla- 
tion by ®. E. Jones, B.Sc. With a Preface by LORD 
KELVIN, P.R.S. Illustrated. 8vo, ros. net, 


GLASGOW HERALD,—“‘lts talented author has just 
died at the comparatively early age of thirty-seven, leaving be- 
hind him a record of work done of the highest scientific value, 
which solved one of the great practical problems ia the higher 
domain of experimental physics. .... Lord Kelvin favours 
us with a highly interesting preface of six pages. see Full 
details of Hertz% experiments are given in his papers and the 
supplementary æotes at the end, with their explanations and _ 

“copious references, add greatly to the value of the book as a” 
whole.” 


A TEXT BOOK ON ELECTRO, MAGNETISH AND 
°, THE CONSTRUCTION OF* DYNAMvs. Vol. I 


e By Dwearp C. JACKSON, B. S., C.E., Professor of Elec- 
trical Engineering, University of Wisconsin, Svo, 9s. net, 


AN. ELEMENTARY TREATISE ON THEO- 
TICAL MECHANICS. By ALEXANDER ZIWET, 


PEII Professor of Mathematics in the University 
_of Michigan. Part I., Kinematics. 8vo, 8s. 6d, net. 
Part IL, Introduction to Dynamics, Statics. 8vo, 

» 8s. 6d, net. 


EGSNOMIC GEOLOGY OF THE UNITED STATES: 


e With Briefer Mention of Foreign Mineral Products. By 
RALPH S. TARR, B.S., F\G. » Assistgnt Professor 
° of Geology at Cornell University. Svo, 16s. net. 


MATERTALS FOR THE STUDY OF VARIATION, 


Treated with Especial Regard to Discontinuity in the 
Origin of Species. By *°WILLIAM BATESON, M.A., 
gelig of St. John’s College, Cambridge. Sve, 219. net, 


A THEORY OF DEVELOPMENT AND HEREDITY. 


By Henry B. Orr, Professor at the Tulane University of 
Louisiana. 


SCOTSMAN.—* Professor Orr does not profess to have” 


proved, or worked out in its detail, his new ‘Theory of 
Development and Heredity.’ But he has stated it with 
admirable perspicuity, and the solution which he offers of the 
problem, ‘ How are changeselmpught about in the structure of 
organisms, and how are these changes transwitted to succeed- 

ing generations?’ deserves thoughtful examination as offering a 
key to certain of the deeper secrets of life and growth, both 
bodily and mental.” 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including ar 
Account of the Chemical Changes occurring in Disease. 

- By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 

` Professor of Physiology in the Owens Colleg®, Victoria 
YniversRy, Manchester; lately Fullerian Professor of 
Physiology in the Royal Institution of Great Britain, &c. 
With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. IIL., The Physiological Chemistry of 
Digestion. 8vo, 18s. 


© ` ' 
PAIN, PLEASURE, AND ESTHETICS. An Essay, 


concerning the Psychology of P&in and Pleasure, with” 


special reference to ‘Esthetics. 
MARSHALL, M.A. 8vo, 8s. 6d. net. 


DICTIONARY OF POLITICAL ECONOMY» Editai 
by R. H. INGLIS PALGRAVE, F.R.S. Vol, I. A—E. 


Medium 8vo, 21s. net. 
GUARDIAN.— A most useful book of reference, wherein 


will be found information on nearly all points which a student 
of the subject will require.” .. °. 


NEW YORK INDEPENDENT.—* When complete will 
be unique as to range and plan in the English language,” 


MACMILLAN & CO., LONDON. . 0 


Crown 8vo, 6s. net. À. 


By HENRY RUTGERS 
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MESSRS. MACMILEAN 8 COS TEXT-BOOKS FOR ADVANGED STUDENTS. 


POPULAR ASTRONOMY. By Simon Newcomb, LL.D., Pro, : 


fessor U.S. Naval Observatory. Withe12 Engravings at Five Maps of the Stars. Medium 8vo, 185, oe 


A THXT-BOOK OF THE PRINCIPLES OF ‘PHYSICS. “By 


ALFRED DANIELL? M.A, Second Edition, Medium 8vo, ats. 


THE THEORY OF LIGHT. By.Thonias en M.A. With 


Illustrations. 8vo, 15s. net. š 


APPLIED MECHANICS. By i ames H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second Edition, Revised. Medium 8vo, “rs. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE ON INORGANIC AND ORGANIC. CHE- 


MISTRY. By Sir HENRY ROSCOE, FeR.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. JI.—The Non-Metallic Elements. Second Edition. ars. 
e -Vol. II. Two Parts, 18s. each. 
Vol.eIIIL—_ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, an their Derivatives, 
Parts I., IIL., IV., and VI., 21s. each. Parts III. and V. ., 18s. cach. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE EDEMENTS OF THERMAL CHEMISTRY... By M. 


M. PATTISON MUIR, M.A., F.R. 5. E., assisted by D. M. WILSON. With a Plate. 8vo, 12s. 6d. 


HiSTORY ‘of CHEMISTRY from the EARLIEST TIMES 
TO THE PRESENT DAY. By ERNST VON MEYER, Ph.D. Translated by Grorce MeGowan, Ph.D. 


THXT-BOOK OF GEOLOGY. By Sir Archibald Geikie, F. RS. 


Third Edition. Medium 8vo,gale. 


A POPULAR TREATISE ON THE WINDS. Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the ‘National Academy of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 17s. net, ° 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J, T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 6d. 


A THXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG, With Preface by Prof. Br. Eryst ae Translated by H. M. BERNARD, M.A. Cantab 
and M. BERNARD. Part I. 8vo, 17s, net. [Vol. II. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF: 


VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON PARKER. 8vo, 12s, 6d. 


A TEXT-BOQK'OF PHYSIOLOGY. By M. Foster, MD, 


* Illustrations. Sixth Pdition. Part I. comprising Book L.—Blood--The Tissues of Movement—The Vascular sa ii 


8vo, cloth. fos, 6d. 


TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO. - 


GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D, Illustrated. 8vo. 


Pat 1.—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 62. . 
Part IIL.—SPECIAL PATHOLOGICAL ANATOMY. Sections I-VIII. Second Edition, 12s. 6d. Sections 1X.—® 
XII. 12s. ôd. 


A TEXT-BOOK OF PATHOLOGY, systemat?' and Practical. 


By D, J. HAMILTON, M.B., F.R.C.S.E, FRSE., Professor of Pathological pagans Aberdegn. Copiously 
TNuserteed. Vol. I. Med, 8vo, 255. [ Vol. LL, shortly. 


A TREATISE ON COMPARATIVE EMBRYOLOGY... By. F, 


o M. BALFOUR, M.A., F.R.S. In two Vols. Second Edition. Medium vo. Vol. I. 18s, „ Vol. II, 24s. 
MACMILLAN AND CO., LONDON. ` g : 


. ° e 


F.R.S., Professor of Physiology in the Unwersity of Cambridge, and Fellow of Trinity College, Cambridge. With . 
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“OOMPLETION OF THORPE’S a DICTIONARY Ok APPLIED CHEMISTRY.» 


e Vole I, (A to DY), with 236 ee pp. 724, 8vo, price £2 4s 
Vol. ILL. (O-Z), with 352 Illustrations ; pp. 1066, 8vo,"price £3 35. 


PP- *722, Svo, price £ g 25. 


Vol. II. (EN U), with 240., Illustrations; ; 


A DICTIONARY OF' APPLIED. CHEMISTRY. 


‘By 4 ae OF THORPE, B.Sc. (Vict. \, Ph. D., D.Sc. (Dubl. ), F.R.S., 
® Professor of Chemistry in the Roy@l College of Science, London, Assisted by Eminent Conteibutors. 


JOURNAL OF SOCIETY OF CHEMI CAL INDUSTR ¥.—‘* The list of the names of contributors and the selectior 


of ai subjects i inspires confidence at once,” 


* CHEMICAL NE WS. Will be urfiversally appreciated by technical and manufacturing chemists. . ,. 
It must prove gst valuable, not merely to chemists and chemical} 


great work carries with it its own emphatic recommendatiog. 


° 
Dr. Thorpe’s 


manufacturers, but to all merchants who have to deal with chemical products.” p a 


Sir H., E. ROSCOE in TURE.— 


. . » An examination of the important articles written by specially qualified cof- 


ributors indicates that eåth subject is a up to the level of the present state of ‘our knowledge... . Isa welcome” addition 
o our scientific books of re and forms an admirable companion to ‘ Watts’ Dictionary of Thearetical Chemistry.” 


In 4 Yols. Half-Bound. 


Vols, I. and IL., £2 2s. each, 





Vol. II., £2 tos. Vol, IV. in prepafation. 


WATTS’ DICTIONARY OF CHEMISTRY. 


. E 
Revised and entitely Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor of 
Chemistry in, University College, London ; and M. M. PATTISON, MUIR, M.A., F.R.S.E., Fellow, and. 
Přælector in Chemjįstry, of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors. 





THE ‘PRINCIPLES OF CHEMISTRY. By 


D. MENDELEEFF, Professor of Chemistry in the University of St. 
Petersburg. Translated by Grorce Kamensxy, A.R.S.M., of the 
Imperial Mint, $. Petersburg, and edited by A. J. GREENAWAY; 
F.1.C., Sub-Editor of the Journal of the Chemical Society. With 97 
Illustrations. 2 Vols. 8vo, 36s. 


OUTLINES OF THEORETICAL CHEMIS- 


TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tübingen. Translated by Professors P. Puri.irs BEDSON, 
D.Sc., and W. CARLETON WILLIAMS, B.Se. 8vo, 9s. 


CHEMICAL LECTURE EXPERIMENTS. 


By G. S. NEWTH, Royal College of Science, South Kensington, f 


With 224 Diagrams. Crown 8vo, ros. 6d. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M. D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 


art I, Introductory. xs. 6d, 1 Partille Metalsand Allied Bodies. 35. 6d. 
Bart Ii. Non-Metals. as. 6a. | Part IV, Carbon Compounds, 4s. 


{ROCKS CLASSIFIED AND DESCRIBED : 


a Sreatise oneLithology. By BERNHARD VON COTTA. With 





GANOT’S ELEMENTARY TREATISE ON. 
PHYSICS, Experimental and Applied. Translated and. Edited from. 
Ganot’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D. F.CS.. 
With 9 Coloured Plates and ro28 Woodcuts. Crown 8vo, 155. e 


GANOT’S NATURAL PHILOSOPHY FOR. 


GENERAL READERS and YOUNG PERSOWS ; a Course o. 
Physi@s divested of Mathematical Formule, expressed in the language- 
of daily life. Translated and Edited from Ganot’s “Cours Elémen- 

. taire de Physique,” by E. ATKINSON, Ph.D., F.C.S. With 37 
Pages of New Matter, 7 Plates, 369 Woodcuts, and an Appendix of. 
ee Crown Svo, 7s. 6a. 


CELESTIAL OBJECTS FOR COMMON + 
> TELESCOPES. By the Rev. T, W. WEBB, M.A., F.R.A.S., Wicar 
of Hardwick, Herefordshire, Fifth Edition, Revised and ready 

* Enlarged by the Rev. T. E. ESPIN, M.A., F.R.A.S, (Two Volumes.) 
Vol. I. now ready. With Portratt and a Reminiscence of the Author,. 

2 Plates, and numerous Illustrations, Crown 8vo, 6s; 


4 


ELECTRICAL ENGINEERING FORELEC- 


TRIC LIGHT ARTISANS AND STUDENTS. , (Embracing those- 
branchesgrescribed M the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO, Principal of the Telegraphists” 
School of Science, and A. BROOKER, Instructor on Electrical Engi- 
neering at the ‘l'elegraphists’ School of Science. With 3% {ilustrations.. 


e Engfish, German, and French Synonyms. “Translated by Puirre HENRY 
Lawrance, F.G.S., F.RG-5. Crown 8vo, 145. Crown 8vo, ros. 6d. 
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NEWTON & 00., 3 Fleet St., London. 


Scientific FnStrument Makers. 
(By Specfal Appointment ‘to the Royal Institution.) 


CROVA’S DISC. 


For use with the Lantern, 
forillustrating motion ofsound 
and light waves, 
Complete, BTG. 

















SD SHH 


NEW CATALOGUE 
of Lanterns, Special Appara- 


tion with the Lanterri. 
Scientific and other Slides. 
Post Free. G Stamps. 


*he most Luminous-Lime Cylinders made. Turned perfectly 
rue out of Solid Stone sic Packed in haif-dozens. Per tin, 2/- 





ae 
ae 2 
w 


wes 


w. & I BEOK, op GORNHILL.. LONDON, Ec: 
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-it js made entirely of Brass, and 


tus for Scientific Demonstra- 








BROWNING S 


“IRIS” 


MIGROSCOPE Wh 


Is a superior instrument, well 
adapted for the Student’s use ; 


perfectly fitted ; it has a sliding 

body, drawer tube, fine adjust- 

ment, A eyepiece, and § in. 
and + in, objectives, 


Prick - - £6 2s. 6d. 


PE | 


Lllustrated Catalogue post free. 


JOHN BROWNING, 
63 STRAND, fez | 
LONDON, W.C. (Maro cos Ta 


NEGRET TI & ZAMBRA'S THERMOMETERS 


The outside Window Bracket Thermom ater” 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 2l/- and upwards. ss 


. 9. 
; Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


p PRICE LISTS FREE 70 All PAMS of Tee WORÌD.. | 


“ti 


_ NEGREST Ul. se ZAMBRA, 


“. Selentific Instrument Makers to, Her «Majesty the: 
, Queen and British and Foreign Goyerninents; 


38 HOLBORN- VIADUCT, 








; eee See " Branchis— 
"ye ‘Cornhill, and 122 Regent Street, Londof. - 
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e Pay 2 b 
© GOVERŇMENT.GRANT of £4000 for the 


Promgtéon of Scientific Research.—February 28 is the last day for re- 
e ceiving Applications. Forms may be obtained of the ASSISTANT 
SECRETARY, Royal Society,®urlington House, London. ° 


BRITISH MUSEUM. 


. EVENING OPENING. 


On Md after Monday, February 18, the Exhibition Galleries will be 
dhen fram 8 p.m. to ro p.m. as follows — , T 
Monpays and Fripays : { peppra, Assyrian, Semitic, 


Religious and American collections. 
WEDNESDAYS and Sarurpays: Greek And Roman collections. 


e® Manuscripts, King’s@L?®8rarv, Porcelain 


X and Glass, and Prints and Drawings: 
Tugspays and THurspavys : Prehistoric, Ethnographical and ’Me- 
dizval collections. 
E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
February xo, 1894. 


*PHYSIOLOGIGAL AND TECHNOLOGICAL 


» <. LABORATORY FOR THE FERMENTATIONS. 
* . COPENHAGEN (30 Frydendalsvej). 


Direcror: ALFRED JORGENSEN, e 
» Author of ** Micro-Organisms and Fermentation.” 


‘Courses of Instructign, for Beginners as well as for advanced Students, in 
‘he Physiology and Technology of¥ermentations, with particular regard to 
‘Prof. HANSEN'S System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous collection of Culture-Yeast Species, 
“Wild Yeasts, and Zymogenic Bacteria. 

Mantgls of Instruction:—Alfred Jörgensen; ‘‘ Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 
New Edition, 1803. 

E. Chr. Hansen: ‘‘ Untersuchungen aus der Praxis der Garungsindustrie”’ 
Beiträge zur Lepensgeschichte der Mikroorganismen). published by R. 

“Oldenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
LaMratoire de Carlsberg (Hagerup, Copenhagen). 
Further parti@ulars on application to DIRECTOR, 


THE ELECTRICAL 


AND ‘ 


o GENERAL ENGINEERING COLLEGE, 


AND 


‘e> SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 


© ọ 
: PrincirpaL—G. W, be TUNZELMANN, B.Sc., M.LE.E. 
° Srnror-Insrrufror—C. CAPITO, M.LE.E., M.I.M.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
` The College pfbvides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


j THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF CIVIL, MECHANICAL, AND 
ELECTRICAL ENGINEERING, 


èe Thenext SESSION will begin og TUESDAY, OCT BER 2. 
. Applications for admission will be received up to SEPTEMBER 28. 
®. A Preliminary Exsmination in Elementary Mathematicswill be a condition 
of a@mission, except for such Students as have recently passed the Matricula- 
tion Examination of the London University, the Preliminary Examination of 
the Victoria University, or other approved Examination. 
PS Prospectus may be obtained from the REGIS rRAR. 


. BEDFORD COLLEGE, LONDON 


r (FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
T The HALF TERM will begin on Saturday, February 24. Four popular 
Lectures øn “Le Roman Francais ” will be delivered on Wednesday aftgr- 
noons, at 4.30, by M. Victor OGEmM beginning on February 2x. 
LUCY J. RUSSELL, Honorary Secretary. 


, HUDDERSFIELD TECHNICAL 


6 e e 
m SCHOOL. 
Appliçation®are invited for th®appointment as Principal of the above 
SclHSol, The Principal will þe responsible for the organisation and disci» 
pline of the whole School, both in its Day and Evening Classes. He will 
be required to take part@n@the instruction, and must therefore have made 
sotie branch or branqhes of Science taught in the Schoo! his especial study. 








® Salary, £400. « ° l 
Applications mifst be sentein before FEBRUARY 26, 1894. . 
Far Forms of Application and Schedule of Duties, apply to the SECRETARY, 
e Technical School, Hudgers§eld. 
s 
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PHENIX FIRE OFFICE, 


è 
19 LOMBARD ST., E.G., angl 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. ° 
MODERATE RATES. ABSOLUTE SECURITY, 
ELECTRIC LIGHTING RULES SUPPLIED. 

LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 

Joint Secr@rarrms—W. C. MACDONALD and F. B. MACDONALD.. 


_ @ 
LOSSES PAID OVRR £19,000,000. 


& WIMSHURST 
ap * MACHINES. . 


F oe AE inat No. 50T, with I2-in, Plates ass one dt 
| | id y Á 
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504, n I7 $, me ee 4 IO 

SOS) 9, 204M. 99 ase ae og 

School Apparatus of every description. 

LARGE CATALOGUBR, Fifth Edition, Royal 8vo, 
144 pp. 700 Illustrations, Post free, Ga. 


KING, MENDRAM & Co., 


' Westera Electrical Works, Bristol. 


London Address: 12 FENCHURCH STREET, E.C® 
(W. B. ALLISON, AGENT.) ESTABLISHED 18769 | l 
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STANLEY 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description. 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. aa 5 
W..F. S. obtained the only Medalin the Great Exhibition of, 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
GoL Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 2 


Address:—GREAT TIARNSTILE, HOLBORN, LONDON, W.C 


“TO SCIENCE LECTURERS. 


See Mr. HUGHES’S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANT CARPENTER, Esq., Prof. Forges, &c. Minja- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration, Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied 
the Royal Polytechnic Justitution, Dr. H. Grattan Guinness, Madame 
ADELINA Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, Ód ; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—W. C. HUGHES, Sparciauist, Brewster Mouse, 82 Mortimer 
Road, Kingsland, N. 
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A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
* For Sale—A Bargain. ; 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to 3, all by Ross: also 
ay, Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200; 
will be sald a bargain. Particulars of W., C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, N, ; 


eo» 


*“FOR SALE—A BARGAIN. 


A splengid Collecti®: of about 300 Specimens. Comprising Calsite, Red. 
ruthite, Copper, Iron, Tin, Red Quartz, Black Quartz, Petrified Fruit, 
&c., &c., some of which are very rare and valuable. Reference given im 
required. For further particulars, apply A. Gisson, 42 Belgravia Street, 
Penzance. ts ‘ *. 


BINOCULAR MICROSCOPE, splendidi 
complete Accessories, by Ross, London; high-class Objectives, b: 
Zeiss. Cost over £150. Bargain.—~Particulars, Sddress ‘€ Micro 
score,” W. Porteous & Co., Glasg@w. 
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‘Sales ‘bp Auttion. °, 


THURSDAY, FEBRUAR Yoo. ? 


THE COLLECTION OF BIRS’ EGGS FORMSD BY THE 
REV. H. BURNEY. 


MR. J. C. STEVENS will sell by Auction at 


his Great Rooms, 38 King Street, Covent Garden, on THURSDAY, 
FEBRUARY 22, at half-past t2 o'clock precisely, the Collection of 
Eggs formed by the late Rev,’ H. Burnuy, of Wavendon, Woburn 
Sagds, including many Specimens collected by the late Jonn Wot.ey, 
&c., and a Collection of Eggs the Pppperty of Baron D'U AMONVILLE, 
which includes a very fine Ecc of thë Grear Aux. Also the Collection 
of Stuffed Birds and Eggs formed by Cuas. Cocksurn, Esq., princi- 
pally in Derbyshire and Caithness, and a magnificent Carriage Rug 
made from the Skin of the Duck-Billed Platypus, &e., &c. 

On view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. 


MONDAY, FEBRUARY, 26, 


a NATURAL HISTORY SPECIMENS. 
MR. J.C. STEVENS will Sell by Auction 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
-FEBRUARY 26, aœ half-past 12 o'clock precisely, British and Exotic 
Lepidoptera, including many rarities, Butterflies in Papers, a Collection 

of Minerals, Fossils, Mammals, Birds set up in Cases, Birds’ Skins and 
Eggs, Heads and Horns of Animals, Animal Skins, a few Books, 

Cabinets, &e. ` e’: f 
On view the Saturday prior, zo till 4 and Morning of Sale, and Catalogues 
a tsa 





ELLIOTT BROS., Optical and Stientific Instrument Maker. Optical 
® Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes Cathetometers, Micrometer Microscopes, Micrometer Measur. 
ing Instruments of every description, &c. Experimental Work carried 

_ out for Professors.—~ 56 Crogaland Road, Chalk Farm, London, N.W. 


ALBERT..EDWARD. JAMRACH 


(Late CHARLES. JAMRACH), 
e NATURALIST, - 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacauer. Gongs. Shelle. and other Curios. 


‘COLLECTIONS oF MINERALS, ROCKS, °* FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 
And Illustrating the various Manuals, &c., as used at all Colleges, 

Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 

Collections for Travellers, Prospectors, &c. T, on application. 


MIGROSCOPIC SEGTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties from hundre 
oflocalities. All one price, 1s. 62. each, post free. List free on application. 
Apparatus, Cabinets, and Appliances for Museums 

and for Field Work of every description. © 

CATALOGUES AND LISTS FREE ON APPLICATION TO 


J A.S. R. GREGOR Y., 
“MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST. FITZROY SQUARE, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines 


NATURAL HISTORY AGENCY, eè 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 


_. . of Scientific Interest. 

Recent additions to stock include numerous richly coloured and interesting 
poled Scotch Agates, and a large series of Ornamental Shells. Specimen 

ubes, Glass-topped Boxes, Card ‚Trays Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossilsg Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary's work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 Sind 6, Price 
6d. each, Also RESEARCHES*ON THE UPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price es. 62. 


W. WILSON, ey Foreman Æt Messrs: 


CAN BE ADAPTED TO ANV LANTERN, 


nC i For projecting on SereenPictures that appear in Stereoscopic Relief. Sa 
IAR OR SOLE LONDON AGENTS: à 


as HARVEY AND PÆAK, 


24 
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WIMSHURST 


Bypippointment to the Royal Institutio® of Great BrMalrt ` 


56 CHARING CROSS ROAD, LONDON,'W.C. 
INFLUENCE MACHINES. 
TE sa ER 


School Form with 12 in, Plates eof nae 


* FOR SALE. °. 


PHILOSOPHICAL TRANSACTIONS OF 


THE ROYAL SOCTETY. " 


1764, 1766, 1968 to 1891 and 1892 (B) [being Vols” 59,° 
56, 58 to 183] 124 Volumeg and Indiceset® Vols. r to *70, 
andgIto rro. 2 Vols. _ o 


Also the ° e 


TRANSACTIONS 1668—1800, 


Abridged by HUTTON, SHAW, and PEARSON. 18 Vols, 
In‘all 144 Volumes, 4to. 

Bound—z29 in Calf, 23 in Half-calf, 40 in Half-vellum, 
11 Half-roan, and 41 in Cloth as Published. 


° £105. @ 
MACMILLAN AND BOWES,’ 
CAMBRIDGE. 





SAMUEL HENSON, 
LAPIDARY MINERALOGIST, é&c. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted,to any Degen. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 


Stones, Cut and in the Rough. 
Beautiful Carved Queensland Opals, Labradorite, Rock Crystal 


Agate, &c., &c. 
Choice Specimens of New Minerals suitable for Collectors andgMuseums, 
The Finest Collection of Mocha Stones ever made now on View. 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. s 


SAMUEL HENSON; 


97 REGENT STREET, LONDON, W, 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, ° 


For the Use ot Students, Science Tpachers, Prospectors, &c., and to 
illustrate theleading Text-books, in Boxes, with Trays. 


5O Specimens, 10s. Gd.; 100 do., 2is.; 200 fo., 4m, 


New Price List of Minerals, Rocks, tind Stratigraphical Series 
of Fosstls Post Free. 


ROCK SECTIONS for the MICROSCOPEfrom rs. 6d. each, Post Free 
CATALOGUES GRATR. 


CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
always in Stock. 


THOMAS D. RUSSELL 


78 NEWGATE STREET, LONDON, EC. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and®other Desmids, Stentor polymorphus e 
Ophrydium longipes, Floscularia orn®a, Stephanoceros Eichornii and othgr 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, rs., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Midress-—~ ; 
THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 





LANTERN STEREOSCOPE, ANDERTON’S PATENT.) 





9 3 16 in. yp ose ove soe ane was f 
-Harvey and Peak's Form, best make, L5 in. Plates 4109 ö 
$$ i #3 33 17 in. 33) ee 5,10 © s z 
3 3 20 im. 33 s.y 6 iso © 
Ditto, strongly built for Laboratory purposes 
with 24 in. Plates eos eRe ona one bon Bweloe) 
e $ SPECIALLY RECOMMENDED. + 
z & è: t 
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— e NOW. READY. e © WOW READY. ® 
SecondeEdition, mucit Lnla?ged, with 94 Engravings, 8s. oa: In Defy j Gloth. Illustrated with 12 Lithograph 
A QUANTITATIVE CHEMICAL ANALYSIS. Plates. Feice 18s. net. 
è Adapted for *he Laboratories of Colleges and Schools. 
See ' and J. BERNARD COLEMAW, a 
e . London? je & A. CHURCHILL, and all Booksellers. FOAMS. AND ON PROTOPLASM. 
a wag By PROF. O. BUTSCHLI. * « 
NOW BEADY, with 80 Woodcuts, Price 6s. 6d. Translated from the German by E. A. MINCHIN 
die Epition, Revised anal much Enlarged, of B.A. Oxon, FELLOW of MERTON COLLEGE, OXFORD. 
BLOXAMé$ LABORATORY TEACHING: ee ee 
Or, PROGRESSIVE EXERCISES IN PRACTICAL In Demy 8vo, Cloth, 450 pages, and Illustrated with 
CHEMISTRY . 263 Wivures, Price 18s. nets 


Edited by A. G. BLOXAM, Head of the Chemistry Department, The 
Goldsmiths’ Institute, London. ZOOLOGY OF THE INVERTEBRATA: 
° 


London: J. & A. CHURCHILL, and all Bo8ksellers. 
A TEXT-BOOK FOR STUDENTS. 


NOW READY, EIGHTH EDITION, 
Revised and Enlarged, 8s. 6d. er ART ee R = » S - IP ae Y; M. A. 
ELLOW AND ASSISTANT TUTOR or CHRIST’S COLLEGE, AND 
j V ALE N T I Nè S DEMONSTRATOR OF COMPARATIVE ANATOMY IN THE UNIVuRSITY 
QUALITATIVE ANALYSIS. é ala 


Edited-b 
Dr. W R. HODGKINSON, F.R.S.E. In Medium 8vo, Boards, Leather bach. 


London: J. & A. CHURCHILL, and all Booksellers. A i) | 0 T | 0 N A R Y. 0 F B | R D o 


STUDENT'S TEXT-BOOK OF BO BY ALFRED NEWTON, 
A k T B TANY. ASSISTED BY HANS 'GADOW. 
By SIDNEY E. VINES, M.A., D.Sc., F.L.S. With Contributions from RICHARD LYDEKKER, B.A., F.G.S., 
PROFESS@® OF BOTANY IN THE UNIVERSITY OF OXFORD. CHARLES S. ROY, F.R.S., and ROBERT W. SHUF ELDI, 
M.D. (late United ahr rea $) 
kag cet To be completed in Four Parts. Parts r and 2 now ready. 
° i Price 7s. ôg. net each. 
First Half comprising the Morphology of Plants, the Structure ; E S p 
of Plants, and the Classification of Plants (Thallophyta, Mus- In Quarto, Cloth. Price 12s. 6d. e 
cine, and Pteriodophyta), in thick Paper Cover, with 279 3 ; ' 
Ilustfations. i. 62. LOOLOGIGAL ARTICLES 
+ 
Second Half, completing the work, and containing a copious Contributed to the “Encyclopædia Britannica.” 
Index, evill be ready in the course of the year. ; By E. RAY LANKESTER, 
i < aam LINACRE PROFESSOR IN THE UNIVERSITY OF OXFORD. 
' ® London: SWAN SONNENSCHEIN & CO. Ki which are added Kindred Articles by other Naturalists. 
COO OO RH RRR tt 
Now ready, with Illustrations and Plates, 125. 6d, a Demy 8vo, Cloth, 763 pages, and Ilustrated with 


TH F ARTH: 357 Wood Engravings. Price 12s. 6d. 
BE DENS Or TNE Sana | AN INTRODUCTION TO THE STUDY 
im 1893 in the University of Cambridge. OF MAMMALS, LIVING AND- EXTINGT. 


By J. H. POYNTING, ScD., F.R.S. 
Late Fellow pele Coll C bride ; P A f Physics in th By SIR W. M. FLOWER, F.R.S. 
Den ee te eee) FORS a pee ane DIRECTOR OF THE NATURAL HISTORY DEPARTMENTS, BRITISH 
. Mason College, Birmingham. Museum; and 
= In Large 8vo. Handsome Cloth. RICHARD LYDEKKER, B.A., F.G.S., F.Z.S. 


d 


Wood pensar tir Price 125. 6d. àd 





Now Ready, Price 2s. 


RESEARCHES ON MATRICES & QUATERNIONS. AN ni 101 THE STUDY 


E. J. BRILL, Leyden, Holland. ý By A. C. L: G. GUNTHER, F.R. S. 


e 
KEEPER OF THE ZOOLOGICAL DEPARTMENT IN THE RITISH Museun, 
e 


aa Cambridge Scientific Instrument Company, 
St. Tibb’s RowgCambridge. 


è CALLENDAR’S PATENT “LECTRICK PYROMETER In Grown 80, Cloth, Illustrated. Price 25. 6d. 
‘for Scientific and comes. purposes, Descriptive LIFE IN MOTION: OR, MUSCLE & NERVE. 








Pamphlet df the above will be sent Post Free on Appli- b 
cation, BY J G. M'KEN DRICK, RS- 
Deßcriptive List ¢f Physiological and Physical Tostre PROFESSOR r PuysioLocy IN THE UNIVERSITY OF GLASGOW. 





e Ments, &c., withes Illustrations, Post, Free, 1s. 6d, 
"Address all commugications : 


«Instrument Company, Cambridge,” A. anp C. BLACK, Sono, SQYARE, LONDON, W. 
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DIARY OF SOCHETIES.. 


e 
LONDON. e . & 


z e 
e THURSDAY Fesrvary is. © 


Roya SOCIETY, at 4.30.—Chemical Analysis of the Meteotic Stone found 
at Makariwa, near Invercargill, New Zealand, in the Yean 1886: L. 
Fletcher, F.R.S.—-On the Photographic Are Spectrum of Aron Meteor- 
‘ites: Prof, Lockyer, F.R.S.—On certain Ternary Alloys; Part VIII. 

_ Alloys containing Aluminium, Cadmium, and ; Aluminium, Anti- 
mony, and Lead; or Aluminium, Antimony, and Bismuth: Dr.’ Alder 
Wright, F.R.S.—On the Straining of the Earth resultiffg from Secular 
Cooling : C. Davison, 7 eS . ` a 

LINNEAN SOCIETY, at 8,—On Mygroscopic Movements connected with 
Seed Dispersal: Miss. Pertz.-Contributions to the Natural History of 
the Flower, Part II.: J. C. Willis. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows.—-Deter- 
mination of the Available Mineral Plant Food in Soils: Dr. Bernard 


Dyer.—Aérial | Oxidation of Turpentine ang Essential Oils: C. T. 


*Kingzett. 
Rova INSTITUTION, at3.—The Past and Future of Mountain Explora- 
tion: W. Martin Conway. 
CAMERA CLUB, at 8..—-A Plea for Serious Work in Photography: E. J. 
Humphery, - 
. FRIDAY, FEBRUARY 16. 


GEOLOGICAL SOCIETY, at 3.—Annual General Meeting. 

SANITARY INSTITUTE, at 8.—Sanitary Applianges: Prof, W. H. Corfield. 

Rovar INSTITUTION, at 9.—Bacon’s Key to Nature: Prof. Nichol. 

INSTITUTION oF Crvi ENGINEERS, at 7.30.~(Students’ Meeting.) Ship 
Slipways, having® special reference to the Dover Slipway: Walter Beer. 

Quekerr Microscoricat CLus (at 20, Hanover Square, W.), at 8.— 
Annual Meeting.—President’s Addgess ; E. M. Nelson. 


a SATURDAY, FEBRUARY 17. 
ROYAL INSTITUTION, at 3.—Light, with special reference to the Optical 
Discoveries of Newton: TheeRight Hon. Lord Rayleigh, F.R.S. 


o 
SUNDAY, FEBRUARY 18. 


SUNDAY LECTURE SOCIETY, at 4,-~History and Mystery of Writing (with 
Oxy-hydrogen Lantern Illustrations): Geo. Wotherspoon. 


MONDAY, FEBRUARY 19. 
VICTORIA INSTITUTE, at 8.—The Physical Conception of Nature: 


e 
e TUESDAY, FEBRUARY 20, 


ZOOLOGICAL SOCIETY, at 8.30.—On a Method of Preserving Certain In- 
vertebrata for Museum Exhibition: Dr. R. W. Shufeldt.—On a Collec- 
tion of Land-Shells from the Samui Islands, Gulf of Siam: Dr. O. F. 
von Moellendorff.—A List of the Hemiptera Heteroptera of the Families 
Anthocoridz and Ceratocombida, collected by Mr. H. H. Smith in the 
Island of St. Vincent, with Descriptio New Genera and Species: 

' Prof. P. R. Uhler. e 

Rova STATISTICAL SOCIETY (Lecture Theatré of the Museumof Practical 
Geology, 28 Jermyn Street), at 7.45.—Ocean Highways: their Bearing 
onthe Food and Wages of Great Britain: The Right Hon. Lord George 
Hamilton, M.P. ` 

INSTITUTION OF Crvit ENGINEERS, at 8.—Forging by Hydraulic Presstre : 
Ralph Hart Tweddell. : 

SANITARY INSTITUTE, at 8.—Details of Plumber’s Work: J. W. Clarke. 


b Rovat INSTITUTION, at 3.—Locomotion and Fixation in Plants and 


Animals: Prof, Charles Stewart. e 


WEDNESDAY, FEBRUARY 21. 


Socigry or Args, at 8.—-Electric Signalling without Wires: William 
Henry Preece, C. B., F:R.S. 

GrotocicaL Socrery, at 8.—On the Relations of the Basic®and Aci 
Rocks of the Tertiary Volcanic Series of the Inner Hebrides: Sir Archi- 

bald Geikie, F.R.S.~-Note on the Genus Naiadates, as ‘occurring in the 

[i Coal-Formation of Nova Scotia: Sir J. W. Dawson, K.C.M.G., B.R.S., 
with an Appendix by Dr. Wheelton Hind. 

RovaL METEOROLOGICAL Socrety, at 8.—-Temperature. Rainfall, and 
Sunshine at Las Palmas, Grand Canary: Dr. J. Cleasby Taylor.-Report 
on the Phenological Observations for 1993: Edward Mawley.— Compara- 
tive Observations with Two Theatmometer Screens at Ilfracombe ; William 

arriott, 

Rowan Microscopican Society (20 Hanover Square, W.) at 8," Tuci- 
trogus rhoydymeniæ, a Gall-producing Copepod: Prof. G. S. Brady, 


THURSDAY, FEBRUARY 22. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8. 

ROYAL INSTITUTION, at 3.—The Past and Future of Mountain Explora- 
tiong W. Magtin Conway. 

Camera CLuB, at 8.—Hyper Instantaneous Photography : Captain W. de 
W. Abney, F.R.S. e 


FRIDAY, FEBRUARY 23. 


Puysicat Society, at 5.—-A Method of Determining Refra&tive Indices: 
Mr. Littlewood.—A New Electrical Theorem: Thomas H. Blakesley.— 
The Attachment of Quartz Fibres: Prof. C. V. Boys. 

SANITARY [Nari TUTE, at 8.—House Drainage: W. C. Tyndale. 

Rovat Insfirution, at 9.—Transformations of Electric Currents : Prof. 
S. P. Thompson, F.R.S. : 


e 
SATURDAY, FEBRUARY 24. 
Rovar Institution, at 3.—Light, with Special Reference to the Optical 
Discoveries of Newton @The Right Hon. Lord Rayleigh, F.R.S. 
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. Now Readye Sa : 
PHILOSOPHICAL TRANSACTIONS 
THE: ROYAL, SOCIETY. ° 
Conrents or Part A. 139) 4 i 
‘ Price 43 145. ee a 
x. Transmission of Sunlight through the Earth's Atmosphere. 


W. pe W. ABNEY. ® 
2. The Potefifiad of an Anchor Ring. By F. W. Dion. 


3. ®BAKERIAN Lecrure.—The Rate of Explosion in Gases. By HAROLD 
B. Dixon. 


4. On the Residues of Powers of Numbers for any Composite Modulus, 
Real or Complex. By GEOFFREY T. BENNETT. 

g. Ionic Velocities. By W. C. DAMPIER WHETHAM. 

6, The Value of the Mechanical Equivalent of Heat, deduced from some 
Experiments performed with the view of establishing the rdlation 
between the Electrical and Mechanical Units; together with an 
Investigation into the Capacity for Heat of Water at different Tem- 
peratures. By E. H. GRIFFITHS. 


” 7. On the Thickness amd Electrical Resistance of Thin Liquid: Films. By 
A. W. Retnotp and A. W. RÜCKER. 
8. @n sy Measurement of the Magnetic Properties of Iron. By Tuomas 
RAY. 
g. On the Composition of Water by Volume. By ALEXANDER SCOTT. 
ao, The Absolute Thermal Conducttvities of Iron and Copper. By R. 
WALLACE STEWART. 
rr. On Thermal Radiation in Absolute Measure. By J. T, BOTTOMLEY. 
xz, Harmonic Analysis of Hourly Observations of Air Temp@ature and 


Pressure at British Ob:ervatories.— Part I. Temperature. By Lieut.- 
General R. STRACHEY. 


x3. The Variation of Molecular Surface-Energy with, Temperature, 
WILLIAM Ramsay and Joun SHIELDS. 


x4. On the Photographic Spectra of some of the Brighter Stars. @By J. 
NorMAN LOCKYER. ; 

rg. Aberration Problems.—A Discussion concerning the Motion of the Ether 
near the Earth, and concerning the Connectiog, between Ether' and 
Gross Matter. By Oxiver J. Lops. + $ 


By 


6. On the Results of an Examination of the Orientations of a namber of 


Greek Temples with a view to connect these Angles with the Ampli- 


. tudes of certain Stars at the Time the Temples were founded. By 


F, C. PENROSE. . . À l 
17. Memoir on the Theory of the Compositions of Numbers. @ By P. A. 
. MacManon, Major R.A. m 


18, On the Evidences of a Submergence of Westerri Europe, and of the 
Mediterranean Coasts, at the Close of the Glacial or so-calted Post- 
glacial Period. By JOSEPH PRESTWICHe, . i 

19. Magnetic Qualities of Iron. By J. A. Ewing, M.A; F.R.S., and Miss 
HELEN G. KLAASSEN. * 

20, The Potential of an Anchor Ring.—Part II. By f. w. Dyson. 

2x. On the Annual and Semi-Annual Seismic Periods. By CHARLES 
DAVISON . 


22, On the Differential Covariants of Plane Curves, and the @perators em- 
ployed in their Development. By R. F. GWYTHER. 





CONTENTS OF PART B. 


Price €2 138. ° 
r. On the Organisation of the Fossil Plants of the Coal-Measures.—Part. 
‘ XIX. By W. C. WILLIAMSON. + 


gz. An Experimental Investigation of the Nerve Roots which enter into the 


® Formation of.the Brachial Plexus of the Dog. By J. S. Rusrew’ 


RUSSELL. 


. ° 

3. Contributions to the Anatomy of Fishes.—II. The Air-bladger and 

. Weberian Ossicles in the Siluroid Fishes. By T. W. Brrece and A. 

C. Happon. A ' 

4. The Electromotive Properties of the Skin of the Common Eel. By E. 
WaymoutTH REM. 


® 5. The Cerebrum of Ornithorhynchus paradoxus, By ALEX gHILL. 
By Avex HI. Se 
7. On some New Reptiles from@he ElginSandstones. By E.T. NewTon. è 


6, The Hippocampus. 


8, The PhysiologicabAction of the Mitr#es of the Paraffin Series, considered 
in connection with their Chemical Gonstitution. By J. Tuzofore 
Casu and Wynpuam R. DUNSTAN. ` 

g. Experiments in Examination of the Peripheral Distribution, of the 

Fibres of the Posterior Roots of some Spinal Nerves. By CHARLES 

S. SHERRINGTON, 2° $ 


ro, On the Colouration of the Skins of Fishes, especially of Pleuronectidæ » 


+» 


By J. T. CunninaHam and C.A, MacMUNN. œ oo 
e e 
London: HARRISON & SONS, 45 St. Martin’s Lane, W.C 
e. + g 
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e B d NOTI ca? —A duertisements and business letters for 
> ST “DRAPER 5 INK (DICHBOIC) NATURE s4ĝuld ġe addressed to the Publishers ; 
Editori&l communications to thee Editor. The 
os “When this mk is used writing telegraphic address of NATURE is ‘‘ PHUSIS, 
à becomes # pleasure, LONDON.” 
‘x Oe: May be had from all Stationers. SUBSCRIPTIONS TO «“ et ail 
3 ? 4 f.t b 
P KNOWN In Jars 6d. 1%, & 2s. each À vent i oe es © gto ot eao’ aa 6 
Can he obinihed in Gondon: through Messræ Barcuay & Sons, Farringdon . Hs aaa 5h Ae RC SS ee 4 6 
Street; W. EDWARDS. Old Change: F. NEWBERY Sens,. Newgats Quarterly . 2... 1 ee eee ee 2 0O 7 
Met; and to be had of all Stationers. To ALL, PLACES ABROAD:— 
BEWLEY & DRAPER (Limited), Dublin ° Yearly, s 6 wee ee ee ee e IXO 6 
8 a al aa aaa aS Half-yearly. “oer © © © > o ù» a o 8 o I5 6 
i 7 Quarterly . a 646 a ee e ee AS *o 8o > 
THROAT AND COUGH CHARGES FOR ADVERTISEMENTS, 
Three Linesin Column . . . , «gs @.2 6 
Soremess and Pere re Vole gi eer lcrnaias Gough, and affect- Per Linea fter no o 7 . s -_ o 9 
o & ' One Eig age, or Quarter Column . o 
å EPPS’ S, GLYCERINE JUJUBES. Quarter Page,pr Halfa Column ... II§ © 
Th contact with the glands at the moment they afe excited by the act of Half a Page, or a Column a RF Le 3 5- 0 
sucking, the Glycerine in these agreeable Confections becomes actively Whole Page ..... pea i fo: 2 5 6 o 


healing. m 


Sold only in Boxes, 7}d., and Tins, rs, 1$¢., Labelled. 
JAMES EPPS & Co., Ltd., Homeopathic Chemists, LONDON. 


meer cmnnntenmmenmninnnnensasnciitt A I nnn 
HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
| all Medicine Vendors, 








Money @rders payable to MACMILLAN & CO, 
OFFICE: 29 Renrorp *Stremr, STRAND, W.C 
ea 


To SCIENTISTS and LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Oveco fine Ilus- 
trations, with Priceless wrinkles in ‘all Branches of Optical Projection. 
Never before Published. How to‘ choose, what to avoid, and how to 

‘use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Shde Making and Paintings Enlarging, Register- 
ing, &c, &c. Prof. MALDEN says:~‘tA thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6d. ; Postage, 5@. Worth its weight in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, ai 
House, Mortimer Road, Kingsland, North London. 





- MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


THE THEORY OF HEAT. By THOMAS PRESTON, 
A? (Dub.), Fellowgf the Royal University of Ireland, 


se Professor of Natural Philosophy, University College, 
"Dublin. 8vo, 17s. net. 

. ‘ELECTRIC WAVES. Being Researches on the Propaga- 
tion of Electric Action with Finite Velocity through 
Space. ByeHEINRICH HERTZ, late Professor of 
Physics in the University of Bonn. ‘Authorised Transla- 
tion by D. E. Jones, B.Sc. With a Preface by Lorp 


= KELVIN, P.R.S. Illustrated. Svo, ros, net® 
. GLASGOW HERALD.—“. Lord Kelvin favours 
us with a highly interesting preface of six pages. s... Fall 


details of Hertz’s experiments are given in his papers, and the 

supplementary notes at the end, with their explanations and 

° čopious references, add greatly fo the value of the book as a 
ny whole,” 

A TEXT BOOK ON ELECTRO-MAGNETISM AND 

THE CONSTRUCTION OF DYNAMOS,  Vol.el. 

° By DuGALD C. Jackson, B.S., C.E., Professor of Elec- 

trita] Engineering, University of Wisconsin, Svo, gs. net. 


AN FLEMWENTARY TREATISE ON THEO- 
e RETICAL MECHANICS, By ALEXANDER ZIWET, 
Assistant -Professor of Mathematics in the University 
of Michigan. Part I., Kinematics. 8vo, 85. 62, net. 
Part “IL, < Introduction tq Dynamics, Statics. 8vo, 
eS Bs, 6d. net, 
* ECONOMIC GEOLOGY OF TRE UNITED STATES, 
p e With Briefer Mention of"F®@eign Minel Products. By 
a “RALPH S. TARR, B.S., F.G.S.A., Assistant Professor 
of f Geology at Cornell University. Bv0, 16s. net. 


” MATERIALS FOR THE STUDY OF VARIATION. 
Treated with Esp€cfal Regard to Discontinuity in the 


è Origin of Species. By WILLIAM BATESON, M'A., 


A THEORY OF DEVELOPMENT AND HEREDITY. 


By Henry B. ORR, Professor at thé Tulane University of 
Crown 8vo, 6s. net. 


ATEXT-BOOK OF THE PHYSIOLOGICAL CHE- 
MISTRY OF THE ANIMAL BODY. Including an 
Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 

. Professor of Physiology in the Owens College, Victoria 

University, Manchester ;: lately Fullerian Professor of 

. Physiology in the Royal Institution of Great Britain, &c. 

With two Chromo-Lithographic Charts b¥ SprLLow and 

eè Wrfxrnson. Vol. IL, The Physiological Chemistry of 
< Digestion. 8vo, 18s. 


PAIN, PLEASURE, AND ASTHETICS, An Essay 


concerning the Psychology of Pain and Pleasure, with 
e special reference to Æsthetics. By HENRY RUTGERS 
MARSHALL, M.A. vo, &. 6d. net. 


DICTIONARY OF POLITIGAL ECONOMY. Edited 
by R NGLIS PALGRAVE, F.R.S. Sixth Part 


a Vol I.). ‘Medium gvo, 3s. 6d. net. 


P tag te OF POLITICAL ECONOMY. Edited 
H. INGLIS PALGRAVE, F.R.S. Yol I. @—E. 


Medium Svo, 21s. net. 


GUA RDIAN.—** A most useful book of reference, wherein 
will be fougd information on nearly all points which a student 
of the subject will require.” 

NEW YORK INDEPENDENT.— ‘ When complete will 
be unique as to range and plan in the English language.” 


SOCIAL EVOLUTION? By BENJAMIN KIDD. 8vo 


Louisiana, 


Fellow of St. J ohn’s Gpllege, Cambridge. 8vo, 21s. net. Ios, net. a è 
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MESSRS. MACMILLAÑ & CO. 3 TEXT- BOOKS FOR ADVANGED STUDENTS.. 


POPULAR ASTRONOMY By Simon Newcontb, PL. D., Prot. 
Fi 


fessor U.S. Naval Observatory. With 112 Effgravings and Five Maps of the Stars. Medium, 8v9, 18s. 


A TEXT-BOOK OF THE PRINCIPLES OF. PHYSICS. By 


ALFRED ANRE i MeA. Second Edition. Medium 8v@ ats. — 4 


THE THEORY OF LIGHT. By Thomas Preston, MA, With 


Illustrations. 8vo, 15s. net. 


APPLIED MECHANICS. By Je ames H. Cotterill, FR. S5., Pro- . 


fessor of Applied Mechanics in the Royal Naval College, Greenwich, Second Edition, Revised. Medium 8vo, "18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE ON INORGANIC AND ORGANIC CHE- * . 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. 8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol, L- The Non- Metallic Elements. Second Edition. yer 


Vol. II. Two Parts. _ 18s. each. 
Vol. IIL—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives. | 


e Parts I., IIL, IV., and VI., 21s. each. Parts IIL and V., 18s. each, 


INORGANIC CHEMISTRY. By Ira Remsen, Proferbot of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M.PATTf£SON MUIR, M.A., F.R.S.E,, assisted by D. M. WILSON, Witha Plate. 8vo, 125. 6d. 


HISTORY of CHEMISTRY from the EARLIEST. TIMES 
: o THE ORERE DAY. By ERNST VON MEYER, Ph.D. Translated by George McGowan, Ph.D. 
vo, I4s, ne 


TEXT-BOOK. OF Ce ae By Sir Archibald Geikie, BRS. 


Third Edition. Medium 8vo, 28s. ° e 


A POPULAR TREATISE ON THE WINDS. ‘Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorms, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National se of 
Sciences, and of other Home and Foreign Scientific Societies. Second Edition. 8vo, 175. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE TN- ° 
p HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Translated by J. T. CUNNINGHAM, M.A., F.R, S.E. 8vo, 125. 6d. e 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG. With Preface by Prof. Dr, Ernst HAECKEL, Translated by H. M. BERNARD, MA. Cantab., 
and M. BERNARD. Part I. 8vo, 17s. net. » [Fo], ZZ. in the Press. e 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES, By Prof. R, WIEDERSHEIM. Adapted by W. NEWTON FARRAR 8vo, 12s. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M.D. 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge, With 
Illustrations. Sixth Edition. Part I. compyising Book I.—Blood--The Tissues of Movement—The Vascular Mechanism. 


8vo, cloth. 105. 6de 


THXT-BOOK of PATHOLOGICAL ANATOMY and PATHO- 


GENESIS. By Prof, E. ZIEGLER. ‘Translated by DONALD MACALISTER, M.A., M.D, Illustrated. 8vo. à 


Part IL—GENERAL PATHOLOGICAL ANATOMY. Second Edition, 12s. 6g. ; 
Part Ile-SPECIAL PATHOLOGICAL ANATOMY. Gections I.—VIII. Second Edition, 12s. 6d, Sections IxX.— 


XII. ras. 6d. Pm 


A THXT-BOOK OK PATHOLOGY, System&tic and Practical” ° 
By D. J. HAMILTON, M.B., F.R.C.S%E., F.R.S.E., Professor of N Aberdeen. Copipusly, 
Tiustrated, Vol. I. Med. 8vo, 255. . [Fol II. shortly.", 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F.» 


M. BALFOUR, M.A., FeR.S. In two Vols. Second Edition, Medium 8vo. Vol. I. 185.0 Yol, II. 2ts, © 
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MICROSCOPIC OBJECTS. 


NEW AND INTERESTING 


Phantom Shrimp (Caprella linearis) . . 
Young Lobster, rs. 6d. Sandhopper PA ids 
Sresh-water Shrimp (Gasmawrarus pulex) m. 
Kiock-fish Bouse (Caligus centrodonii) .«.. oe 
Marine Fleas-(Asterofe maria), showing crystals 
of carb:nate ‘of lime}. very pretty and in- 
‘teresting | seet eee nee ae eit ii 
New Slides of Rotifers :—Triarthra, 2s.; Limnias 
35.; Anurea, 2s.; Notops, 3s. 6d.; Asplanchna 
Sections of Stems of Exogen, Endogen, ani Acro- 
gen, double-stained, moM@ted separately on 
one ide... ise or seis ioe 
Anatomy of Leaf—g species on one slide ... sss 
Antheridia and Archegonia Sf Sphagnum obtust- 
/oliuut, mounted separately on one slide f 
Pethallfim of Moss ...... ee see 
Volvox globatos... ash: o ee ssie ligas Sei 
Group of about 150 Diatoms from Gling%re, Jut- 
lagl; very fine ... : eee aie 
Type-slide of 400 dfferent species of ‘Diatoms, 
each specie mounted separately with the 
name ghotographed beneath it, in case œ 500 
Set of 12 Test Objects, guitable for all powers, 
@intase .® Sas i: ET æI IO 
Very®eautiful Artistic Groups, composed of Dia- 
toms, Wheels of Chirodota, Archors and 
Plates of Synapta, unsurpassed for exhibition 
purposes... » each 8s. 6d., 16s, and I 1 o 


Any of the above Objects sent by return on receipt of 
remittanceforprice. » 
CLASSIFIED Lis®, representing a Stock of 40,000 First- 
class Objects, sent post free on application. 


MICROSCOPES AND APPARATUS. 


WATSON & SONS’ TRIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
ata piuyand convenience of m&pipulation by any other 

e ome ium size or Student’s MAstrument. Pri€e from 

45S. . , e 

WATSON & SONS’ VAN HEURCK MICROSCOPE 

ə combines every mechanica! convenience with the ut- 
most @recision in all the , working parts, and is 
Unsurpassed for Photo-Micrography and all Research 
of the most delicatenature. 

NEW SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, ro, 
and 20 diameters. These give large and flat field, excel- 
@ent working distance, and exquisite definition. Price 
14S 62@each. ® A : 

LABORATORY DISSECTING MICROSCOPE, ar- 

ganged to carry the above magnifiers, and of most 
convenient design, price £2 2s. 
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Full Uiustrated Catalogue of Microscopes and Appa- 
ratussent P&t free on @pplication to ` 


W. WATSON. & ‘SONS, 


* Opticians to H.M. Government, 
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COCOA 


; : . z a f | 2 ae 
313, HIGH HOLBORN, LONDON,®.W.C. r7: O |- l O e 

and 78 Swanston Street, Melbourne,’ Australia. eS eo 73. 
Awarded 37 Gold ahdgother Medals at.Internation@ Ex- _ '- 

hibitions, Phcluding ¢ Higltst Awards atthe World's Fair | WY. 
. Chic&g¢} 189g, for excellence of Manufacture. ; r E EG 
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Concentrated 


= 


6C Prize Medals Awarded to t 
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BE CAREFUL TO ASK FOR FRY’S PURE CONCENTRATED COCOA. 
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PERKEN, SON AND RAYMENT, 
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MANUFACTURERS. 


7 FREE. 


CATALOGUE IS SENT POS 


“OPTIMUS ” MAGIC LANTERNS. 
e Each Lantern’ is efficient for: Exhibi- 


‘OPTIMUS ”’ | 











The Lens gives crisp definition, 


tions. 


+ 


+ 


s Wide Angle®Long Focus, Rack Camera, Three Double Dar’ 


X12 
£30 


15 





I2 X IO 
£25 





1o X 8 
£20 





* 


linear Léns, Instantaneous Shutter, Tripod 
Giving Pictures of the following sizes in inches 


84 X 6h 
£16 





64 X 43 
£12 





Rayment’ 4 
' Slides, ‘‘ Optimus ” Rapid Recti 
4r X 34 
£10 


| 


RAYMENT, 9st LONDON. ` 


and best Waterproof Case. 
ù m oe . 
Prigted by Ricu&irp CLAY AND Sons, LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of Londqn, ayd published by 
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QI ACMILLAN AND Co., at 29 Bedford Stree® London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, February 15, 1894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. , 


: “« To the solid ground ) o 
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O) Nature trusts ihe mind which builds for aye.”—WoRDSWORTH. 
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NEWYON'S NEW PATENT ELECTRIC LANTERN, 


ra 
~, i i 


‘NEWTON & CO., ? a 


3 FLEET ST, IN x 


LONDON. > 
i ra if 
E e ! 


New tine etna mom 
Lantewn and 
SMde _ . Wh set E. armies 
Catalogue, een 
Now READY, 
Post Free, 64 
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Electric 
Lantern 
and Arc” Lamp 
for Scientific 
Demonstration 
Complete 
as ‘Fig, £25 
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ATED PRISE 
BALANCES AND: WEIGHTS. 


“Royal 8vo, 16 pp. s 
Post free upon application. 
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Te ca TUBA we 
COMMERCIAL BALANCES, (Dutch, System), End. Knife Bakes, 
emovable Pans, Lever Release, N jeedle Pointer; very sensitive. 
Tog@ry so too "250 ` 500 "x0e0¢ grammes. “ 
Price - z0- 27/6 pe SGo- A2 wach. peaa 
Ditto » stronger, Large Commercial Pans, 
Price vw... ETE Sar Si 105 SEN 6, 7, 8, 10ain. diam. 
COMMERCIAL WEIGH1'S—Fitted in Polished Wood Block. 


£ gramme toso roo 5'0 rooogsrammes. | - 2 grain to 600 1000 grains. 
JOH N E GR 9/3 . 14/6 rr F 5/6 Qi- set. 
x N & S N LD: 
$2 G MO STREET’ nO Wee 


NALDER BROS. & CO. 


' “H. NALDER. A. SOAMES. 
SOLE ADDRESS— 


16 RED LION ST., CLERKENWELL, annon, ct 


MAKERS OF r 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL :CHRONOQRAPHS, 
GALVANOMETERS & WHEATSTONE BRIDGES, 


‘ 
AND EVERY DPSCHETION OF 


ELECTRICAL TESTING & MEASURING APPARATUS. . 
Pe ee Ce DRUMS 


FOR ALL PURPOSES. 


ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION, 


TELEGRAPHIC ADDRESS: 
_SECOHMM, ‘LONDON. soe x 


NEGRETTI å TAMBRNS THERMOMETERS 


The outside Window Bracket Thermometer ® 
enables’ the‘ observer: to read the Present 
_ Temperature from inside the House. 


PRICE 2I/- and upwards, ° 


TELEPHONE 
- 6770. 





) ; i a t š ® 
. Accuraté Thermometers for Sitting-Rooms and 
i Bou ‘Bed- Rooms, 18s. per dozen. 


_MLUSTRATED PRICE LISTS, „EREE To. ALL PARTS OF WE WORLD. 


MEGRENTI. & ZAMBRA, 


- Scientific Instramegt Makers . to Her Majesty the 
Queen and British and Foreign Government’, 


38 HOLBORN. VIADUCT., 
j au o..  BRANĜHES— ° 
48 Cornhill, and 122 Regent Street, Lond8n.: 
Photographic Studios : Crysta? Palace. 
+ + 








ae Ka y : J j è e 
‘°° ‘ e e 9 é , i 
GHKKe — NA LURE e [FEBRBARY 22, 1894 





; l e 
- © BREISH MUSEUM. 
‘the BEADING ROOMS will be CLOSED: on TMURSDAY, 
MARC r, to MONDAY, MARCH «5, gclusive. 
: l ® &. MAUNDE THOMPSON, 
e «British Museum, February 2t, Principal Librarian and Secretary. 
1894. =i bd 
® 
te= = 
. °» THE ELECTRICAL. 


ad AND è 


“GENERAL ENGINEERING COLLEGE, 
ane? 


"SCHOOL OF SCIENCE. . 


‘rPENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
Princrpan—G, W. oe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instrucror-—-C, CAPITO, M L. E.E., M.L.M.E. 
Labdarories, Dynamo Room, Steam Engine, Efigineering Workshop 
“With Machine Tools. Pattern Shop, &c. : , B 
The College, provides a Training for Electrical, Mechanical, Civil, anc 
e Mining Engineers, for Science Students in” Mathémiatics,” Physics, Che- 
, mistry, Biology, Geology, and Mineralogy, and Preliminary Training tor 
e: e Students entering Cøoper’s Hill and the Central gnstitution. 


‘THE YORKSHIRE COLLEGE, LEEDS. 


DEPARTMENT OF CIVIL, MECHANICAL, AND 
ELECTRICAL ENGINEERING, 
The next SESSION will begin‘on TUESDAY, OCT ‘BER 2. 
Applications for admission will be received up to SEPTEMBER 28. 
A Prelinunary Ex minati:-n in Elementary Mathematics will! eac ndition 
of admission. except for such Students as have recently passed the Matricula- 
tiun Egaminarton of the Lond n University, the Preliminary Examination of 
tthe Vict.ria University, or other approved Examination. 
Prospectus may. be obtained from the REGIS; RAR. 


BEDFORD COLLEGE, LONDON 


k -{FOR WOMEN), 
8 and g YORK PLACE, BAKER STREET, W. 


'The, LENT TERM will begin on Monday, February rg. Four popular 
tLectures on ** Legkoman Franca.s ” will be delivered on Wednesday after- 
“noons, at 4.30, by M. Vicror User, beginning on February 21. 

œ ' LUCY J. RUsSe LL, Honorary Secretary. 


_  ® GUY'S „HOSPITAL. 


l PREGI MINARY SCIENTIFIC (M.B. Lond.) Classes are held through: 
‘out theeYear. Special Instrction is given forthe July &xamination. 
,, Fee 16 Guineas, 


© ‘se 
k ` 


GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS in SEPTEMBER 1894. FOUR 
OPEN SCHOLARSHIPS, TWO (£150 and £60) in SCIENCE, and 
TWO (fsrvo andso) in AR I'S. 

” Particulars and Cupies of Examination Papers on application to the DEAN, 


Guy’s Hospital. 


“e HARTLEY INSTITUTION, — 
, SOUTHAMPTON. | 


~The Hartley Council Invite Applications for the undermentioned Appoint- 
‘rmentsi— . : Pog 
ʻe. (1) Eor the office of Principal of&he Depar ment of Science and General 
. Education and Professor of Mathen@atics and Physical Science, who must be 
' © Graduate of a University in the United Kingdom. He.will be required to 
uence his duties in September 1894, and to devote his whole time to 
sthem. a 
Salary £250 per annum, with pros ect of increase. - "e 
P (2) For the office of Lecturer and Instructor in Chemistry, to commence in 
. September 1894, and to devote his wh le time tu his duties. i 
Sagary-$x50 perannum and two-thirds of the grant from the Science and 
Art D Qarcment, which may be received on account of his teaching in 
«Chemistry. ` ooe an, 
e Further information may be obtained from the Secretary, by whom 
, applications must be received not later than March zo. 


7 “TO NATURAL HISTORY COLLECTORS. 
s , 
.' A BARGAIN. FOR DALE, a large hand- 
= some mahogany Cabinet, 8 feet long, 64 ities high, atid’.x9 inches 
deep, In three compartments, Booved for 40 shelves. Excellent order. 


, , Cost £20; offered tor £5. e 
v. Address, "' STELIs,” Nature Offgce, Bedford Street, W.C. 


` A splendid Collectiog of about 300 Specimens. Comprising Calsite, Red 

è vtughite, Copper, Iron, ‘lin, Red Quartz, Black" Quartz; Petrified Fruit, 
C, &c., some of which aregvery rare and valuable. Keférence given if 
«required. For further particulars, apply A..GiBson, 42 Belgravia Street, 
v Pendrice. , ee et ge ee 
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BIOLQGICAL SPECIMENS 
* "DISSECTION. 


AL®& the forms required for the various Science Courses, notably the 
London B.Sc Intermediate and Final. , 

To show the range in the supply, we select the following few examples. 
from our list of siard of 500 types i= 

SCYLLIŲM, 6s. 6d. per doz 

AMPHIOXUS, 65. Gd. ,, 


PATELLA (large), xs. 6d, per dez. e 
Py | Currons (2 ins. Ing), 48. ss 
ASCIDIA, 45. a | N gees arge), 35. _ i 
Sepia, 1s. 6¢. each. H OLOTHURIANS (3 ins. long), 15. 4d. each. 


Smaller Quanti.ies at Proportionate Prices. 


SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. . 


MUSEUM SPECIMENS. 
LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Staion, Jersey (L) 


SAMUEL. HENSON, 
LAPIOARY MINERALOGIST, €e. 


ESTABLISHED 1840. 


‘Precious Stones Cut and Mounted to any Design. Always on Mind, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. 
Beautiful Carved Queensland Opals, Rock Crystal 
Agate, &c., &c. i e 
Choice Specimens of New Minerals suitable for C lectors and Museums, 
The Finest Cullection of Mocha Stones ever made now on View, 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus fer 


Student or Prospector. è 
LESSONS GIVEN, 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. «& 
i $ 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use ot Scudegts, Science Teacners, Prospectors, &c., and to 
illustrate theleading Cext-books, in Boxes, with Trays. 
50 Specimens, 105. 64.; 100 do., 21s.; 200 do., 42m, 
New Price List of Minerals, Rocks, and Stratigraphical Sertes 
of Fossils Post Free. 
BOCK SECTIONS for the MICROSC PErrom 1s. 6d.each, Post Free 
CATALOGURS GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 
alwaysin Stock. , ° 








Labradorite, 





THOMAS D RUSSE 


78 NEWGATE STREET, LONDON; E.C. 


COLLECTIONS oF MINERALS, ROCKS, oR FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &e. 


_And Illustrating the various Manuals, &c.,:as used at all: Colleges, 
Schuols, &c., price 106. 62. to 425, aud upwards, Special Instruction and 
Collections for Travellers, Prospectors. &c. Terms on application. 


MIGROSCOPIC SECTIONS*OF ROCKS & MINERALS. # 


The larZest and best Series of che most interesting varieties from hwndreds 
oflocalities, All one price, rs. 62 each, post free. Last free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every description. 


CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS R. GREGOR Y, 
MINERALOGIST AND GEOLOGIST, 
$$ CHARLOTTE. ST. FITZROY SQUARE, LONDON, W. 

& Shea th 


MICROSCOPE, BY POWELL AND ’,LEALAND, 
FOR SALE, SECOND-HAND. 

- No. 3 with Monocular and ®in cular Bodies, 8 Eyepieces, Paraboloid, 
Bull’s-eye Condenser, OQ! jectives, 2”, 1”, 4”, 4”, and 4”, 11 Mahogany Case. 
Original Cost, £80. Present Price, Laze To be%een at . 
C: BAKER'S Opueal and Su gical Instruiné&t Warehouses, 243 and 24 

ME High Holborn, Loudon. 

T i o 


i ~ 





e + s . a7 T à 
l i w Pa N 
e $ m e of: *. $ e 
e’ ° ° 
° of m "4 e . °’ 
e. 3 gue ee... 
FEBRUARY 22, 1894] ° «NATURE a ee SOXNKE 
ng SP eo = 


=: 


e 
G l4 eo >» 
Sale by Muction. ,. 
MONDAY NEXT, FEBRUARY 26, ' 
NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS will Sell by At&tion 


at his Great Rooms, 38 King Street, Covent Garden, on MON DAY, 
FEBRUARY 26, at half-past r2 o'clock precisely, British and Exotic 
Lep®optera, including many rarities, Butterflies in Papers, a Collection 
of Minerals, Fossils, Mammals, Birds get up in Cases, Bird?’ Skins and 
Eggs, Heads and Horns of Agimals, Animal Skins, a few Books, 
Cabinets, &c. 

On view the Saturday prior, xo till t eag Morning of Sale, and Catalogues 

ri b 


i A MAGNIFICENT 
BINOCULAR MICROSCOPE 
e By ROSS 
For Sale—A Bargain. 


Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro pectroscope, Polarising 
Apparatus; Highest Class Objectives from 3 inches to }, all by Ross; also 
ay; Apparatus Lamp, &c.. Objects, &c., equal to new. Cost nearly £200! : 
will be sold a bargain, Particulars of W. C. HUGHES, Brewster House, 
Mortimer Road, Kingsland, London, N. 
toad, I neeiand, London, Ny O E 
°TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used hy late W, LANTCARPENTER, Esq , Prof. Forges, &e, Minia- 
ture {riple Lantern constructed for B. J. Mauorn, Esq., thisseason, New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Roya! Polytechnic Institution, Dr. H. GRATTAN Guinness, Madame 
ADELINA PATTI, &c. Pateni Pamphengos Science Lanterns. Science Lecture 
Sets. Novelties. Cheapest Lantern Outfits in the World, Grandly Hius- 
trated Catalogue, over 180 choice Engravings, 6¢ ; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free. —W. C. es SPECIALIST, Brewster House, 82 Mortimer 
Roa@ Kingsland, N 


tt a I A 
W. WILSON, formerly Foreman at Messrs. 


ELLIOT’ BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni ’ Benches, Goniometers, Spectrometers, Spectro- 
scopes, ‘Cathetometars, Micrometer Microscopes, Micrometer Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors.—56 Crogsland Road, Cf&ilk Farm, London, N.W. 











LANTERN STEREOSCOPE. 





~PERKEN, SON 


are IS SEN? POST FREE. 


i ce _ 


“OPTIMUS ” MACIC LANTERNS. 


Each Lantern is efficient for Exhibi 
tions.@ The Lgns gives crisp definition, 
being a superior Achromatic Photographic 
Combination, with Rack and Pinion Com- 
pound Condenser of gin. diameter. Each 
has 3-wick Refulgent Lamp, and is com- 
plete in Box. Russian Perforated. 


Student's Je petan (to take Demonstrating Tank) with Brass £ s. 
Sliding Tu be ar: asr ter one ees 2 

Russian Iron Body, Brass Sliding Tubes... w- 210 

hee outside, Bean Panelled poe; Brane Stages & Sliding 

` UDES see oe aoe 


Lani@rn PHOTOGRAPHS, Plain 1h, Coloured 1/6 each, 





d. 
D 
0 
0 
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PERKEN, SON & RAYMENT, "pium 





o BE ADAPTED TO ANY LANTERN. 


TESLA’S APPARATUS,’ 
WIMSHURST MACHINES from £1 15 tè £50, 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 O. 


HARVEY AND PEAK, 


8y Appointment to the Royal institution of Great Baltain. 


AND RAYMENT, MANUFACTURERS. 


F. He BUTLER, M.A. a E eines : 


| NATURA HISTORY AGENCY, ° 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects- 
Scientific Baterest. 


Recent additions toStock include numerous richly coloured and interesting * 
polished Scotch Agates, and a large geries of OrnamengilGhells. Specinéen 
Tubes, Glass-topped Boxes, Card Weave: Labels, lowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ente- 
mologists’ requisites always on hand. Lapidary’s work executed. 

Now Ready, THE GLACIAISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. AlseeRESEARCHES ON THE UEPE’ CRETACEOUS. 
ZONES, by W. F. Hume, D.Sc., price 2s. 6d. aS 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus 
Ophrydium longipls, Floscularia ornata, Stephanoceros Bichorni@and other - 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specignen. 
Tube, with Drawing, ts., Post Free. Anodonta, Astacus nobilis and other- 

Living Specimens for Dissection. 


Address- 
THOMAS BOLTON, | 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


ALBERT EDWARD JAMRACH- 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery- 
Netsukis, China, Lacquer, Gongs, Shells. and other Curios. Py 


BREAKFAST—SUPPER. 


EPPS'S 


GRATEFUL—COMFORTING. 


COCOA. 


_ BOILING WATER OR MILK. 
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OPTIMUS”? 
BO O ORATIE 
OUTFITS: 


Rayment’s Wide Angle, Long nee Rack Camera, Three Double Darf 
Slides, “Optimus ” Rapid Rectilimear Lens, Instantangous Shuttes, Tripoc: 
and best Waterproof Case. on 


Giving ‘Pictures of the follouiing sizes in inches. 
4X Ok x 4 84 x 6} hs A a 


£10 * £12 £15 £20" £80 ° 
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NOW READY. Price gts. 


. THE DAWN OF ASTRONOMY. 


STUDY OF THE TEMPLE ‘WORSHIP AND MYTHOLOGY. OF THE ANCIENT EGYPTIANS. 
e i By J. NORMAN LOCKYER, ŒB., F.R. S.,.é&c. 


bd Roa 8vo, ‘148 pages. Fully Illustrated. 


“<The Dawn of Astronomy? appears to us to be a book, ‘whether its specific conclusions are 
accepted or not, that must give an entirely new r complexion to the future study of Egyptology.” —— 


e CASSELL & COMPANY, LIMITED, LUDGATE HILL, LONDON. 





‘Verlag von WILHELM ENGELMANN in LEIPZIG. 


è Soeben erschien : 


TOBIAS “MAYER’S STERNVEŘZEICHNISS. 


Wach den Beobachtungen auf der Göttinger Sternwarte in den Yahren 1756 
bis 1760. 


Neu bearbgitet von ARTHUR AUWERS. 
Gr. 4° Preis Mark 22. 


By LIONEL S. BEALE, M.B, F.R.S. 


SLIGHD AILMENTS: Nature and Treatment. 3rd Ed, 5s. 


OUR MORALITY AND THE MORAL QUESTION: 
2nd Ed. 3s. 6d. 
THE LIVER. @p. 230.. 86 Illustrations, many coloured. 5s. 


HOW. TO WORK. WITH THE MICROSCOPE, 100 
Plates. ers Harrison.) 

‘'PROTOPLAS 4th Edition, . (Harrison. ) 

THE MICROSCOPE IN MEDICINE. 86 Plates. ars. 


BIOPLASM : orp Living Matter. 6s. 6d. 

ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 64, 

THE “MAGHINERY” OF LIFE, 2s, 


London: J. & A. CHURCHILL. 


PHOENIX FIRE OFFICE, 


19 LOMBARD ST., E. C., and 57 CHARING CROSS, S.W. 
: ~ ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRICe LIGHTING ‘RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIŅS. 

" SECRETARIES —W., C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £12,000,000. ” 


“The Cambridge Scientific Instrument Company, 
. St. Tibb’s Row, Cambridge. 


*CALLENDAR’S PATENT ELECTRICAL PYROMETER 





cation. 


e Descriptive List of Physiological and Physical Instru- - 


ments, a&c., with 95 Illustrations, Post Free, rs. 6d. 
Addttss all communications; 


ess Instrument Company, Cambridge.” 





e®* 
oMathematical Instrument Naputaenirar tod. M. avori; Council of 
: India, Science and Art Depagment, Admiradty, &c. 


Mathematical, Drawing,» aad Surveying Instruments 
of every description. 


Of the Highest Quality and Finish Sat the most Moderate Prices. 


$ lliustrated Prite Lis? Post Free. 


W. F. S. ebtained the only @Mgdal in the Great Exhibition of 1862 for 
Excellenge: of- Construction of Mathematical instruments, and’ the only. |. 


GoD MEDAL in the International Inventions Exhibitién 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition. 1886; . 


Address;~GREAT TURNSTILE, HOLBORN, LONDON, W.Ci- | 
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Descriptive- 


Now ready, with Illustrations and Plates, 12s. 62. 


THE MEAN DENSITY OF THE EARTH: 


An Essay to which the Adams Prize was adjudged 
in 1893 in the Unwersity of Cambridge. 
By J. H. POYNTING, Sc.D., F.R.S. , > 


Late Fellow of Trinity College, Cambridge; Professor of Physics in the 
Mason College, Birfuingham. 
In Large 8vo. Handsome Cloth. 
London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 


Just Published. 8vo. Price 4%. öd. 


THE ALCHEMICAL ESSENCE AND THE 
CHEMICAL ELEMENT: - . +- 


An Episode in the Quest of the Unchanging. 


By M. M. PATTISON MUIR. 
Fondon: LONGMANS, GREEN, & CO. 


Crown 8vo, 7s. 6d. net, 


THE FLOWERING PLANTS. 
* OF WESTERN INDIA. 


By the Rev. A. NAIRNE, M.A. 
(late Bombay Civil Service). 


London: W. H. ALLEN & CO., Limited, 13 voc Place. 
Publishers to the India Off Ce. 


Bo Fo SCIENTISTS and LANTERNISTS, &e, 


THE ART OF PROJECTION, AND COMPLETE. 
MAGIC LANTERN MANUAL, by an Expert. Over too fine luse. 
trations, with Priceless wrinkles in ‘all Branches of Optical Projection, 
Never before Published, How to choose, what to avoid, and how to 
use Oil, Limelight, Dis<olving, Electric, Opaque, Microscopic, and 
Polarising rags Suae Making a@d Painting, Enlarging, Register- 
ing, &c, a“ Prof. MALDEN says:- ‘fA thoroughly practical Work, 
and shoulfl be studied by the experienced operator and amateur alike, 
A complete vade mecum of Optical Kinten Manipulations. Price, 

bound in Cloth, 3s. 6d.; Postage. ga. Worth its weight in gold. 

Send for Opinions of the Scientific Press to Mr. HUG 

House, Mortimer Road, Kingslar.d. North London. 


BOOKS ON SALE, 


* LAPLACE.—CEuvres. 7 Vols. bound into 4.° 4to, Half- 
moracco, gais 1843-47. £6 6s. 

CAUCHY,.—Exercices de Mathématiques, 

. complete in 2 Vels, ẸWalf-morocco. 1826-30. £5. 

HENRY BRIGGS.—Arithmetica Logarithmica. Folio, 
Calf. Lond. 1624. 458: 

EUCLID,—Elements of Geometry, faithfully (zowefrst) trans- 


—$errtion: 





The five, parts 


lated into the English tongue, by H. Billingsley. With Prefffce by John 


‘Dee. Folio, Half-calf. London. John Daye, 1570. 3 3s. 

VEGA.—Thesaurns Logarjtlgmorum completus. F clid; Cloth. 
A very Zine copy, with edges in- the rough state as ariernaly HIRO 
1794. 43 to e 
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THURSDAY, FEBRUARY 22. ef 


Rovar Societv, at 4.30 —Bakerian Lecture: On the Relations between 
the Viscosity (Internal Friction) of Liquids and their Chemical Nature: 
Prof. Thorpe and J. W Rodger. e 

instTitg ‘ion OF ELECTRICAL ENGINBERS, at 8. ‘ 

ROYAL INSTITUTION, at 3.—The Past gnd Future of Mountain Explora- 
tion: W, Martin Conway. . 

CAMERA CLUB, at 8.—Hyper Inst&ntaneous Photography : Captain W., de 


W., Abney, F.R.S. i 
À FRIDAY, FEBRUARY 23. 


PuvysicaL Society, at 5. -A Method of Determining Refractive. Indices : 
Mr. Littlewood.—A New Electrical The rem: Thomas H. Blakesley. 
‘Tone Attachment of Quartz Fibres: Prof. C. V. Boys. 

SANITARY [NSTITUTE, at 8.— House Drainage: W. C. Tyndale. 

ROYAL INSTITUTION, at 9.—Transformations of Electric Currents : Prof. 
S. P. Thompson, E.R.S. 


SATURDAY, , FEBRUARY 24. 


ROYAL INSTITUTION, at 3. —Light, with Special Reference to the Optical 
Discoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S. 
Essex Pigro Crus (at Queen Elizabeth’s Lodge, Chingford), at 4.—~ 
Epping Forest Free Local Museum: Profs. C. Stewart, R. Meldola, 
RS. G. S. Boayiger and Mr. Je E. Harting. ——At 7.—On the Occur- 
rence of Crepidula fornicata off the Essex Coast: W. Crouch. — Some 
Essex Folk-lore : George Day. ad 


» 
SUNDAY, FEBRUARY 25. 


o 
SUNDAY J,ecrure SOCIETY, at 4 —Social Reformers of a Past Generation 
~—The Story of St. Simon aad of Fourier: Dr. George John Wild. 


MONDA F, FEBRUARY 26. 


ROYAL GEOGRAPHICAL SOCIETY, at 8.30.-—-Exploration on the Upper 
Mekong, Siam: Herbert Warington Smyth, 

CAMERA ULUB, at 5.30.—Annual General Meeting.——At 8.—How the 
Camera can help thg Meteorologist: Prof. G. J. Symons. 


TUESDAY, FEBRUARY 27. 


INSTITUTION or CIVIL ENGINEERS, at 8.-—~The Liverpool Overhead Rail- 
way: J. H. Greathead and Francis Fox. =- Electrical Equipment of the 
Liverpool Overhead Railway : Thomas Parker, 

Sanerary INSTITUTE, at 8.—Sewerage and Sewage Disposal: Prof, 
Henry Robinson. 

Rova INSTITUTION, at 3.—Locomotion and Fixation in Plants and 
Animals: Prof. C. Stewart. 

Purotocrarpaic Socigty fat so, Great Russell Street, W.C.), at 3.— 
Technical Meeting. —A Method of Modifying Platinum Prints by after- 
treatment: Alfred W. Dollond. . © i 


WEDWESDAY, FEBRUARY 28. 


Sociery, of ARTS, at 8.—Rainfall Records in the British Isles: G. J, 
Symons, F.R.S. 

ENTOMOLOGICAL SOCIETY, at 8 —Notes on Dorydium Westwoodi, Buch, 
White, a Species of Jassidæ from New Zealand, with observations ion 
the use of the name Dorydium: W, F., Kirby.— Description of the Larva 
and Pupa of Papilio homerus, Fab. : C. B, Taylor —Onthe Tenebriondz 

@ collected in Australia and l'asmania.by J J. Walker, R N.. during the 
Voyage of H.M.S. Penguin, with Descriptéons of New Genera and 
Species: G. C Champion. 

University COLLEGE CHEMICAL AND PHYSICAL SOCIETY, at 8.—Some 
Phenomena connected with Solution and Crystallisation: Prof. J. Millar 
Thompson. . § aa 

BRITISH ASTRONOMICAL Association (University College), at 5, 


THURSDAY, Marcu 1. 


RovaL Socrery, at 4 30 —The following Papers will Jvodadly be read =~- 
Preliminary Note on Bi-la eral Degeneration in the Spinal Cord of 
Monkeys (Mavacus sinicus) following Unt-lateral Lesion of the Cortex 
Cerebri: Dr. E L, Mellus —On the nffect of Magnetisation upon the 
Dimensions of Wires and Rings of Annealed [ron Shelford Bidweil, 
F.R.S.—-Terrestrial Refraction ig the Western Himalayan Mountains: 
General Walker, F.R.S.—Researches on the Structure, Organisation, 
and Classificattun of the Fossil Reptilia~Part IX:, Sectio® 1, On the 
Therosuchia ; Section 2, The Reput-d Ma nmal from the Karroo Forma- 
tion of Cape Colony: Section 3, On Diademodon; Section 5, On the 
Skeleton in New Cynodontia from the Karroo Rucks: Prof. Seeley, 
¥F.R.S.—On a Spherical Vortex: Pr.f. M. J. M. Hill ~—On Correlation of 
certain External Parts uf Palamon serratus: H. 1 homp-on. 

LINNEAN Socizetry, at 8 —Algological Notes from Cumbre On the Origin 
ot the Filamentous Thallus of Dumontia filiformis: George Brebner,— 
Entonfostraca and the Surface Film f Water: D J. scourfield. 

Cuemicay SOCIETY, at 8.—Aérial Oxidanon of Terpenes and Essential 
Oils: C T. Kingzett. e 

Roya InsrrruTion, at 3. The Vedanta Philosophy: Prof. Max Müller. 

CAMERA Cuun, at 8.—Light Waves in a Shadow; @¥. B. Crofts. 


FRIDAY, Marcn 2. 


SANITARY InstgruTs,, at 8.—Scavenging Disposal of House Refuse: C. 
e i : Sait 


Mason. 
ROYAL INSTITUTION, at 9.—The Theory of the Cochlea‘and Inner Ear: 


Prof. J. G McKendrick. , . ; 
Insrirution OF CIVIL ENGINEERS, at 7 zo {Students Meeting).—Efficiency 


sand Economy of Elevators: Herbert W. Umney. 


one : SATURDAY, MARCH 3. 
ROYAL INSTITUTION, at 3.—Light, with special reference t> the Optical 
Discoveries of®N ewrop ; The Right Hon. Lord Rayleigh, F.R.S, 
(d 


WORTHIES. .- 


The following isa list of the Steel Portraits 
e8 o Ld 
that have appeared in the above’ Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. ° 
JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. : 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

BARON ADOLF ERIK NORDENSKJÖLD. 
LORD KELVIN. 

HERMANN L. F. HELMHOLTZ. 

SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 2 

SIR GEORGE B. AIRY. a. 

J. LOUIS R. AGASSIZ. m 4 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. - 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. > 
WILLIAM SPOTTISWOODE, 

ARTHUR CAYLEY. s 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER., 

DMITRI {VANOWITSH MENDELEEFF. 


LOUIS PASTEUR, š 


SIR ARCHIBALD ĜEIKIE. å 


N.B.—.The Portrait of Sir A, Geikie is the 
First of a New Series. e 
$ à = 
A & 
Proof impressions of these, printed on India paper, may 
be had from the Publishers, price 5s. each; or the Set 
°F 28 Portraits in a Handsome Portfolio for £7 5s. carriage 


‘paid. The Portfolio may ba had separately, price Gs. 





Cheques and M oney Orders payable” te 


e : e 
MACMILLAN & GO., - 
OFFICE OF “NATURE,” 29 BEDFORD STREET 
STRAND. ° e 
® ‘ ï 4 


~. 


ts) 
e 
° èj 
« 
@ 
e 
` 
e 
* 
+ 
J 
e 
s 
b 
e 
® 
r 
6 
© 
e 
s$ 
+ 
d 
qr 
. © 9 


oe E s - @s¢ » N 
oO os a A è e à 
e . = *o ; F ` F wh 
* b ‘ ” Py e A 
e ey R , ( ä . g E . 0 ; te . l 
~CXxxiv »” Tr © NATURE , e | FEBRUARY %2, 1894: 





e i : ` ' _@ í ua. 
‘HOLLOWAY’S ° PILLS 
Oe x CSRE 
Biloysnesg, Gick Headache, Indigestion 
Vd > and all Internal Complaints. ° 
CAN BE TAKEN BY THE MOST DELICATE 


: Holloway’s Pills and Ointment may be obtained of e 
» , ali Medicine Vendors, 
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THE IRISH NATU RALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


n Geology. Price 6d. 
e œ ` Edited by GEO. H CARPENTER, „BSc and R., LLOYD 
PRAEGER, è 


Vol. x (1892), Price 3s. 6g. Vol.2 ee ie 58. 
sent in Monthly Parts to any Address for 55. 


m ` Dublin: EASON & SON, Lro., 40 Lower Sackville Street 
(to which Agldress Subscgiptions should be sent). 


pondon SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 


Vol. 3 (1893) will be 
e 








NOTICE.—Advertisements*and ‘business letters ., for 


NATURE should be addressed to the Publishers, 
Ediiogial communications to the Editor. The 
telegraphic address of NATURE fs ‘* PHUSIS, 
LONDON,” © 


SUBSGRIPTIONS TO “ NATURE ‘ 
É f, d, 
Voar e no sew eae aaa d 
Half-yearly. «e se 2 ee ee ee OT 6 
Quarterly .. sasear’ Stas ee a Oe N 
To ALL PLACES ABROAD:— 
° Yearly. . 2 2 @ sw we ee s.. Fro 6 | 
Half-yearly; 2... 2 ee ee eee OG EG, 
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Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


NATURAL SCIENCE 
FOR MARCH 
Will co contain a Special Account of the 
-HAETKEL CELEBRATION, 


WITH PORTRAIT. 
ONE SHILLING NET. 


MACMILLAN AND CO. 
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MESSRS. MACMILLAN & CO.’S NEW BOOKS. 


A fe Wa OF MATHEMATICS, By FLORIAN 

RI, formerly Professor of Applied Mathematics in 

the Palit University of Louisiana; now Professor of 
Physics in Colorado College. Extra crown 8vo, I4s. net. 


MODERN PLANE GEOMETRY, Being the Proofs of 


the*Theoremgin the Syllabus of Modern Plane Geometry, 
issued by, the’ Association for the Improvement of Geo- 
metrical Teaching. With, the sanction of the Council of 
the 4.ILG.T. By G.. RICHARDSON, M.A., Second 
Master of Winchestey College, formerly Fellow of St, 
John’s College, Cambridge, and A. S. RAMSEY, M.A., 
Mathematical Master of Fettes College, Edinburgh ; for- 
Pi merly Scholar of Magdalene College, Cambridge. Globe 
Svo, 35. 62. 


ESSAYS at MISTORICAL CHEMISTRY. By T. 

RPE, F.R.S., Professor of Chemistry in the 

Royal Cilla of Science, South Kensington, London. 
Crown Svo, 8s. 6a. net. 


THE THEORY. OF HEAT, By THOMAS PRESTON, 
A. (Dub.), Fellow. of the Royal University of Ireland, 
a Professor of Natural Philosophy, University College, 

» Dublin. 8vo, 17s. net. ‘J 


ar BLECTRIC WAVES, Being Researches on the Propaga- 
tin of Electric Action ‘with Finite Velocity through 
Space, By HEINRICH HERTZ, late Professor of 
Physics in the University of Bonn. “Authorised Tranfla- 
tien by D. E. Jones, B.Se. With a Preface by LORD 
KseLvIn, P.R.S. Illustrated. 8vo, ros. net. 


GLASGOW. HERALD.—“ Lord Kelvin favours us with 


ECONOMIC GEOLOGY OF THE UNITED STATES.. 
With Briefer Mention of Foreign Mineral Products. By 


RALPH S..TARR,-B.S., F.G.S,A., Assistant Professor 


of Geology at Cornell University. -8y0, 16s, nets è 
e 


MATERIALS FOR THE STUDY OF VARIATION. 


Treated with Especial Regard, to Discontinuity in the 
Origin of Species. By WILLIAM BATESON, M.A., 
Fellow of St. Johnés College, pane 8vo, 21s, net. 


A THEORY OF DEVELOPMENT AND HEREDITY. 
By HENRY B, Ore, Professor at the Tulane University of 
e Louisiana, Crown 8vo, 6s. net. 


A TEXT-BOOK OF THE PHYSIOLOGICAL CHE- 

MISTRY OF THE ANIMAL BODY. Including ane 
Account of the Chemical Changes occurring in Disease. 

By ARTHUR GAMGEE, M.D., F.R.S., Emeritus 

Professor of Physiology in the Owens College, Victoria 

University, Manchester; lately Fulleria® Professor of 

Phy®iology in the Royal Institution of Great Britain, &c. 

With two Chromo-Lithographic Charts by SPILLOW and 
WILKINSON. Vol. IL., The Physiological, Chemistry of 
Digestion. S8vo, 18s. 


PAIN, PLEASURE, AND. ASTHETICS, An Essay 


concerning the Psychology ef Pain and Pleasure, .with 
speciq] reference to Aésthetics. By HENRY RUTGERS ® 
MARSHALL, M.A. 8vo, 3s. 6d. net. e 


DICTIONARY OF POLITICAL ECONOMY, Edited 


è a highly interesting preface of six pages. .... Full details by R. H. INGLIS : cect 
. H. PALGRAVE, F.R.S. Sixth Part 
® of Hertz’s experiments are given in his papers, and the iecmpleting Vol. I.). Medium gvo, 35. Gd Her. i ee 
r supplemengary sae the end, with their explanations and, 
, add tl f th , © 
° ole” references, add greatly fo the value of the book as a DICTION ARY OF POLITICAL ECONOMY. “Edited 
if *. by R.H. INGLIS PALGRAVE, F.R.S. Vol L A—E, 
oA AE CONSTRUCHON°OF DYNA MOS VON | paeng onions 
h 5 9 „Á=“ d 
By Busago € Jacesom PS, EEn Paine of Bie. | aZ CHRONICLE. ri aude! wl hat he 
° tuicaP Engineering, University o Wisconsin. bel ade net, to economics. . . . When the present dictionaryeig completed, 
> AN ELEMENT ARY . TREATISE ON THEO. | we shall possess, in conveniently accessible form, not only a 
RETICAL . MECHANICS.. By ALEXANDER ZIWET, | bandy encyclopædia of names, dates, and terms, but also an 
„Assistant "Professor of Mathematics În the University almost exhaustive‘ summary of economic literature sik theory.” 
of Michigan. Part Ë, Kinematics. 8vo, 8s. 6d, net, 
e Part IL, Introguctjon to Dynamics, Statics. 8vo, | SOCIAL EVOLUTION. By BENJAMIN KIDD. aca 
$s, 6d. neb Ios, nét. š 
. ha Fd 
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+ n m : 
6 ® 


. A‘ TEXT-BOOK OF THE PRINCIPLES OF PHYSICS, 


i 
5 


f l 2 o XY . . ° . , = se ° 
e . i “i : e 
FEBRUARY? 22, 1 8 et.) NATURE t T e CXXXV 
E N E EN ? et te 
e d 








MESSRS, MACMILLAN & QOS TEXT-BOOKS-FOR ADVANUED STUDENTS: 


POPULAR ASTRONOMY By Simon Newcomb, Li D., Pro- 


fessor U.S. Naval Observatory. With 112 Engravings and Five:-Maps of the Stars, Medium oe 18s, . 0° 
ALFRED DANIEL, M.A. Second Edition, Medium 8vo, 21s. 


IHustrations. 8vo, 15s, net, 


APPLIED MECHANICS. By James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich, Second Edition, Revised. Medium aie nee. 


OUTLINES OF GENERAL CHEMISTRY: By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Se,, Ph.D. 8vo, ros, net. 


A TREATISE ON INORGANIC AND ORGANIC CHE-: 


MISTRY. By Sir HENRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S.  8vo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. Ie—The Non- Metallic Elements. ‘Second Edition. ars. 


Vol. II. Two Parts® 185. each. 
Vol. LIL—-ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, and their Derivatives, 


* Parts I., IL, IV., and VL, 21s. each. Parts ILI, and V., 18s. each. 


INORGANIC CHEMISTRY. By Ira Remsen, Professor of 


Chemistry i in.the Johns Hopkins University. Medium 8vo, 16s. 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S. E., assisted by D. M. WILSON. Witha Plate. 8vo, 12s. 62 


HISTORY of CHEMISTRY from the EARLIEST’ TIMES 
n i ag aa DAY. By ERNST VON MEYER, Ph.D. Translated by GEORGE POSUWAN Ph.D. 


THXT-BOOK OF GEOLOGY. ‘By Sir Archibald Geikie, ERS. 


Third Edition. Medium 8vo, 285. 


A POPULAR TREATISE ON THE WINDS. Compre the 
General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstorm$, &c., &c. By WILLIAM 
FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National Acadegny of 
Sciences, and of other Home and Foreign Scientifig Societies. Second Edition. 8vo, 175. net. a 


. ORGANIC EVOLUTION AS THE RESULT OF THE IN- 


HERITANCE OF ACQUIRED CHARACTERS ACCORDING TO THE LAWS OF ORGANIC GROWTH.’ 
By Prof. G. H. ELMER. ‘Translated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 6d. . 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 
ARNOLD. LANG. With Preface by Prof, Dr. P HAECKEL. Translated by H. M. BERNARD, M.A. Cantab., 
and M. BERNARD. Part I. 8vo, 17s. net. [ Vol. II. in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VEKTEBRATES, By Prof, R, WIEDERSHEIM. Adapted by W. NEWTON Parker. 8vo, 125. 6d. 


A TEXT-BQOK OF PHYSIOLOGY. By M. Foster, M.D., 


F, R.-S., Professor of Physiology in the’ University of Car&bridge, and Fellow ot Trinity College, Cambridge. With 
e Illustrations, Sixth Edition, Part I. com§$rising Book I.—Blood--The Tissues of Movement—The Vascular Mechanisms 


8vo, cloth. Ios. 6 
TEXT-BOOK of PATHOLOGICAL ANATOMY and PATHO.-. 
GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Llustrated. 8vo. ; 

Part ..—GENERAL PATHOLOGICAL ANATOMY. e Second Edition, 12s. 6d. 


Part II—SPECIAL PAT HOLOGICAL ANATOMY. Sections L—VIL Second Edition, 12s. 62. Sébtions IX. > 


XIL ras. 6d, e- 


A Tan BOOK OF PATHOLOGY, Svetemacic and. Practical, 


D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological Anatomy, Aberdeen. Coptously”, 


illustrated. Vol. I. Med, 8vo, 25s, {Vol IT shortly.” 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By FL 


M. BALFOUR, M. Ay In two Vols. Second Edition. Medium, 8vo. Vol. IL 18s. Val IL 21s, æ 
° MACMILLAN & CO., LONDON. : 
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oi . Dr. Osetr Hertwig, 


ha rotesis der Anatomie und tstevktor dvs 
t anatomiachen tnstitute an der Universitit Berlin, 


S Lebfbuch der oe 
Entwick ttigsgeschichte 
. @es Menschen — 
und der Wirbelthiere. 


ams Vierte theilweise umgeabeiete Auflage, amme 


Mit 8 
ran 


Abbild uad 2 lithogr. Tafeln. 1893. 
sth, 11,60 M., In Calico gab, 12,50 M. 


| Die Zelte und die Gewebe: 


Grondziige der allgemeinen Anatomie yhd Physiniogie. 
è MU 168 Abhildusgen im@Texte 1892. Preis 8 M 











O Dr. Erwin Selulze 
und Friedrich Borcherding, 


Fauna Saxonica. 


Amphibia et Reptilia. - 
Verzciiniss der Lurche und Kriechthiere 
des nordwestlichen ‘Deutathlands. 


Mit 25 Abbildungen. 
Pre: 1° Mark 80 Pf 







1893 


Dr. F. ven Tavel 
Docent der al am Fidgen. Polytachnikam- 
in M@rich, 


Cerglerchende ` 
Morphologie 
der gd 


Bit 90 Aolzschnitten. Preis 6 M. 


















Dr. Ed. 


o & Professor a 


kleine hotanisee Practicum 


fitr Anflinger. 
Anleitung sum Selbststudium der 
tikroskopischen Botanik nod Einfūh- 
rung in dis mikroskopische Technik. 
Zweite umgearbeitete Auflages 
Mit 10 Holzschn Preis 5 M, © 


trasbuarger, 
os Universitit Boon, 


Dr. Eduard: Strasburger, 


o. Ë. Professor 4 Botanik a. d. Univ. Bonn, 


Histologische Beitrage. 


Heft IV. Das Verhalten des Pollens 
und die Befruchtungsvorgiinge bel 
den Gygnnosper men,Schwirmsporen, 
Gameten p flanzlicheSpermatozoiden 
und das Wesen der Befruchtung. 


Mit 8 lithogr. Tafeln. 


Prois 7 M. + 


Heft V. Ueber das 3 Saftsteigen. - Geber 
die Wirkungssphiire der Kerne und 
dle Zeligrisse. 

Preia 2 M. 60 PfP 





ta von Gustav Fiseher i tt Jona,’ 


IL., === Neue nattrwissenschaftliche Erecheinungen aus dem Jahre 1893. —=—_ 







IV. Ricaan Semon, Die ‘Guasere Entwickelang des Cera- 


“Tam Qa Sma E g” 


Dr. E. Korschelt and 
e Dr. K. Helder, 


l Professoren a. « Univ: Marburg u Berlin, i 


Lehrbuch der vergleichenden 


Entwickelungsgeschichte 


der 


wirbellosen Thiere. 


Specreller Theil. Qrittes Heft. 
Mit 369 Abbildongen tm Text. Prois té M, 


Mit dem 8. Heft wurde vollständig: 
Per spectelle Thell des Lehrbuchs. 
Mw s99 ath im Text Preis $4-M, 


Otto Ammon, 
Die natiirliche Auslese 
. beim Menschen. - 


Anf Grand der ErgeUinas+ der anthropologischen 
Untersuchungen der Wehrphichtigen th Baden 
and anderer Materiaffen dargostelit. 


Preis 7 Mark. ` 


Dr. med. Hermann Vierordt, 
Proessor amrer Unneratät Tübingen, 


, Anatomische, physiologische und 
physikalische 


Daten und Jabellon 


zum Gebrauche für Mediciner. 
2 wesentlich verm u ginzl) umgearb And. 
1843 Pras brosch $1 M., pleg gob. 12 M 









Dr. L. Pfeitfer, 


Geh. BofRath and Vorstand des Groesh. Sachs. 
impiinstitots in Weimar, 


Untersuchungen über den Krebs 


Die Zell-Erirankungen ond fe 
Geschwulstbildangea durch Sporozoen. 
Mit 62 Texttiguren und einem Atlas 

von 80 Mikrophotogrammen. 
| Preis: 30 Mark 

























Dr. Richard Semon, 


Professor tn Jena, 


Zoologische Forschungsreisen L 
in Australien 


and dem Malayischen Archipel, 


Mit Unterstiizuug des Herrn Dr Pani von Ritter 
ausgetiihrt in den Jahren 1834—98. 
Erster Band: Ceratodus. 
1 Lieferang: 
L Erwer HAECEEL: Systematische Einleitang: Zur Phy- 
Ingenio der Australischan Fauna. 
Il. Rrcsarp Sexon, Reisebericht and Plan des Werkes 
Ill. Ricsarp Sexson, Verbreitung, L@bensverhiltnisse and 
Fortpflanzung des Caratodus Forsteri 













Dr. Richard Hertwig, 


a GO Pref der Zoni- gto and vergi. Anatomie j 
an dr Cotversitht Munchen, 


| Lehrbuch 
der Zoologie. 


Mit 568 A@biidungen. 
Zweite umgearbeitete Auflage 
Preis broschirt: 11 Mark. 
Gebunden: t? Mark. 



























































Alfred Möller, - 
Die Pilagérten einiger 
südamerikanischer- Ameisen, 


Mit 7 Tafeln a. & Holsschnitten im Text. 
(Botanische Mittheilungen ans den 
Tropen, herausgegeben von A. F. W. 

Schimper. g. Heft) 1893. Preis? M. 


todus Forsteri 
Mit 8 lithogr. Tafelm nnd 3 Abbildungen im Text. 


e Preis 20 Mark. 
















Dr. phil. Benjamfn Vetter, 


watiend Professor a. 4. kgl. pacas, ONAR: 
Dresden, 
Die moderne 


| Weltanschauung - a 
| - “und der Mensch. 


Kart. 3 M. 50 Pr, eleg. geb. 3 M. 












Johanmes Walther, 


a ©. Professor an der Universitat Jeon. 


Einteitung’in die Geologie 


als historische Wissenschaft, ` 
Erster Theil: 
Bionomte: des Meeres. 


Beobachtungen übar die maritimen“Lebenss 
bezirke und Existensbedingungen. 
1893. Preis 6 M. 


e Zweiter Theil: . 
Die Lebensweise der Meerestiera. 





von Ebner, | 
Professor ing Wien, 


Die dussere Furchung 


des Tritoneies 
und ihre Beziehung zu den Hauptrichtugen 
des Embrye. i 


-Beobachinngen 
Mit 2 Uthogr. Tafeln, Preis 3 M. -S0 PE Eber dan Lebon der genlogiacir wichtigon gire, 


1893.- Preis B M. 60 Pf 
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: WYE, NEAR ASHFORD, KENT. MR. Je Ç. STEVENS will Sell by Auction 
° __—_____®@ a at his Great Rooms, 38 King amer, oi Garden, on KONDO 
Rro . MARCH 5, at hajf-past 12 precisely, the first portion of the stock o 
eAPPOI NeTM ENT OF PRIN Č IPAL, HENRY Crone or RA ahea Photographic Apparatus, consisting 
oF 2 ` of Camerasin all sizes, Hand Cameras, Lenses in great variety, Micro- 
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NICTIONARY OF APPLIED - CHE- 
MISTRY. By T. E. THORPE, B.Sc. (Vict.), Ph.D., R.S., Treas. 
C.S., Professor of Chemistry in th® Normal School of Science and 
Roya! School of Mines, South Kensington. Assisted by eminent Con- 
tributors. (3 Vols.) Vols. I. and IL, £2 2s. each. Vol. ILL, £3 3% ' 


WATTS’ DICTIONARY OF CHEMISTRY. 
e Revised and entirely Re-written hy H, FORSTER MORLEY, M.A., 
D.S.C., Fellow of, and lately Assistant-Professor of Chemistry in, Uni- 
versity College, London; and M. M. PATTISON MUIR, M.A., 
F.R.S.E., Fellow, and Pralector in Chemistry, of Gonville and Caius 
College, Cambridge. Assisted by Eminent Contributors. To be pub- 
lished in 4 Vols. 8vo? Vols. I. and IX, 42 2s. each. Vol. IIL, £2 10s. 
(Vol. IV. in preparation. 


THE PRINCIPLES OF CHBMISTRY. By 


D. MENDELEEFYF, Professor of Chemistry in the University of St. 
Petersburg. ‘T'sanslated by: Gaorck Kamensxy, A.R.S.M., of the 
Imperial Mint, St, Petersburg, and edited by A. J. GREENAWAY, 
F.1.C., Sub-Editor of the Journal of the Chemical SOciety, With 97 
z Vals. 8vo, 36s. 
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Iliustrations. 
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è 
OUTLINES OF THEORETICAL CHEMIS- 
TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- 
versity of Tübingen, Translated by Professors P. PurLLIps BEDSON, 
D.Sc, and W, CarLerTon WiLLiamS, B.Sc. Bvo, gs. 


CHEMICAL. LECTURE EXPERIMENTS. 
By G. 5.. NEWTH, Royal College of Science, South Kensington. 
With 224 Diagrams. Crown 8vo, 10s. 6d. 


EXPERIMENTAL CHEMISTRY FOR 
JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 
F.R.S., Professor of Chemistry, University of Dublin; Examiner in 
Chemistry, University of London. Fcap. 8vo. 

Part I. Introductory. xs. 6d. | Part ITI, Metals and Allied Bodies. 3s. 6d- 

Part II. Non-Metals. as. 6d. | Part IV. Carbon Compounds. 4s. 


® 

AN INTRODUCTION TO HUMAN 

PHYSIOLOGY. By AUGUSTUS D. WALLER, M.D., Lecturer 

on Physiology at St. Mary’s Hospital Medical School, London ; late 

External Examiner at the Victorian University. With 305 Illustrations, 
8vo, 18s. e 


eGANOT’S ELEMENTARY TREATISE ON 
PHYSICS, Experimental and Applied. nslated and Edited from 
Ganot’s ‘‘ Eléments de Physique,” by E. ATKINSON, Ph.D, F.C.S. 
With 9 Coloured Plates and 1028 Woodcuts. Crown 8vo, x59. 


” J 6 P 
GANOT’S NATURAL PHILOSOPHY FOR 
GENERAL READERS and YOUNG PERSONS; a Course 
Physics divested of Mathematical Formule, expressed in the Janguage 
of daily life. Translated and Edited from Ganot’s ‘'Cours Elémen- 
taire de Physique,” by E., ATKINSON, Ph.D., F.C.S. With 37 
. Pages of New Matter, 7 Plates, -569 Woodeuts, and an Appendix of 

Questions. Crown 8vo, 75, 6d. 


® 
+ ROCKS CLASSIFIED AND DESCRIBED: 
ea Treatise on Lithology.§ By BERNHARD VON COTTA. With 
English, German, and Frencl#Synonyms. Translated by PHittep HENRY 
Lawrence, F.G.S., F.R.G.S. Crown 8vo, 14s, 


AMANUAL OF PRACTICAL ASSAYING. 
By JOHN MITCHELL, F.C.S. Sixth Edition. Revised, with the 
Récent Digeoveries Incorporated, by W. Crookes, F.R.S. With zor 
Illustrations. 8vo, 315 62. 
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ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. {(Enfbracing those 
branches preseribed in the Syllabus issued by the City and Guilds Tech- 
nical Institute.) By W. SLINGO, Principal of the Telegraphists’ 
School ef Science, and A. BROOKER, Instructor on Electrical Engi- 
neering at the Telegraphists’ School of Science. With 307 Ilustrations. 
Crown 8vo, 105, 6d; p 
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@ 
THE MARINE STEAM ENGINE. °,4° 


Treatise for the Use of Engineeting Students an# Officers of the Royal 
Mavy. By RICHARD SENNETT. R.N., formerly Engineergn- 
Chief of the Royel Navy. With 26: Illustrations. Bvo, 2rs. 


MARINE BOILER MANAGEMEN T AND 


CONSTRUCTION. Being a Treatise on Boiler Tyoubles and Repairs. 
orrosions, Fuels, and Heat, with the properties of Iron and Steel, on 
Boiler Mechanics, Workshop Practice, and Boiler Design. By C. E. 
STROMEYER, Graduate of the Royal Technical College at Aix-la. e 
Chapelle, Member of the Institute of Naval Architects, &c. 8vo, 18s. net, 


NAVIGATION AND NAUTICAL TRO- 
NOMY. Compiled by Staff-Commander W. R. MARTIN, R.N., 
rai did in Surveying, Navigation, and Compass Adjustment. Koyal 

vo, x8s. 


CELESTIAL OBJECTS FQR COMMON . 4 
TELESCOPES. y the Rey. T. W. WEBB, M.A., F.R.A.S., Viear, 
of Hardwick, Herefordshire. Fifth Edition, Revised and greatly 
@nlarged by the Rev. T. E. ESPIN, M.A., F.R.A.S, (Two Volumes.) 
Vol. I. now ready. With Portrait and a Reminiscence of the Author, 
2 Plates, and numerous Illustrations, Crown 8vo, 6s. i’? 


BUILDERS’ WORK AND THE BUILDING 
TRADES. By Colonel H. C. SEODON, R.E., Superintending 
Engineer, H.M.’s Dockyard, Portsmouth; Examiner in Building Con- 
struction, Science and Art Department, South Kensington; Assistant 
Examiner, H.M.'s Civil Service Commissioner. With numegous Illus- 
trations. Medium 8yo, 16s. 
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RIVINGTON’S COURSE OF BUILDING e 
CONSTRUCTION. 
NOTES ON BUILDING CONSTRUCTION. 


Arranged to meet the Requirements of the Syllabus of the Science and 
Art Department of the Committee of Council gn Educatiqn, South 


Kensington. Medium 8vo. e 
Part I. FIRST STAGE, OR ELEMENTARY COURSE. With 
552 Woodcuts. xos. GLP 


Part Il, COMMENCEMENT OF SECOND STAGES OR AD- ` 
VANCED COURSE. With 479 Woodcuts. toss 6d. 


MATERIALS. Advauced Course, and Course for Hopours. 
With 188 Woodcuts. ars. + 


Part IV. CALCULATIONS FOR BUÑLDING STRUCTURES, e 
With 597 Woodcuts, rgs. 


a eaaa E, 


WORKS BY JOHN TYNDALL, D.C.L, LL.D., F.R.S. 


FRAGMENTS OF;,RESEARCHES “ON DIA- ° 


Parr Ill. 


SCIENCE: a Series of Detached 
Essays, Addresses, and Reviews. 
2 Vols. Crown 8vo, 16s. 


NEW FRAGMENTS, Crow, 


8vo, ros. 6d. 


LECTURES ON SOUND. 
ith Frontispiece of Fog-Syren, 
and 203 other Woodcuts and Dia- 
grams in the Text. Crown 8vo, 
- ros. 6d. 


LECTURES ON LIGHT 
DELIVERED IN THE 
UNITED SLATES in 1872 and 
x873. With Portrait, Lithographic 


Plate, and 59 Diagrams. Crown 
Bvo, 55, , é 
FARADAY AS A DIS- 


COVERER. Crown 8vo, 3§d. 


ESSAYS ON THE FLOATe 
ING MATTER OF THE AIR 
IN RELATION TO PUTRY 
FACTION AND INFECTION, 
With 24 Woodcuts. Crown 8vo, 


zs. Gd. 





London: LONGMANS, GREEN, & CO. 


MAGNETISM AND MAGNE- 
CRYSTALLIC ACTION: in 
cluding the question of Diamag. e] 
netic Polarity. Crown &vo, 22:5. è 


NOTES OF A COURSE e 
OF NINE LECTURB6G ON ® 
LIGHT, delivered at the Royal 
Institution of Great Britain, 1869. 
Crown 8vo, 15. 6a, 


NOTES OF A COURSE 
OF SEVEN LECTWRES ON 
ELECTRICAL PHENOMENA 
AND 'THEORIS, delivered at è 
the Royal Institution of Great 
Britain, x870. Crown-8vo, 1s. 6d. . 


LESSONS IN ELECTRI- Ka 
CITY AT THE ROYAL INS 
STITUTION, 1875-1876. With © 

e 58 Woodcuts and Diagrams. Crown 
Byo, 25. 6d. s A 


HEAT, A MODE OF e 


MOTION. With zas Woodcuts 
&nd Diagrams. Crown- 8vo, ® , 
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oJ. & ‘A. CHURCHILL, PUBLISHERS. 








PHE MiCROTOMIST'S ` VADE MECUM: A Handbook of the Methods of 


e Microscopic Anatomy By ae: BOLLES WEE. Tang Editioh, thoroughly es and Enlarged, with much new 
matter. Svg, 145. 


VALENTJIN’S OUALITATINE ANALYSIS. Edited by’ Dr. W. R. Hopexrn- 
' SON, F.R.S... Eighth Edition, Revised and Enlaëged. 8s. 6d. (The Tables separately, 2s. 6d.) 


PHYSICAL EDUCATION. By Fren. Treves, Surgeon to the London Hospital. 


Contents.—Exercise, Fatigue, Training, Walking, Running, Jumping, Skating, Riding, Swimming, Fencing, Boxing, Boating, 
Cycling, Gymnastics, Games, &c., Royal 8vo. 2s. 6d. 


ELEMENTS. OF HUMAN* PHYSIOLOGY. By E. H. Starine, M.D.Lond., 


Lecturer on Physiology at Guy’s Hospital. With roo Illustrations. Fcap. 8vo. 6s. 6d. 


A GUIDE TO THE SCIENCE OF PHOTO-MICROGRAPHY. By EDWARD 


* C. BOUSF IELD, L. R.C.P. Secontl Edition, with 34 Woodcuts and Glassprint Frontispiege. 8vo. 6s, 

Ge a ge ne ae 

Seventh Edition, in which the first Seven Chapters have been entirely Rewritten, and thé? Text throughout. Reconstructed, 
Enlarged, and Revised, with roco Illustrations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. . 


CARPENTER ON THE MICROSCOPE AND ITS REVELATIONS, 


Edited by the Rev. W. H. DALLINGER, LL.D., F. R.S. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E! RAY LANKESTER, M.A., LL.D., F.R.S. ; with the co-operation of ADAM SEDGWICK, M.A., F.R. 3.5 
and W. F. R. WELDON, M.A., F.R.S, 
Contents of No. 140 (March), with Ten Plates, Price IOS. :— 


‘Studies in Manfmalian Embryology. IIlI.—The Placentation of the Shrew (Sorex vulgaris, L.) By A. A. W. HUBRECHT, 
LL.D.,0C.M.Z.5., Professor of Zoology in the University of Utrecht. 


Some Further Contributions to our Knowledge of the Minute Anatomy of Limnocodiu™. By R. T. Guxraee, B.A., Lecturer 
‘of Magdalen College, Oxford. 





: p 


Note on the Mesenteries of Actinians. By A. FRASER DIXON, 
ree 


+ a ahs 
` Sixty Evirion, Revised and much Enlarged, with 80 Woodcuts, 6s. 6d. Second Edition, much Enlarged, with 94 Engravings, 8s. 6d. 


BLOXAM’S LABORATORY TEACHING: | QUANTITATIVE CHEMICAL ANALYSIS» 


e ‘ 
Or, PROGRESSIVE EXERCISES IN PRACTICAL Adapted for the Laboratories of Colleges and Schools, 


CHEMISTRY. AiR 
Edited by 4. G. BLOXAM, Head of the Chemistry mepacwient, The y ANK CLOWES, D.Sc-Lond., 
Goldsmiths’ Institute, London. and J. BERNARD COLEMAN? 





- Second English Edition, with 596 Illustrations, Royal 8vo, 32s. 


. WAGNER’S MANUAL OF CHEMICAL. TECHNOLOGY. 


T ranslated and Edited by WILLIAM CROOKES, E.R.S., Past Press C. S Pres. Inst. E.E, 
From the Thirteenth Enlarged German Edition as Remodelled gy DR. FERDINAND ae 


By : niece ch EA e 


. Seventh Edition, Revised and greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 42s, 


-< Cooley’s Cyclopedia of Practical Receipts 


wAnd Collateral Information tn the Arts, Manufactures, Professions, and Trades, including Medicine, Pharmacy, 
2 Hygiene, and Domestic Economy; 
Designed as a Comprehegstve Suppgement to the Pharmacopeig, and general Book of Reference for the 
> Manufacturer, Tradesman, Amateur, and Heads of Families. 
Edifed hy We NORTH, M.4&.Camb., F.C.S., assisted by Mr. CHAS. WHITEHEAD, F.Z.S:, Mr. A. W. GERRARD, 


‘Pharmacist to University CoNege Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKIN S, B: Sc., E. P. PERMAN, B. Se, 
d C. F. BAKER, B.Sc., of University College, Mr. }. T. NORMAN, and other, Scientific Contributors. 
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Verlag von Gustav Fiseher in Jena. ` 





—= Neue naturwisserschaftliche Erscheinungen aus dem Jahre 1893- ==—, 
Dr. phil. Willy Kiikeathal, : 


inhaber der Ritter.-Profeesur Mi@Ptylogenie an der 
Untversttat Jena, 


Vergleichend-anatomische and entwickelungs- 
geschichtliche 


Untersuchungen an Walthieren. 


Erster Then. 

Mit £3 jithographisches Tafeln. 1880. Preis $5 M. 

Inhalt: Die Haut der Catarsen. Dio Hand der 

Cataceta. Das Ceatratnervensystem der Coataceen g 

meinsam mit Professor tir, med, TREODOR ZIEKEN. 
Zweiter Theil, 

Mit -49 rith. Tafeln n. 115 Abbild. im Text. Prefs A0 M 

inhalt: Die Entwickelung der dusseren Körperform. 

Bau und Entwickelung suséerer Organe. Dis Bezahnusg. 

Dirse Seiden Abhandiungen bilden eugieich den 

3. Baad der ,Denkschritten der. medicinisch -aatar- | 

| wissenschalti@hen GesellechafQt ca jena. 


















+ 
Jenaische e 


Jeischrift für Naturwissensohatt 4 | “Mlorphologischen 
Band XXVII, ° Hert 1/2 Arbei en, 


Mit 45 Uhoggaphisehen Tafeln und 
12 Textabbiidungen. 
Prois 16 Mark. 


s inhalt: Rew, Dr. Lopwio, Dis Gliedmasien der 
Robben, — Gassan, Prof. Dr, Cameo, Untergchun- 
gan Uber Gymansphasra alb'da, eine arun marine 

Hellnxos ~ WgenDT, Gusray, Ueber den, Chemismus 

im lebenden Prrteplasma. — Kimewruar. WILLY, 

Entwirkelungageschichtliche Untersuchungen am P.nonl- 

ped ergrbisse, — OSWALD, AD, Dep Rü»selanparat 

der Prowa*ranchier. — GRAF, Aksonp, Heituige zur 

Ke antata der Exkretionsorgane von Nephelis vui-aris.@ 

— “TaUPrACcHER, HEINRICH, Elbiidung and Furchang 
eX! (yelas bornea Le 

















herausgrgelu n von 


Dr. Gustay Schwalbe, 


o, &. Professor der Anniomh: und [nrector des snatom 
Igstitats an der Universitit ro Strassborg i. Ele.. 


erscheinen in zwangicsen Heften, dern jaos einzeln 
känt ch fst. Obwebt zunichst dazu bea immt, den Ar- 
both aus dem anatomischen Institut gu Nraslairg 
federz it sohnelle Auinahtme zu gewdhren:. beschiliakt 
‘sich dap nedeo Unternehmen doch nicht blemuf. Es 
sind vielmehr auch Heitiuge andeier Ferecher, und 
zwar Uvitrige ans dem 1 Vaynea Geblety der all- 
gemeines Anatomie and Ehtwick'unesgeschichts emie 
der Anatomie ond Entwicklungsgeschichts der Wirbel- 
thiers and des Menschen sebr willkommen, 


Dritter Baud. 
Erstes Heft. Mit 6 Tafeln und 29 Teztabbildungsa, 


Prois: 11 Mark. 
halt: Kereru® Studien zur Entwicklnnes- 
geschichto dea Schwolnes (Sua acrafa domesticus). 
Zweltes Heft, Mit 21 Tafeln and &§ Textab- 
bildungen, Preip 20 Mack. 
wuha; ZaLeSK: Untersuchnogen Uber die 
Vertheliang der Biutgefese an det mensch! cher 
Wirlet dule. — Adem Veber é n Zagpbau und 
Zahn chee} won Elephas indicus, — Rogp, | eber 
dia fai entwickiing der Cradia = HOVER, 
Vebes den’ kan der Yis - Via TTENHRIMER, 
tio Heitrag zur topegraghtschen Anat mie der 
(rust:, Bauch- und Beckenlihle dur neugeborenen 
Kinder. è 






























Dr. H. Schenck, 


Privatdozent in Bonn, 


Beiträge znr, Biologie 
d 


Handbuch der Hygiene 


herausg. von Dr. med. Theodor Wey! in Berlin. 


Erschemnt in Lieferungen von verschiedenem 
Umjange und von verschiedenem Preise,’ das 
jvolistandige Werk wird 200 bis 250 Bogen um- 
fassen und den Preis von go Mark keinenfalls 
überschreiten. i 


Bis jetzt gelangten zur Ausgabe : 
Lieferung 1: Pinkelnburg, C.. Prof an der Omivorsitdt Bono, | 


Geschichtlicke Entwickelung und Organisation 
der öffentliches Gesundheitspfiege in deu eiu- 


tejnen Kalturstaaten. Preis 80 PE. 
Lieferung 2 Munk. Dr med J, Frivatdozent an der Universitit 
Sain, Einzelernāãhrang and Massenernährang, 
and seologitMen Vorlesungen. 


Neaote gänzlich amgearbeitete Aaflage von Preis 8 Mark 
Ed. Osr. Schmidt's Handb. d caret Anatomie, i Liéferung 3: Wernich, Dr á.. Regierungs and Medizina'rat in 


1,—3, abth. mif 603 Abb, 1988/12, Prela 17 M. Seriin, r, 
Die 4 Lirferung, welche die Schiu-sabth-dlang n Lelchenwesen einschl, der Feverbestattuns 
der sirbelinsen Thiers cathalten wird, tst fn Webmar, Dr, mal. E, Mediztnal-Assessor bei dem Kgi. Policei- 
Vorbereitung a. wird Friihjahe 1894 errcheinén Pristdlom in Berlin, Abdeckerelwesett. : Preis 3 M. 60 PL 

Lieferung 4: Wodor, J. von, Prolessor der Hygtene an der Kgl. 
Ung. Universitat ru Budapes, Hygiene des Bodens, mit 


besonderer Rücksicht auf Epidemiologie und Ban- 
wesen Preis fir Aboehmer des Handbughs 8 M. 60 Pf. 
Preis für don Einzelverkauf & M., 60 Pf. 

Lieferung &:'Qsthoff, Georg, Regierungs-Baumeister und Stadtbanrat 
-a Dn Vorstiid der Gesellschaft fir Markt- and Kibthalleo tn Berilo, 


Anlagen fiir die. V@rsorgung der Städte mit Lebens- 


. mitteln, Markthallen, Schlachthéfe u. Viehmirkte. 
Mit 32 Abb, Preis im Abonnement 1M. 50 Pf, apart 2 M. 


` ‘ has a Her ben von 
Zooiogische Jahrbücher. pror. Dr. J: W Spengel in Giessen. 
Abtheilang fâr Anatomte andOatogenje der Thiere,| Siebenter Bana. Erstes Hen. Mit 7 Tafeln -und 


s 8 Abbildungen., Preis: 9 Mk. 
Liritter bis sechster Band. 18849, Preis: 209 ME | Zweites Neft, Mit 5 Tafeln und A Abbildungen, Preis: 9 Mk 
Ausfühtlicher Prospekt und Inha teverze(chniss durch die | ` inhalt: Büragr, Orro, Sidgeorgische und and re 
x Verlagsbucbhandiung zu ‘beziehrn. exotische Nemertinean. — Boveny, Ta., Das Genus Gyrartis, 
Slebenter Band Erstes Hott Mit 2 Lichtdruck- a. | ging radiai-symmetrische Actinionform. — LAUTERBORN. 
10 lithographischen Tafeln. 1893. Preis: 2t) Mk. Rower’, Beiträge zur Rotatorienlauna des Rheins und seiner 
sg KOnLer, AVGUST, Beitrigo zur Anatomie der} yitwasser, — NALEPA, ALFRED, Katalog der bisher be-chriv- 
opistopneamoue Luhgenacharckrn. 77o Ha Stadien Uber f benon Gallmilben, three Gallen und N3hrpianzen. — Gapow, 
‘ Hans, Notes an the Fanna of North Western Spain. 
Zmeites Heft, Mit 1f lithograph, Tatlo, 1893, Preis: 18 Mk. | Drittes Hef. Mit 5 Uihograph. Telela, 1893, Preiss 9 Mk 


Inhalt: Begon, R. S, Beitriga zur Embryologie der’ ishsit: Herpen, Hemera, Ascidise aggregatas und 
Crustaceen, = KutnckowsTrom, A. Heitriige zur Kennt-_ „Asotdtag compositae van der Inset Menorca. oe ewe, 
oles des Pariatatauges. —- BEKGH.R,, Dia uattung Gastro- | Peang, Untersuchungen Uber die Bichoung der Wirm- 
ptéron — Lmvpig, F., Eln ges zum Hau dor Netzhaut des | thiera, =~ ORTMANN, A., Die DecapodBokredse des Kiris- 
Augys, — Maaa, O@ro, Die Sonne ond | burger Museums, — Pannor, Cart, Ugger die Gröss n- 
Metamorphose dur Cornacnspangiei verhiiltnissa des Herzens bel Vögeln. 5 


Abtheilung für Systematik, Geographie Virtos Heft Mit 5 lihngraph. Tafeln. 1893. Preis: 8 Mk. 
— `: . tpholt: Noack, Ts., Nene Heltrigs Kenntniss der 
und Bidlogie der Thiere. SSugethier-Fauna von Ostafrika, — TARD, J., Beiträge 


Erster bis erchster Hund. 18983899 Preis: 415 Mr. * fzor xystematik der Gordikdien. «e BürGER, Op Beltri o 
Aasfihritchar Pmapekt nsd Iinhaltsverrsichuiss Horch die f zur Kenntniss der Gattung Sesarma, — Emery, 6, Boitrigs 
Veriagsbuchhandlang 20 bestehen, zur Ken tees der nerdamerikanischen Amesentauny + 





e , = : 
Anatomic der Lianen. 
i Theil. Beitrige zur Biologie der 

Lianen, Mit 7 Tafein. Preis t5 M 
1L Thet Beltrige cur Anatomie der 

Lianen. Mit 7 Tafeln und 2 Text 

wliteelilirvet Preis 20 M `: 
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Dr. Arnold Lang, 
Prof. der Zoal u. tergi annt a d Untearsitxt 
u am eldgentsaiech Polvtechnikum in Zurich, 


Lehrdzch der vergletchenden 
Anatomie. 


Dr. Rob Wiedersheim, 


5, & ‘fr € der Amtiomig a, vergi, anatomie, 
Directó å. anal. iny.ituts á, Catv. Crelburg i, B, 


Grundriss der® vergletchenfen 


Anatomie 


der Wirbelthiere 


Dritte*ginzlich umgearbeltete und 
stark vermehrte Auflage. 
MER á ittuner phisvlies ‘Ta vin and 338 Tæ- 
abbildanggn tu 755 Einzeldarst Hungen, 
Preis broseh., 16 Mark, geb 18 Mark 











Zum Giebrauche bet vergielchend-anatomischen 





































Dr. Oskar Zoth, ° 
Zwei Methoden zar photographischen 
e Qntersachung der 


Herzbewegung an Kaltblütern 


Mit 1 lithogr. u. 1 Lichtdruck-Tafel. 
Preis 3 M. 60 PF 


Dr. Theodor Zichen, 


Professor an dvr Universität Jena, 


Leitfaden der 


physiologischen Psychologie 


in 15 Vorlesungen, 
Mit 21 Abbildungen im Text, 
2..varmelirte a verbesserte Aufl, 1893. 


Preis 4 M. 50 Pf 
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o] 
Die Allmacht der Natur- 
üchtung. 
Elne Erwiderung an Herbert Spencer. 
Prol 3 M 
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#rofessor in Freiburg ìi Br, 
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„e° ‘AERONAUTICS... 

Is $ Monthly Paper in which the Proceedings®f the recent Aeronautical 
Cencress held in Chicag® will be published. The latest accessible notes, 
news, anc information about aeronautical engineeréng will be given each 
engatp, with reports of experiment®, investigations, and illustrations of new 
invegtions, with original contributions and articles written expressly for its 
pages, sglected matte? from foreign awd domestic sources, and editorial 
cormentsathereon, It will, in short, be a small paper devoted exclubively 
to the fascinating subjgct of aerostation, the interest in€vhich is increasing so 
rapidly. It is published Monthly by M. W. Forney, at 47 Cedar Street, 
New York, U. S%A Foreign Subscription, $1.20 per yeðr 9Gingle Copies, 


LAPLACE. --Œuvres. 7 Vols. spound into 4. 4to, Half- 
complete in 2 Vols. Half-morocco. 1826-30. £5. 

EUCLID, —Elemeats of Geometry, faithfully (zow first) trans- 

VEGA.—Thesaurus Logarithmorum completus. Folio, C®th. 


zo Cents. ° ° 
BOOKS ON SALE, 
moroc@p. | Paris, 1843-47. £6 6s. j l 
CAYCHY.—Exercices de Mathématiques. The five parts 
HENRY BRIGGS,—Arithmetica Logarithmica. Folio, 
Calf. Lond. 1624. 455. 
lated intothe English tongue, by H. Billingsley. With Preface by John 
Dee. Folio, Half-calf. London. John Daye, 1570. £3 3. 
A very fine copy, with edges in the rough state as originally issued, 
1794, £3 158 = 
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To SCIENTISTS and LANTERNISTS, KC. me ie : A k ‘a "o A r x 

THE ART OF PROJECTION, AND COMPLETE | le i | | ge) godt ee cae 
Over roo fine Ilus» i 


MAGIC LANTERN MANUAL, by an Expert. 
trations, with Priceless wrinkles in all Branches of Optical Projection, 
Never before Peblished. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Po@arising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:~‘'A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike, 
A complete wade mecum of Optical Lantern Manipulations. Price, 
bound in Clothe3s. 6¢.; Postage, sæ. Worth its weight in gold, 
Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster 
House, Mortimeg Road, Kingsland, North London. . 


TO SCIENCE. LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANT @aRPENTER, Esy., Prof. Forzes, &c. Minia- 
ture Triple Lantern constructed for B. J. MALDEN, Esq., thisseason. New 
Oxygydiypgen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Kesults. Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal Polytechnic Inshtution, Dr. H. GratTan Guinness, Madame 
ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science Lecture, 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Ilas- 
trated Catalogue, or 180 choice Engravings, 6g.; Postage, 3¢, List of 
300 Lecture Sets, Science Subjects, Views, &c., 62. ; Postage, 2¢. Pamph- 
lets Free.—W. C., HUGHES, Speciauist, Brewster House, 82 Mortimer 
Road. Kingsland, N. ° 


SAMUEL HENSON, 
LAPIDARY MINERALOGIST, &e. 


ESTABLISHED 1840. 


recious Stones Cut and Mounted*o any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. f 
Beautiful Carved Queensland Opals, Labradorite, Rock’ Crystal, 
Agate, &c., &c. if 
Choice Specimens of New Minerals suitable for Collectors and Museums, 
The Hinest Collection of Mocha Stones ever made now on View. 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or®Prospector. 
i LESSONS GIVEN. 


SAMUEL HENSON, 


' ‘g7°REGENT STREET, LONDON, W. 


LIVING SPEGIMENS FOR 
<. °| |THE MICROSCOPE. 


Volvax gfobator, Micrasterias gad other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornit and other 
Pond Lif@, Trout ova and Afegins to show Circulation of Blood. Specimen 
Tube,evith Drawing, 1s.,3Post Free. Anodonta, Astacus nobilis and other 
éiving Specimens for Dissection. ° 


Address— * ; 
. THOMAS BOLTON, 
25 BALSALL BEASTH ROAD, BIRMINGHAM. 















PHtCENIX FIRE OFFICE, 


19 LOMBAR® ST., E.C., anf 57 CHARING GROSS, S.W. 
as . ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. +œ 
SecreTaries—-W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £19,000,000. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge, 


e CALLENDAR’S PATENT ELECTRICAL PYROMETER., 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 


cation. ° 
Descriptive List of Physiological and Physical Instru- 
ments, &c., with 95 Illustrations, Post Free, 1s. 6d. 
Address all communications ; 


“Instrument Company, Cambridge.”’ 


WIMSHURST 
MACHINES., ° 











Sa 





ve i‘ | Larcg Catalogue, Fifth Edition, Royal 8vo, 
| | | 144 pp. 700 IllustratiofMs, Post free, 6d. 
| 
“07 KING, MENDHAM & Co., 
| ” Western Electrical Works, Bristol. 
London Address: 12 FENCHURCH STREET, E.C. 


Eee: 
(W. B. ALLISON, AGENT.) ESTABLISHED 1876. 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 

° of every description. 
Of the Highest Quality and Finish, at the most Moderate Prices, 
Illustrated Price List Post Free. e 
W. F, S. obtained the omly Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
GoLtp Mepa in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:-GREAT TFURNSTILE, HOLBORN, LONDON, W.C. 
f `A MAGNIFICENT 
BINOCULAR MICROSCOPE 


By ROSS 
For Sale—A Bargain. 


Consisting ofLargest Stand, Graduated Substage, Achromatic Condensgrs ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to $, all by Ross; also 
a yz Apparatus Lamp, &c., Objects, &c., equal to new. Cost nearly £200 ; 
will be sold a bargain. Particulars of W. C. HuGues, Brewster House, 
Mortimer Road, Kingsland, London, N. 7 


W. WILSON, formerly Foreman af Messrs. 


ELLIOTT BROS., Opticaland Scientific Instrument Maker. Optical 
Benches, ®Melloni Benches, Goniometers, Spectrometers; Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 
‘ing Instrgments of e®ery description, &c. Experimental Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACh), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. s 
a 
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COLLECTIONS oF MINERALS, ROCKS, on FOSSILS BEST  DRAPER’S“INK ‘gino + 
Specially prepared te meet Requirenfonts of Students, lecturers, &e. BL x c K’ 


And Illustrating the various Manuals, &c., as used at all Colleges, When this Inleis used writing 


Schools, &c., price sos. 6d. to 42s. and upwards. Special Instrycyon and becomes a pleasure. 
Collections for Travellers. Prospectors, &c. Terms on application. : INK. ® P 
s 
MICROSCOPIC SECTIONS OF ROCKS & MINERALS. EEA CEN AIEE 
" The largest and best Series of e a panacea mis from nom ; e @ 3 
flocalities. All one price, rs. each, post free ist free orPapplication K N oO VW N r 
Apparatus, Cabinets, and, Appliances for Museums In Jar 6d. 1S., & 2s. each. Y; 
and for Field Work of every description. Can beobtained in London,thro@h Messrs. BARCLAY z Sons, Farringdon 
CATALOGUES AND LISTS FREE ON APPLICATION TO Street; W. Euneagps, Old Change; F. Newnsery gk Sons, Newgats 
J A Ss. RR. G Fk, E: e7 O E, ~ 5 š Street; and to be had of i ani 
MINERALOGIST AND GEOLOGIST, |, BEWLEY & DRAPER (Limited), Dublin. n 


88 CHARLOTTE ST. FITZROY SQUARE, LONDON, W 


cones oS | THROAT» GOUGH. 


For the Use ot Students, Science Teachers, Prospectors, &e., and.to Soreness and Dryness, Tickling and Irritation;-inducing Cough, and affect = 
illustrate theleading ee iu Di with Trays, ji ing the Voice. For these symptoms use : 
50 Specimens, 10s. 6d.; Q., Bas Ony a. : e *! 
New Price List of, ei Me | Rags, and Stratigraphical Series EPPS’ S° GLYGERINE J UJUBES. Å., 
s Pos 
ROCK SECTIONS for ie MICROSCOPE on rs, Gd. Mch, Post Free In @ontact with the glands at the moment they are excited by the act of 
CATALOGUE@GRATI tcng, the Glycerine in these agreeable Confections becomes actively ’ 
L -CAPPED BOXES, TRAYS, HAMMERS, &c. ealing ° 

CABINETS, SERS oS P aseissa, Sold only in Boxes, 74d., ang Tins, rs. wes Labelled, 


THOMAS D RUSSELL | ‘mss cree a cov han Heneri Cheniss tomo 


78 NEWGATE STREET, LONDON, ‘E.C. 


F. H. BUTLER, M.A. Oxon., Assoc:R.S.Mines, | HOLLOWAY'S OINTMENT 


NATURAL HISTORY AGENCY, CURES | 
158 BROMPTON ROAD, LONDON. , e P" 
Dealer in Rocks, Minerals, Fossils, and other Objects | Gout, Rheumatism, Lumbago, Sciatica, 


of Scientifie Interest. . . 
Regent additions to stock include numerous richly coloured'and interesting Cuts, Bruises 5 Sprains ; &C. 
polished Scotch Agates, and a large senes of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, INVALUABLE FOR ALL SKIN DISEASES, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 








s al hand. Lapid k ted. ] ' ' ` , 
Now Ready, THE GLACIA Listy a 6, Price Holloway’s Ointment and Pills may be obtained of 
SEA ros 
$2, face. by w F. iF UME, D.Sc., price-2s. 6a. all Medicine Vendors. ® 


_ LANTERN STEREOSCOPE,. ANDERTON'S PATENT} 


CAN BE ADAPTED TO ANY LANTERN. 


TESLA’S APPARATUS. 
WIMSHURST MACHINES from £1 15 to £50.. 
AMMETER and VOLTMETER COMBINED, 


Suitable for Schools, £2 10 Ò. 


HARVEY AND PEAK, 


By Appointment to the Royal institution of Great Brithin. 
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+ 
PERKEN, SON AND. RAYMENT, MANUFACTURERS. 
° CATALOGUE IS SENT POST FREE. z 
e 
F 
= “OPTIMUS” SCOUT, OPTIMUS” | 
See Medium size. Clear Definition. Good Field. z 
P Tee Mas ood yaris Magii |° PHOTOGRAPHIC il ite . 
4 times, i l : 
® 1 | e 
70|- OUTFITS. Mn TÀ [ratenr 
o ; °° 
With Aluminium body, Rayment’ s Wide N Long Focus, Radk Camera, Three Double Dark 
1 4 0 / ' Slides, ‘Optimus ” Rapid RectilineaLens, Instantaneous Shutter: Tripod 
i m and best Waterproof Case. è $ 
Giving Pictures of the following sizes in inches, S 
Lent a cS Et ca a hs Ain ae ie en mee 
the world. | £10 | #12 | #15 | £20 “£25 | £80 » 
~) 
PERKEN; SON & RAYMENT, "72" LON ON. 
14| rene STREET, ae 
é an o.. 
+ © e . i 
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class Objects, sent post free on application. — 


MICROSCOPES AND APPARATUS. 


wats? & SONS’ TRIPOD EDINBURGH STU- 
with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 
rape size or Student’s Instrument. Price from 

4 55» : 


WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision in ‘all the working parts, and is 

` Unsurpassed for Photo-Micrography and all Research 
of the most delicatenature, 


NEW SERIES OF APLANATIC MAGNIFIERS:— 
Made in three powers, magnifying respectively 6, ro, 
and 20 diameters. These give large and flat field, excel. 
lent working distance, and exquisite definition. 

148. 6d. each.® . 


s 
+ 


Sowe k JELLY > 


VEAL & CHICKEN 
LOZENGES Ue 


at Ñ; 
EEF TEA TURTLE 
EAT 


4 -i 


+ 


Varn 


\ : 
RRS 
oS, 


ranged to carry the above magnifiers, and of most 
convenient design, price £2 2s. . 7 


Full i lustrates 


& 


\: 


ratus sènt Post free on applicationto . 


W. WATSON &-SONS, 


. Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. 
and 78 Swanston Street, Melbourne, Australia. 


Awarded 37 Gold and other Medals af International Ex- 
hibitigns, including 5 Highest Awards at the World's Fair 
-* Chicago, 1893, for excellence of Manufacture. 


IS MICROSCOPE issuitable forinvestigations] - 


Price], 
< | 


LABORATORY DISSECTING MICROSCOPE, ars} | 





© 8 a h f 7 ; ‘ tt ‘ d s 
Š ; 2 -2 MICROSCOPIC OBJECTS.. Oye menu 0 
gW z go MDT SOUE ATTSSONI 
a O () <q z NEW AND INTERESTING. -g 
y x Hydrozoa—Pannaria canglina = ii ow DO 2 Ọfj, g ; 
=H O Q i 1 Fertile Spike of Selaginella ... we let OOO puey uj shemse SINISNI OOD y7A0 
— > © _|Slides of Matchantia polymorpha :—Elaters and * 39NV9 OL ATLOINLS IYA SLUYd TIY 
A o3. Zula Spee ie Thalius, Section obThallus, Each o t o 'qno 4U06 
tai s, Section o allus. j 
T A <{ Q J = $ Fertile Branch of Chara ee e "e H 3 geared g10Jeq paysey, AlLYsnoloyy, sursuy Asay 
1cm” orą ves pap one ons ain eve 7 & 
td) A ` maa Parasite of Flying Fox (Nycteribia) +. 9 2°6 - ‘guquueaon poeds oSurug 
Z; DY = O f Saw Fly, Female, with SawSnee ` ven ty) u0 2 Q “SAOUJIAOL) JOBURIED jueleg 
| fz] = wv Scorpion Fly (Panorpæ communis) s.e se o° 2 f, g AA 
Fu . < i ® A D. Genus Diatomaceæ Slides, consisting of many Seg SEK) SUIPENION I }UY uae 
a) o AT, da #8 Spëcies pf one Genus o ta Age 109 3 ‘SUBUIL] JUIL 
. A — * á a ecies, 5 s i 
N fi m fu os setter’. rdle ga Spades, 4a G2 4 Nave _ sejpuey JES yusyed 
m M g% cula, 100 Species, 75.6d. eed SUOUABAOE) LUN] NpUad PUIAR 
-@ qd Type Slide of 230 Diatoms from Oamaru, with list `. |- uolpUuS, 40} SƏNI jud}Vg 
T f < a of names sps 0” woe see wen we 3 25 0 ry *SUdqsZIG UJE ed 
la'a . ° Set of 24 Slides choice selected Diatomacez, in beter ‘saui3uq JIO }Ualed 8,Aa]8s015 
aan aan oor Pry) ane ase +: a i t 
Ay Hair of Pencil-tall Polyxenus lagurus(Test Object) ó x 6 . ' 
> Type Slide of 24 Eggs of Butterflies, &c., with list Sasi 
or na S are eas eae * wee oon Lc 
jes) Greup of about roo Sponge Spicules, from St. ~ í 
& 7 eter, Hungary oon oe ane wee s se Q “Re z e 
j lype Slide of 50 Foraminifera, with name photo- ~ |: 
= graphed under each Specie on ove oe TT Ol 
Any of the above Objects sent by return on receipt of ' 
c remittance for price, cody 
Jo H Ay CLASSIFIED LIST, representing a Stock of 40,000 First-| | 
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~cOLLO 35 | 
S.AIISS0Y9 


HIGHEST HONOURS, 


, 1893. 


CHICAGO 


“There is no beverage which can so confidently be recom- 


Z, 1893. 


Afedtcal Annua 
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PURE CONCENTRATED 
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’s Pure Concentrated Cocoa, to distinguish it from ot 
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manufactured by the Firm. 


and 8 Bread Street Hill, 


ueen Victoria Street, in the City of London, and published b- 
New York.—THursDAY March 1,1894. 


Q 
and 66 Fifth Avenue, 


C., 


ACMILLAN AND Co, gat 29 Bedford Street, London, 


. Printed hy Ricuarp CLAY AND Sons, LIMITED, at 7 
M 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, ° 


“ To the solid ground | 





Of Nature trusts the mind ‘which builds for aye. ”— WORDSWORTH. 





No. 1271, VOL. 49.] ° THURSDAY, MARCH 8, 1894. [PRICE SIXPENCE. 
a A EA 


Registered as a Newspaper at th? General Post Office.] 


NEWTON & CO.,,3 Fleet St., ao 
éscientific $nstrument Makers, 
(By Special Appointment to the Royal Institution.) 


CROVA’S DISC. 


For use with the Lantern, 
forillustrating motion ofsound 
and light waves. 

Complete, 27/6- 

















tly HHI 


NEW CATALOGUE 
of Lanterps, Special Appara- 
tusafor Scientific Demonstra- 
tion with the Lantern. 
Scientific and other Slides. 
Post Free, & i Stamps: 





The most ee Lime E made. “Turned perfectly 
true out of Solid @tone Lime. Packed in half-dozens, Per tin, 2/- 





NEW WATER MOTOR. nae 
For Chémical and Physical - Laboratories, 


Dentists, and Medical Electricians. `; 
A, £1 16s. Od. —B, £2 10s, 0d.—C,, £3_6s._0d,—D," £18, 
Band C work up to yy EP; Dto} EP. 


JOHN J. GRIFFIN & ‘SONS, : 
225G ARRYIC EH STREET, LONDON, ar. 





[All ee ei are Reserved, 


NALDER BROS. & CO. 


F. H. NALDER. C. W. S. CRAWLEY. 
H. NALDER. A. SOAMES. 


SOLE ADDRESS— 


16 RED LION ST., CLERKENWELL, LONDON, E.6. 


MAKERS OF 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, 
GALVANOMETERS & WHEATSTONE BRIDGES, 


AND EVERY DESCRIPTION OF 


ELECTRICAL TESTING & MEASURING APPARATUS. 
nae eS DRUMS 


FOR ALL PURPOSES. 


IÉLUSTRATED CATALOGUES FORWARDED FREE 


ON APPLICATION. 


; E EE ADDRESS ; TELEPHONE 
` | SECOHM; ‘LONDON, No. 6770. 


NEGRETT & ZAMBRA’S THERMOMETERS 


The outside Window Bracket Thermometer 
enables the observer to read the Present 
Temperature from inside the House. 


PRICE 2I/- and upwards. $ 
+ 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRICE LISTS FREE TO ALL PARTS OF THE WORLD. 


NEGRETIL &. -ZAMBRA, 


— Instrument - Makers to Hgr Majesty. the 


“Queen and British dd 1 Foreign Governments, 
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38. HOLBORN VIADUCT.. 


BRANCHES— ` 
45 Cornhill, and 122 Reggnt Street, London. 
Photographic Studios: Crystd] Palace. . , 
La e 
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‘ UNIVERSITY OF LONDON. ay ISH ASSOCIATION FOR THE 
NOTICÈ i is hereby Given, that on WEDNESDAY, APRIL 25 nei the VANCEŅENT OF SCIENCE. 
enate will proceed to elggt Exanffners in the following Departments for the BURLINGTON HOUSE, LONDOR, W. 4 
year commencing July r, 1894 :— n The NEXT ANNUAL GENERAL MEETING will be held at Oxford, 
r 5 A : commenchh@on WEDNESDAY, AUGUST 8, 
o e Examinerships. SMilavries. Present Examiners. 
© ARTS ANDgSCIENCE. (£ach.) PRESIDENT-ELECT : 

7 b Prof. Arthur Palmer, M.A.,LL.D. Tur Mosr Hon, ThE MARQUIS OF SALISBURY, K. G., DCL 
Tye in Tatin eS ne Vacant. E-R.S., Chancellor of the University of Oxford. m P 
“Two in Greek m qe e ane 1207, ay, (Beben Drgv eE ars „M A. NOTICE TO iiss ox Memorrs.—Authors are reminded that 

L ) of C. HH f a, Ni A Ti the acceptance of Memoirs, and the dag on which they are to be read, are,. 

Two, in the Epglish aUgUages! igo, y 9 er a M.A,,Litt.D. | as far as possible, determined by Organising Committees for the several 
Literature, aid Hgstory s «f acant. Sections before the beginning of the Meeting. Memoirs should be sent to 

Two in the French*®Langyage and) 150 ee iclatgon, Esq: P the Office of the Association. 

Prt a Tangu me era Althaus, Ph.D. é Information about Local Arrangements may be obtained from the Local 
and Literature ... E} 802 {Rari Breul, Esg, PhD. MA.  ẹ Secretaries, University Museum, Oxford. 

Two in the Hebrew Text of the G. GRIFEITH, Assistant General Secretary. 
Old oam an Greek Tert A frev c igs eee won D Ec 
of thegNew’' Testament, the) 50 ev. C. H. Wright 
Hyidntes of die Careen Ree Ph.D, MAS TECHNICAL INSTRUCTION AND 
lion, and Scripture History... š ETTE EA EREE LIBRARIES ACTS. 

è  Twoin Mental and Moral Science xz0/. James Ward, Esa. M.A., S&D., The Technical Instruction and Free Libraries Committee of the Borough 
of Hyde requires the services of a competent person to act as Organising 


Two in Political Economy re 


Two in Mathematics and ae š 


ral Philosophy sse os 


Two in Experimental Philosophy 


Two in Chemistry „e sse uu 


Two in Botany and ie aged | 
Physiogggy + se en 


Two in Comparative can Pee, 


and Zoology ss. ss ees aA 


Two in oer Pad koa asi. f F 


Geegraphy ss se 
d 


Laws. 


Law, Principles of Legislation, 


eee 2402, 


J. N. Ke@nes, Esq., M.A., Sc.D. 
Prof. H. race Lamb, M.A., ‘RRS. 


EAS Pink E S. Foxwell, M.A. 
L (Rev. H.W. Watson, Sc.D., R.S. 


Eor a ia Poynting, Sc. D. ,M.A,, 


Pr ot, J: a) Thomson, Sc.D.,M.A., 


Prot) Herbert McLeod, F.R.S. 
Vacant. 
Prof. J. R. Green, M.A, D.Sc. 
i Daniel Oliver, LL. D. E.R.S. 
E, Ray Lankester, M.A., 
z Prot Di, F.R.S. 


acant. 
Dar oo Hull, M.A., LL.D., 


Sra 


Two in Jurisprudetce, satan j sae Robertson, Esq., LL.D. 
100 


and ImternationalgLaw s. es 


Two in Equi 
Personal Property ... 


Two in Gommon Law and Law 
and Principles of Evidence ®. 


Tv® ir Constitutional History of 


and Heel een sot 


eee 15072, 


Oe es D me 
° c 
e oes IRP zi Wiin Stirling, 


ae LOSd, { 


Vacant 

Alfred Hopkinson, Esq, M.A., 
B.C. L., 

ohnSimmonds,Esq. eL. D., M.A. 

W. Blake Odgers, Esq., M.A., 


\ o} LLD 
„|5 wa Willis, Esq, LL.D., B.A., 
s [poi T. F. Tout. M.A 


T. A. Walker, Esq., M. A LL.M. 


Tohn Cavafy, Esq., M.D, 


vee 2402, {Joseph Frank Payne, Esq., M.D., 


Greenway Howse, Esq., M.S., 


fate Morria Esq., M.A., M.B. 
[FEM da Gunomgham, "M. D., 


Richard é Lae Esq.,M.B.,B.S. 
; Halliburton, M. D., 


M.D., 


Sc., C.M. 
C. J. Cullingworth, Esq., M.D. 
Vacant. 


ool, {Wor Tirard, M D. 


W. Hale White, vir, M.D. 
jA. P. Luff, Esq., M.D., B.Sc. 


"Prof. J. Dixon Mann, M.D. 


J. F. Bridge, Mus.Dec. 


Prof. 
502. 4C. rare Parry, Esq., Mus. Doc., 
: Pee 


LJ » 


e 
The Examiners above named are re-eligible, and intend to offer them- 


@andidates must send in thejr nam@s to the Regi#Mrar, with any attesta- 
rion © of their qualifications they may think desirable, on or before TUESDAY, 
MARGH*7. if is particularly desired by the Senate that no personal 
applicatign of any kind be pace to its individual Members.) 


England see nee oe Gee o 
MEDICINE. 
J 
Twoin Medicine se ase eva 
Two in Surgery 
Twoin Anatomy se we 
®Two in Physiology se s 
e 
f e 
Twoin Obstetric Medicine .. 
Twoin Materia Medica and Fuar) 
+ maceutical Chemistry 
Two ingForensic Medicine se se 
e 
m Music. 
Two in Musie anag eee een ave 
e 
¢ 
è selves for re-election. 
® 
@ 
e 
> ° 
@. o . > 
University of Londen, e 
— Gardens, W., 
bd P & et 
» è 
è 
° 
J 
e 


° By order of the Senate; 


ARTHUR MILMAN, M.A. 
Registrar. 


eneral Secretary, nd who will be required to enter upon his dutiesin 
May next, and to devote his whole time to the work of the Committee and 
its Sub-Committees. 

Applications, stating age, ualifications. and salary eae vired, together 
with copies of three recent testimonials, to be forwarded to the Town Clerk, 
Hyde, so that the same may be rece@ved by him on or before MARCH 28, 


and 


xr894 
a full statement of the duties, and form of application, will, on request, ® 


supplied by the Town Clerk. 
GEORGE STEVENS, 


Hyde. February 22, 1894, . Town Clerk, Hyde. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 


AGRICULTURAL DEPARTMENT. 


The Council invite Applications for an ASSISTANT LECTURESHIP 
in AGRICULTURE. Candidates must havea practical acquaintance with 
A gticulture, and a special knowledge of Animal Anatomy and Physiology 
is also desirable. The Stipend attached to the post is £150 per oe and 
a share of certain fees. 

Applications and Testimonials must be sent on or before APRIL 6 to the 


undersigned, pon whom further particulars may be obtained. 
E. F. STOCKDALE, Secretary. 


GUY’S HOSPITAL. 


PRELIMINARY SCIENTIFIC (M.B. Lond.) Classes are held through» 
out the Year. Special Instruction is given for te July Examination. l 
Fee 16 Guineas. 


° GUY’S HOSPITAL. 


ENTRANCE SCHOLARSHIPS in SEPTEMBER 1894. FOUR 
OPEN SCHOLARSHIPS, TWO (£150 and £60) in SCIENCE, and 
TWO (4r00 and £50) in ARTS. 





® 
Particulars and Copies of Examination Papers on application te the DEAN, 


Guy’s Hospital. 


CAMBRIDGE ASTRONOMICAL 
è OBSERVATIONS 


FOR THE YEARS 1829-1869. 
Vols. I.-X XII. 
A limited number of Copies are available for distribution, 
Applications from Observatories for any of these Volumes may be sent to 
the Direcror, The Observatory, Cambridge, England. 
All applications will be comsidered. by the University Observatory 
Syndicate ata future Meeting. 


CHEMIST (Ph.D., ANALYTICAL). Situa- 


tion required bya Gentleman {aged 25). who has studied Chemistry five 
years ina German University, and has had subsequent experience in 
England. Highest References.—** X, Y. Z,” 68, Waterloo Road, S.E 


SKELETONS FOR BIOLOGICAL STU- 


DENTS. Frog. 4s.; Rabbit, 8s.; Pigeon. 8s.; Fowl, ros. 64 ; Skull 
of Do I oe As recommended and used by Profs, Marshall, Carpenter, 
and Nicholson.—J. Witton, Healey, Batley. 


WANTED, a Competent Man, to take Ob- 


servations of Currents on the Gareloch.— For particulars apply to Dr, 
McVat, Dunbartonshire Health Office, 24 George Square, Crows 








i tt 
W. WILSON, formerly Foreman at Messrs: 
ELLIOTT BROS., Optica®and Scientific Instrument Maker. Optical 
Benches, Melloni ” Benches, Goniometers, Spectrometers, spect as 
scopes, Cathetometers, Micrometer Microscopes, Micremeter Meas 
ing Instruments of every description,e&c. @Experimenta! Work carried 
out for Professors.— 56 Crogsland Road, Chalk Farm, London, N.W. 
r e 
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Sale by Fucliore. 


TUESDAY NEXT. 
NATURAL HISTORY, sate a i MEDICAL AND QTHER 
OKS. 


B 
MR. J. C. STEVENS will sell by Auction 


at hijs Great Rooms, 38 King Street, Covent Garden, on TUESDAY 

e next, MARCH r3, at half-past t2 precisely, the Library of Medical and 

Surgical Books of the late Dr. HENsman. Also a great variety of 

vee on Natural History, Scie&tific and other Subjects, &c., from other 
ibraries, 


On view the Day prior, 2 tills, and Morning of Sale, and Catalogues had. 


7winch MICRO-OBJECTIVE by CROUCH 


for SALE. Perfect. Price £2. On appro. Also 12 named Foraminifera 
Slides for gs —Harvey, 5 Gorleston Villas, West Dulwich, S.E. 


THE ELECTRICAL 


AND 
GENERAL ENGINEERING COLLEGE, 
AND e. 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD 
EARL’S COURT, S.W. 
e Parincipar—G. W. pe TUNZELMANN, B.Sc., M.LE.E. 
Sgnior-Instructor—C. CAPITO, M.1.E.E., M.ILM.E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shap, &c. 

The Collegegprovides a Training for Electrical, Mechanical, Civil, ane 
Mining Engineers. for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 


BIOLOGICAL SPECIMENS 


FOR 


«© DISSECTION. 


A®L the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of 500 types :— 

SCYLLIUM, 6s. d. per doz | PaTe.va (large). 15. 6d. per doz. 

AMPHIOXUS, 6s. 6d. ,, Cuirons (2 ins. long), 4s. 4, 

ASCIDIA, 45. a | Neres (largeY*3s. 

SEPIA, ts. 6d. each. e 


Smaller Quantities at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. œ 
MUSEUM SPECIMENS. 
j LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.L). 
SAMUEL HENSON, 


e 

LAPIDARY [MINERALOGIST, &c. 

ESTABLISHED 1840. 

Precious Stones, Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. A 

Beautiful Carved Queensland@Opals, Labradorite, .Rock Crystal, 

» Agate, &c., &e. 

Choice Specimens of New Minerals suitable for Collectors an8 Museums. 

The Finest Collection of Mocha Srones ever made now on View, 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


_ “97 REGENT STREET, LONDON, W. 


F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines, 


NATURAL HISTORY AGÐNCY, » 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
e 


of Scientific Interest. 
Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series gf Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card. Trays, Labels, Blowpipe Apparatus, 
@hbinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’s work executed. , 
Now Ready, THE GLACIA LISTS’ MAGAZINE, Nos. s and 6, Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W.¥. Huge, D.Sc., price zs. 6d. 
e 


3¥ 
Ho.oruurians (3 ins. long), rs. 4d. each.. 


| COLLECTIONS OF MINERALS, 


ROCKS, OR FOSSILS, ` 


e Forthe Use ot Studegts, Science Teachers, Prospectors, &c., and to g 
illustrate theleading Text-bookg, in Boxes, with Trays. 


50 Specimens, dOs. 6d.; 100 do., Bls.; 200 do., 4ae.° 


New Price List of Minerals, Rocks, and StreiRraphical Series 
of Fossils Post Free. ° 
ROCK SECTIONS for the MICROSCOPEfrom rs. 6d. each, Rost Frte 
© §6CATALOGUESGRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. 


"o always in Stock. e? 
THOMAS D. RUSSELL, 


73 NEWGATE STREET, LONDON, E.C. 


COLLECTIONS oF MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturerse&e:. 


And Illustrating the various Manuals, &c., as used at all Colleges 
Schools, &c., price 10s. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms @n application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS? 


Thg largest and best Series of the most interesting varieties from hundreds 
oflocalities. All one price, rs. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work af Pery description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGOR Y.. 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus,. 
Ophrydium longipes, Floscularia ornata, Stephanocero® Eichornit and other- 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specimen. 
Tube, with Drawing, 1s., Post Free. Anodonta, Astadtis nobilis afd other- 
Living Specimens for Dissection. 

Address , 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


ALBERT EDWARD -JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, œ 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery,. 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 











NOTICE.—Advertisements and business letters for 
NATURE should be addressed to the Publishers ; 
Editorial communications to the Editor. The 
telegraphic address of NATURE és * PHUSIS,. 


OFFICE: 29 BEDFORD STÉEET, STRAND, W.C. 
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LONDON.” 
SUBSCRIPTIONS TO “NATURE.” 

£s d ” 

Veale 225g E Sek ae BOS 

Half-yearly. s e a a @© w e 7 è o a ‘u 0 Ig *6 
Quarterly ote Se ew SS Se we OO 76 . 

To ALL PLACES ABROAD :—~ 

( ] Kësti sa wow a aa ee ee Se e a 6 

Half-yearly, . e o Suures... OOR OG 
Quarterly... +g ee eee ee. O80 > 
LJ e 

CHARGES FOR ADVERTISEMENTS. 

Three Linesin Column .. $... 0 2 6 7 

Per Lineafter . . . .® . 1 6 e « 2 9 o.9 » 

One Eighth Page, or Quarte» Column > o 18 6° 

Quarter Page, or Halia Columng. . . I I§ @ 

Halfa Page, ora Column . .°. e: .- 3 5 Ge 

Whole Pagé .- e a + © © © òo o ò> @ oœ .6 6 0 ® e 
e s 

Monty Orders payable to MACMILLAN & CQ. 
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NOW READY. * Royal8vo, Price 2s. 6d. Subscriptiop Price ags. per 
bd Annum, Post free. 


:’ SCIENCE? PROGRESS. 





EDWARD" STANFORD’S LIST. 


DEDICATED BY PERMISSION TO HER MAJESTY THE 
*-e QUEEN. 


eh MONTHLY sREVIEW OF CURRENT SCIEN- | just Published, SECOND ISSUE, Revised and Enlarged. Price £12. 


a TI#IC INVESTIGATION. 





STANFORD'S LONDON ATLAS OF 












e 
. e ; 
c UNIVERSAL GEOGRAPHY. 
ITH THE Co-O@ERQTION OF THE FOLLOWING EDITORIgL¢gOMMITTEE :— 
Prof. H, E. ArmMswKona, F.R.S. (Chemistry), Professor of Chemistgy at and a List P| Lape ng aed MAIS d Longitudes. - 
the City and Guilds of London Institute for Technical Education. Imperial Folio, Bound Half Gil ES i 
Prof. C. S. Suerrinetron, E.R.S. (Physiology), St. Thomas’s Hospital p oo, Bound HMali-morocco extra, Gilt Bages. 
Prof. J. W. Jupp, F.R.S. (Geology). Professor of Geology, Royal College “We are glad to be able to say that in the new edition of Stanford’s Great 
of Science, London. London Atlas many improvements have been introduced. The work ought 
Prof. W, F. R. Wervon, F.R.S. (Zoology), Professor of Zoology, Univer- | to be a permanent monument to the enterprise of the house by which it is 
sity College, London. e issued. . . . The Atlas as a whole is one of great practical utility. It is 
Prof. G. BY Howes, F.Z.S. (Zoology), Professor of Zoology, Royal College | in many respects unique among English Atlases. For those who use an 
ef Science, London. atlas mainly to find where a place is, and who can afford the cost of the 
Prof H, MARSHALL Warp, F.R.S. (Botany), Professor of Botany, Royal | ‘ London Atlas,’ we commend it.”—The Times, February 28, 1894. 
Indian Engineering College, Cooper’s Hill, Staines. en 
i Just Ready, Demy 8vo, Cloth, ros. 6d. 
. Contents of MARCH NUMBER : MAN, THE PRIMEVAL SAVAGE: 
PHYSICAL SCIENCE and its CONNECTIONS. By G. F. Fitz- | His Haunts and Relies from the Hilf-tops of Bed- 
GERALD, M, R.S., Professor of Natural and Experinféntal bd : 
on ie NEW SERORP oF SSLUTONS. By W. J. Rovors, ARLCS Sine aa 
n the É o . By W. J. RODGER, Å. R.C.S. 
On INSULAR FLORAS. By Wẹ Borring HEMSLEY, F.R.S., Royal By WORTHINGTON G. SMITH, bd 
Herbarium, Kew. Fellow of the Anthropological Institute, F. L.S., &c. ° 
haar ck eer oe as A. C. Szwarp, M.A., Fellow of St. John’s With 242 Illustrations by the Author. 
On the ORIGIN.and NATURE of CERTAIN BACTERIAL POISONS. z Cloth 6d e 
By oa. Buckmaster, M.D., Lecturer on Physiology at St. George’s Just Published, Crown 8vo, Cloth, ros. 6d. J 
wwe Hospital. 
ao PRESENT i oda tek ate ay ie hae pea eet pee BETTERMENT, WORSEMENT, AND 
y G. B. Howes, F.Z.S., Professor of Zoology, Royal College o n 
E Science, Londone — i : RECOUPMENT, , 
On CHEMICAL PHYSIOLOGY. Bew. 2s Be euro Meliy: With a Note on Betterment in America. 
R.S., Professor o ysiology at King’s College; London. 
si By ARTHUR A. BAUMANN, B.A. 
KT] T PRESS, Limited, 428 Strand, W.C. ? ? 
Saon THE SOLETAT ERES nage S Barrister-at-Law, of the Inner Temple, and formerly M.P., for Peckhath. 
os a ae e 
By LION&L S. BEALE, M.B, F.R.S. 
London: EDWARD STANFORD, 
SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s. 26 and 27 COCKSPUR STREET, CHARING CROSS, S.W. 
OUR MORALITY AND THE MORAL QUESTION, Ceorsadhor f y Queit 
and Ed. 3% 6d. i - eographer to the = 
THE LIVER. Pp. 230. 86 @llustrations, many coloured. §s. r a 
HOW TO WORK WITH THE MICROSCOPE. 100 Just Published. 8vo. Prię 4s. 6d. 
Plates. zys (Harrison.) . , 
PROTOPLASM. 4th Edition. (Harrison.) THE ALCHEMIC AL ESSENCE AND THE 
THE MICROSCOPE IN MEDICINE. 86 Plates, ais. 
BIOPLASM : or, Livitg Matter. 6s. 6d. . © : : 
ON LIFE AND ON VITAL ACTION. 5s. CHEMICAL ELEMENT i 
THE MYSTERY OF LIFE. 3s. 6d. i : : m 
THE “MACHENERY” OF LIFE. zs. An Episode in the Quest of the Unchanging, 
London: J. & A. CHURCHILL. 
Vv N RES By M. M. PATTISON MUIR. 
DA E P O a s 
NEW SMALL ELECTRIC g-ondon : LONGMANS, GREEN, & CO. 
~ | BOOKS ON SALE, 
e n AR 0 LAM p LAPLACE.—CEuvres. 7 Vols. bound into 4. 4to, Half- 
Pa e morocco, Paris, 1843-47. £6 6s. 
* CAUCHY.—Exercices de „Mathématiques. The five parts 
it . complete in 2 Vols. Half-moracco. @826-30. 45. . 
HENRY BRIGGS.—Arithmetica Logarithmica. Folio, ® 
e FOCUS SIMPLE Calf. Lohd. 1624. 455. . 
KEEPING. AND EUCLID,—Elements of Geometrf, faithfully (now first) trans- 
è CERTAIN. lated into the English tongue, by H. Billingsley. With Preface by John 
COOL Dee, Folio, Half-calf. London. John Daye, 1570. 43 35. 
° . VEGA. —Thesaurus Logarithmorum completus. Folio, Cloth. 


A very fine copy, with edges in the rough state as originally issued, 


























a LANTERNS, 1794- 63 158. l Š 
ga e MACMILLAN & BOWES, Cambridge. ‘ 
® l gy 
° : . The Cambridge Scientific Instrument Company, 
ie de : a e St. b’s Row, Cambridge. _ 
E K a CALLENDAR'S PATENT ELECTRICAL PYROMETER 
oe SS for Scientific and Commercial purposes. Descriptive 
š p EE SSS Ee Pamphlet of the above will be sent Post Free on Appli- 
Pagenr. J RICE £4 4s. cation, ; e 
e. eDESCRIPTIVE LIST POST FREE.* Descriptive List of Physiological and Physical Instru- , 
=» J. H. STEW ARD, ments, &., with 95 Illustrations, Post Free, rf. 6d,- 
2 406 STRAND, W.C., 457 WEST STRAND, w.c,,| AGdress all communications: 
\ -7 GRACEGHURGH “STREET, E.C,, LONDON. “Instrument Company, Cambridge.” 
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.00 
DIARY OF ŞOGIETIEŞ.. 
° ~. LONDON. 


j THURSDAY, Marcu 8. s 
RovaL Saciery, at 4.30.--The.Croonian Lecture on the Minute Structure 
‘of the Nervous System will be delivered (in Frengh).by Prof. S. Ramón 
y Cajal, of Madrid ; Í 
ROYALƏİNSTITUTION, at 3.—The Vedanta Philosophy : Prof, Max Müller, 
INSTITUTION OF ELECTRICAL ENGINES (25 Great George Street, West- 
minster, S.W.), at 8.—A Note on, Para lel Working through Long Lines: 
W. M. Mordey. ; a 
Camera CLUB, at 8.—Composite Heliochromy by Three-colour Printing : 
F., E. Ives. ` 
MATHEMATICAL Socrery, at 8.—Groups of Points on Curves: F. S, 
Macaulay. On the Buckling and Wrinkling of Plating supported on a 
Framework under the influence of Oblique Stresses, and on a Simple 
Contrivance for Compounding Elliptic Motions: G. H. Bryan.—On the 
Motion of Two Pairs of Cylindrical Vortices which have a Common Plane 
of Symmetry: A. E, H, Love.—On the Existence of a Root of a Rational 
Integral Equation: Prof. Elliott, F.R.S, 


i FRIDAY, MARCH Q. ` 
aoe INSTITUTION, at 9.—The Making of a Modern Fleet: Dr. W, H. 
ite. . : 
Puysicat. Society, at 5.—Calculating Machine, ahd especially a New 
Harmonic Analyser: Prof. O. Henrici, F.R.S. 
SANITARY INSTITUTE, at 8.—Infectious Diseases and Methods of Disin- 
fection: Dr. W. W Hamer. 
RoYaL ASTRONOMICAL SocierY, at 8.—The following Whpers have been 
received :—The Distribution of Stag of Type III. and of Stellar Spectra 
in Space: Rev. T. E. Espin.—A Seconds Contact-maker for Astro- 
@nomical Clocks: H. C. Russell. — Brillant Detonating Fireball of 1894, 
Januaryees: W., F. Denning.—Remarks upon Mr. Stone’s Proposed 
_ Corrections to the Measure of Time since 1864: Prof. S. Newcomb,— 
Note on the Star D-M, + 27°@es5: A. M. W. Downing.--On the Proper 
Motion of Sgars in the Dumb-bell Nebula: A A. Rambaut and W. E. 
Wilson. —On the C mputation of Star Correctious in N.P.D.: W. E. 
Cooke.——The following Papers have been promised, but not yet 
. received :—Description of a Perfectly Achromatic Refractor: H. Dennis 
Taylor.—Note on Mr. W. E. Cooke’s Paper on the Computation of Star 
Corrections : Prof. H. H. Turner. -Results of Micrometer Measures of 
Deans Stars made during the Year 1893: Royal Observatory, Green- 
wich. < 
MALACOLOGICAL SOCIETY, at 8. 


8 i SATURDAY, MARCH r0. 
Roar INSTITUTION, at 3.—Light, with special reference to the Optical 


Discoveries of Newton : The Right Hon. Lord Rayleigh, FLR.S. 
ROYAL BOTANIC SOCIETY, at 3.45. 


SUNDAY, MARCH rr. 


Sunpay LECTURE Sociztv, at 4.—The Origin and Development of the 
Dynamo-Electric Machine: Henry Somerville® 


ONDAY, MARCH 12. 


ROYAL GEOGRAPHICAL SOCIETY, at 8.30.— Montenegro and its Border 
Lands: W. H: Cozens-Hardy. 


TUESDAY, MARCH t3. è 
RoyYAL INSTITUTION, at 3.—-Locomotion and Fixation in Plants and 
Animals: Prof. C. Stewart. 
Rovar Vi TORIA HALL, at 8.-The Himalayas: W. M. Conway. 
@anitary INSTITUTE, at 8.--Objects and Mgthods of Inspection : Dr. 
J. F. J. Sykes l 
ANTHROPOLOGICAL INSTITUTE (3 Hanover Square), at 8, 
ae HORTICULTURAL SOCIETY, at 1.—Deciduous Trees and Shrubs of 
apan. 
INSTITUTION OF GiviL ENGINEERS, at 8.~-Papers to be further discussed: 
The l.iverpool Overhead Railway: J. H. Greathead and Frands Fox.— 


‘The Electrical Equipment of the Liverpool Overhead Railway : Thoma? 


Parker.— The Prevention and Detection of Waste- of Water: Ernest 
Collins. ; : 
PHOTOGRAPHIC SOCIETY, at 8. A z 


WEDNESDAY, MARCH 14. 


ENTOMOLOGICAL Soctery, at 8.— Temperature Experiments in 1893 on 
Species of the Genus Vanessa and othér Lepidoptera: Frederic Merri- 
field.—On the Classification of EZymenopterous Insects: Wm. Hampton 
Pattan į communicated by W..F. Kirby.—Some New Speci®s of Mem- 
br&cidz : Rev. Canon Fowler, è 


` THURSDAY, Marcu rs. 


Roya Soctery, at 4 30 —The following Papers will probably be read :— 
. Experimental Investigation on the Effective Temperature of the Sun: 
W. E. Wilson and P. L. Gray. —The Thermal Radiation from Sun-spots 
(Preliminary Notes of -?bservations made at Daramiona, Streete, co, 
Westygeath, 1893) W. E. Wilson.—On the Liquation of Silver-Copper 
Alloys: E. ithey.—A. Contribution to the Study of Descending De- 
paranan in the Brain and Spinal Cord, and of the Seat @f Origin and 
aths of Conduction of the Fits in Absinthe Epilepsy: Rubert Boyce.— 
On the Influence of Carb nic Acid and Oxygengipon the Coagulability 
of the Blood iz vivo: Prof. A. E. Wright. —On the DisappeMance of the 
Leucocytes from the Blond, after Injection of Peptone : Surgeon-Captain 
David Bruce. —On the Eff cts produced on the Circulation and Respira- 
tion by Cie Ot Injuries of the Cerebral Hemispheres : Dr. Kramer and 
Prof. V. H@rsley, F.R.S.—A Research into the Elasticity of the Living 
Brain and the Conditi ns governing the Recovery of the Brain after Com- 
pression for Short Periods: Dr. A. G. Igvy. 
RovaALeINSTITVTION, at 3. The Vedanta Philosophy: Prof. Max Müller. 
BINNEAN Soqery, ai 8.--On certain Authentic Cyperacez of Linnzus: 
C. B. Clarke, F.R S.—~ gn the Development of the Mucilage-Canals of 
the Marattiacez: George Brebner. l 
CHEMICAL Sociery, at 8.— The Action of Hydroxylamine on Formic 
Aldehyde: P:®f. Dustan, F.R.S., and Dr. A. Bossi. 
+ 





Vol. IV. No. 25. *e 


NATURAL SCIENCE. `: 


°A Monthly Review ofeScientific Progresg, 


Crp a A Pe oe ee 
CONTENTS, MARCH, 189%. a 
NOTES AND COMMENTS, " f © 
Haeckel (with Portrait)-Von Zittel-—Darwin--Harvard Meum fnd 
Scientific Go-operation— Birds’ Eggs at the British Museum 
Deficiencies in Musgums—The Modern Museum—Winchester 
College-—~Absence of” Experimental Psychglogg in England 
Thebit and Facts in Biology—A WhaleSigent in the South 
e Atlantic- Armoured Whales—/Epyornit. i 
I.—THE FOSSIL PLANTS OF CANADA AS TESTS OF CLI. 
MATE AND AGE. 
Sir J. W. Dawson, K.C.M.G., LL.D., F.R.S. = 
Il.—NATURAL SCIENCE IN JAPAN. II. PRESENT (continued) 
and III, FUTURE. ; 
F. A, Barner, M.A., F.G.S. © 
II.—ADAPTAÑON IN LIVERWORTS. (Illustrated.) e 
JESSE REEVES. 
IV.—_THERMO-METAMORPHISM IN THE SOUTH-EASTERN 
HIGHLANDS F SCOTLAND. 
Georct Barrow, F.G.S. 
V._THE MUSEUMS OF PUBLIC SCHOOLS. II ETON. 
(Illustrated). 
W. L. ScLarer, F.G.S, - 
VL@INSTINCT AND INTELLIGENCE IN CHICKS AND 
DUCKLINGS. i 
C. Lirovp Morcan, F.G.S. 
Some New Books. e 
OBITUARY. 
News or UNIVERSITIES, MUSEUMS, AND SOCIETIES. 
(The Haeckel Celebration—Special Account.) 
CORRESPONDENCE, i 


Lonpon ano New York: MACMILLAN &*€O. 
PRICE ONE SHILLING NET. 


PHŒNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING‘CROSS, S.W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE?” SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secrerarizs—W. C. MACDONALD and F. B. MACDONALD. 

LOSSES PAID OVER £19,000,000. $ 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
india, Science and Art Department, Admi@lty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of every description. 

Of the High®t Quality and Finish, at the most Moderaté Prices. 
fllustrated Price List Post Free. 

W. F. S. obtained the only Medalin the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gorn Mzpa. in the International Inventions Exhibition 1885 for Mathe- 
matical Work, Silver Medal, Architects’ Exhibition, 1886, 


Address:-GREAT TURNSTIL§, HOLBORN, LONDON, W.C ° 


To SCIENTISTS and LANTERNISTS; &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over roo fine ius 
trations, with Priceless wrinkles in all Branches of Optical Prdfection, 
Never before Published. How to choose, what to avoid, apd®how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microsdopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c, &c. Prof. MALDEN says:~-‘*A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 





A complete vade mecum of Optical Lantern Manipulations. Price, 
® bound in Cloth, 3s. 62.; Postage, sd. Worth its wei@ht in gold. . 


‘Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster @& 


House, Mortimer Road, Kingsland, North London. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN. 
TERN, used by late W. Lant Carre®rra, Esq., Prof. FGRBEs, &c. Minia- 
ture Uriple Lantern constructed for B. J. LDRN, Esq., this season, New 
Oxyhydrogen Microscope. Science Lanterns for Class Demonstratign. Mag- 
nificent Results. Docwra Triple, Prize Medal,eHighest Award. Supplied to 
the Royal Polytechnic Institution, Dr. H. GRAT SAN ‘SUINNESS, Madam 
Aveuina Parti, &c. Patent  nmpaengas Science Lantgrn$ Science Lecture 
Sets. Novelties. Cheapest Lantern Outfitin the World. Grañdly Illus» 
trated Vatalogue, over 180 choice Engravings, 6d ; Postage, 3d. eist of 
300 Lecture Sets, Science Subjects, Views, &., 6g. ; Postage, 2d. Pamph- 
lets Free. —W. C. HUGHES, Spectauistr, Brewster Hoge, 82 Mortimer 
Road, Kingsland, N. ä : To e 
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e° “BREAKFAST—SUPPER,: * °° HOLLOWAY’S PILLS 


: E PPS”S -CURE 


Biliousness, Sick Headache, Indigestion 


*  CRAȚEFUL—COMFORTIÑC, and ali Internal Complaints. 
ad ws Ko- O C O A z CAN BE TAKEN BY «THE MOST DELICATE 
° Holloway’s Pills and Ointmeht may be obtained of 
BOWING WATER OR MILK? °° all: Medicine Vendors. 


- PERKEN, SON AND RAYMENT, MANUFACTURERS.. 


e CATALOGUE JS SENT POST FREE. 


“OPTIMUS” SCOUT,| “OPTIMUS” IÝ iG 
oe arget Marks 1900 vads. “Magaitying PHOTOGRAPHIC | | ie Wi J 
L ERIA 





times. 


7 ee NEA e 
70/- . OUTFITS: a 
+» 





With Alaminium body, Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Darlp 
è 6 O : Slides, “Optimus Rapid Rectilinear Lens, Instantaneous Shutter, Tripo 
14 i ~- and best Waterproof Case. 
paces esis: Def 1 Magnif r l } Giving Pictures of the followarg sizes in inches. 
or Genera xcellence, Definition, and Magnifying Power, we invite 2 
intending purchasers to test our Field and Opera Glasses against any in | 4k X 31/6) X 42/68 X 67 | 20 X 8) 2a x 20] tx ta. 
ad gio | £12 | £16 | £20 | £25 | £30 
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te i RA CAN BE ADAPTED TO ANY LANTERN. . 
at te wren 
. ee. TESLA’S APPARATUS. 
eer WIMSHURST MACHINES from £1 15 to £50. 
e 
AMMETER and VOLTMETER COMBINED, 
Suitable for Schools, £2 10 QO. 
e s ; 
HARVEY AND PEAK, 
at . By Appointment to the Royal institution of Gfeat Britain. 
e SOCIAL EVOLUTION. By Benjamin Kipp. 8vo. ros. net. oy 
SPECTATOR.—*‘ We do not often devote a leader to a book, but we fave an impression that Mr. Benjamin Kidd’s book,. 
rae ‘Social Evolution,’ may have wide political as well as social effects. At all events, it marks a turning-point in the social 


controversy which is raging all around us. . . . This is an inadequate synopsis of a remarkable book, for Mr. Kidd—we have not 
e _ a*notion what he is, or who he isg-supports every proposition with a mass of evidence,” 

*- TIMES.—‘' The name of Mr. Benjamin Kidd, author of a very striking work on social evolution, is, so far as we know, new 
to the literary world; but it is not often that a new and unknown writer makes his first appegrance with a work so novel in 
conception, so fertile in suggestion and, on the whole, so powerful in exposition as ‘Social Evolution appears to us to be... . 
“Social Evolution’ is a book which no serious thinker should neglect, and no geader can study without recognising it as the work 
of a singularly penetrating and original mind.” e . 

DAILY TELEGRAPH.—* Altogether this is one of the most suggestive and inspiring books which haveever dealt with 
problems of the imminent future.” 


° i noes VER.—“ There is scarcely a*page in Mr. Kidd’s book which is not full of suggestions regarding the social problems 
e __ of our time,’ 


z ; NATI QNAL OBSERVE R.— The author challenges attention by the freshness with which he presents his theories, by his 
a yide range Of illustration, and by Bis well-reasoned arguments; his manner is lucid and forcible.” x : 
e GLASGOW HERALD.—“ Deeply interesting from first to last.” e 


“THE HISTORY ,OF HUMAN MARRIAGE. By Epwarp WESTERMARCK, 


e © Lecturer on Sociology at tfe University of Finland, Helsingfors. Secofd Edition, 8vo, 14s. net. 


* ESSAYS JN HISTORICAL CHEMISTRY. By T. E. THORPE, F.R.S, Pro- 


a tssor of Chemistry in¢he Royal College of Science, South Kensington, London. Crown 8vo, 8s. 6d. net. e 
s LEROS MERCURY, —** Scarcely any recent work will help the student of.chemistry to a more accurate and clear acquaint- 
ance weth the suggestive stages in its development and growth.” e 


© SCOTSMAN. —* Every student of chemiĉal study will appreciate this volume as one both of interest and importan 


" (|THE STUDY OF THE BIOLOGY OF FERNS, BY THE. COLLODION’ 


` e ETHOD. Fox Advanced and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Associate Professor of 
si Cryptogamic Botany in Cornell University. 8vo, 8s. 6d. net. Er) ta 
. ° Pi : * MACMILLAN & CO., LONDON. 
a 
e © è 


í 





» 
ay 


e r ad ® So 
A s + e r OF nw t. 
è °: i 
MArcu 8, %894] o NA TURE : eM eh 
et o H 


MESSRS. MACMILLAN & 00, 8 TEXT-BOOKS FOR ADVANCED STUDENTS. » 


POPULAR ASTRONOMY. By Simon Kswoonst. CL.D., Pio: 


fessor U.S. Naval Observatory. wun 112 Engravings and Five Maps of the „Stars. MediumeBvo, 18s. cai 


oA TEXT-BOOK OF THE PRINGIPLES OF. PHYSICS. By 


ALFRED DANIELL, M®A. Second Edition, Medium 8vo, 21s. i 


THE THEORY OF LIGET. By Thamas Preston, MA. With 


Illustrations. 8vo, 155, net. 


APPLIED MECHANICS. By: James H. Cotterill, F.R.S., Pro- 


fessor of Applied Mechanics in the Royal Naval College, Greenwich. Second EEROR Revised. Medium 8vo, 18s. 


OUTLINES OF GENERAL CHEMISTRY. By Prof. Wilhelm 


OSTWALD. Translated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


A TREATISE ON INORGANIC AND ORGANIC: CHE- 


MISTRYe By Sir HBNRY ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. Svo. 
Vols. I. and II. INORGANIC CHEMISTRY. Vol. I.ẹThe Non- Metallic Elements. Second Edition. ars, 
Vol. II. Two Parts. «18s. each. 
e Vol. III.—ORGANIC CHEMISTRY. THE CHEMISTRY OF THE HYDROCARBONS, es their Derivatives, 
eParts I., IIL., IV., and VI., 21s. each, Parts IIL. and V., 185. each. e 


INORGANIC CHEMISTRY. By Ira Remsen, proleosor of 


Chemistry in the Johns Hopkins University. Medium 8vo, 16s, 


THE ELEMENTS OF THERMAL CHEMISTRY. By M. 


M. PATTISON MUIR, M.A., F.R.S.E., assisted by D, M. WILSON. With a Plate. 8vo, 125. 6dæ 


HISTORY of CHEMISTRY from the EARLIEST TIMES 
Aa 8 Vaca DAY. By ERNST VON MEYER, Ph.D. Translated by GEORGE ee Ph.D. 


TEXT-BOOK OF GEOLOGY. By Sir Archibald. Geikie, F.R S. 


Third Edition. Medium 8vo, 28s. 


A POPULAR TREATISE ON THE WINDS. "Comprising the 


General Motions of the Atmosphere, Monsoons, Cyclones, Tornadoes, Waterspouts, Hailstormy &c., &c 
, FERREL, M.A., Ph.D., Late Professor and Assistant in the Signal Service, Member of the National, Seedeay of ` 
Sciences, and of other Home and F oreign Scientific Societies. Second Edition. 8vo, 17s. net. 


ORGANIC EVOLUTION AS THE RESULT OF THE IN- 
° HERITANCE OF ACQUIRED CHARACTERS, ACCORDING TO THE LAWS OF ORGANIC GROWTH. 
By Prof. G. H. EIMER. Tranflated by J. T. CUNNINGHAM, M.A., F.R.S.E. 8vo, 125. 6d. 


A TEXT-BOOK OF COMPARATIVE ANATOMY. By Dr. 


ARNOLD LANG, With Preface by Prof. Dr. Ernst HAECKEL. ‘Translated by H. M. BERNARD, MSA. Cantab., 
and M., BERNARD. PartI. 8vo, 17s, net. ° [ Vol. il, in the Press. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF 


VERTEBRATES. By Prof. R, WIEDERSHEIM. Adapted by W, NEWTON ParkifR. 8vo, 125. 6d. 


A TEXT-BOOK OF PHYSIOLOGY. By M. Foster, M D, 


F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge: With 
* Illustrations. Sixth Edition. Part I comp?ising Book I.—Blood—The Tissues of Movement—The Vascular Saas 


vo, cloth. tos. 6d.” 


THXT-BOOK of PATHOLOGICAL ANATOMY and PATHO-. 


GENESIS. By Prof. E. ZIEGLER. Translated by DONALD MACALISTER, M.A., M.D. Illustrated. 8vo. 


hart I.—GENERAL PATHOLOGICAL ANATOMY. (Second Edition, 12s. 6d. i 
art IL.&-SPECIAL PATHOLOGICAL een Sections IL—VIII, Second dition, 12s. 6d. Seetions ar — 
XII. 12s. 6d, 


A THEXT-BOOK OF PATHOLOGY, Systematic and Practical’ 


By D. J. HAMILTON, M.B., F.R.C.S.E., F.R.S.E., Professor of Pathological SEN Aberdeen. Copfousl# S 
Illustrated. Vol. I. Med, Svo, 25s. dol H. shortly, ® 


A TREATISE ON COMPARATIVE EMBRYOLOGY. By F.° 


M. BALFOUR, M.A., F9§R.S. Intwo Vols. Second Edition. Medium 8vo. Vol. I. 185, ° Vol, II. 21s. e 


e oœ MACMILLAN & CO., LONDON. : 
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MESSRS, LONGMANS AND .CO’S LIST. 


SOMPLETION OF THORPE’S = DICTIONARY OF APPLIED CHEMISTRY.” 


i Vol. I, (Asta DY), with 236 Illustrations ; ; pp. -724, 8vo, price £2 25. Vol. IL (E-NU), with 240 Illustrations ; i 
e ° pP nee 8vo, price £2 2s. Vol, ITI, (O-&), with 352 Illustrations ; pp. 1066, Bvo, een 43 35. 


A DICTIONARY: “OF, APPLIED CHEMISTRY. 


.. By'T: E. THORPE, B.Sc. (Vice), Ph.D., D.Sc. (Dubl.), F.R.S., e 
Professor of Chemistry in the Royal College of Science, London, Assisted by Eminent Contributors. 





J OURNAL OF SOCIETY OF CHEMI CAL INDUSTR Y.— The list of the names of contributors and the selection 
of their subjects inspires confidence at once.” , a 


CHEMICAL NEWS.“ Will be universally mena by technical and maftufacturing’ chemists. . . . Dr. Thorpe’s 
great work carries with it its own emphatic commendation. It must prove most valuable, not merely to chemists and chemical 
manufacturers, but to all merchants who have to’deal with cnemical products,” 


e. 

Sir H. E. ROSCOE in NATURE. —“,... An kanatan of the important articles witten by specially qualified con- 

tributors indicates that each subject is al up to the level of the present state of. our knowledge... . Is a welcome additiorw 
to our scientific book@of refererte, and forms an admirable companion to ‘ Watts’ Dictionary of Theoretical Chemistry.’ 


Li ” s LEE 





In 4 Vols. Half-Bound. Vols. I. and IL., fa as, each. Vol. IIL., £2 ros. Vol, IV. in OPO en: 


WATTS’ DICTIONARY OF CHEMISTRY. 


Revised and ential Rewritten by H. FORSTER MORLEY, M.A., D.Sc., Fellow of, and lately Assistant Professor ot 
Chemistry’. in, University College, London ; and M. M. PATTISON MUIR, M.A., F.R.S.E., Fellow, and 
”  Praele&ter in Chemistry, of Gonville and Caius College; Cambridge. Assisted by Eminent Contributors. 


+ E ’ 
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THE PRINCIPLES OF CHEMISTRY. By; GANOT’S ELEMENTARY TREATISE ON 


I MENDELEEFF, Professor of Chemistry in the University of St, PHYSICS, Experimental and Applied. Translated and Edited from 
Petersburg. Translated®by Grorce, Kamensxy, A.R.S.M., of the @anot’s ‘* Eléments de Physique,” by E. ATKINSON, Ph.D, F.CS 
Imperial Mint, St. Petersburg, and edited by A. J. Greenaway, |' With g Coloured Plates and 1028 Woodcuts, Crown 8vo, 155. 


F.L.C, Sub-Editor of the Journal of the Chemical SSSI With 97 
Illustrations, 2 Pols, 8vo, 36s. 


J 


ooo GANOT’S NATURAL PHILOSOPHY FOR 
OUTLINES OF THEORETICAL er GENERAL READERS and YOUNG PERSONS; a Course. of 


TRY. By LOTHAR MEYER, Professor of Chemistry in the Uni- Physics divested of Mathematical Formulas, expressed in the language 


‘versity of Tübingen. Translated by Professors P. PurLLIPS Bepson, e of dail life. Translated and Edited from Ganot’s "Cours Elémen- 
D.Sc, and W, CarteTron WILLIAMS, B.Sc. 8vo, 9s. taire de Physique,” by E. ATKINSON, Ph.D., F.C.S. With 37 


A Pages of New Matter, 7 Plates, 569 Woodcuts, and an Appendix of 


° i K i Questions. Crown 8vo, 7s. 6d. 

CHEMICAL LECTURE EXPERIMENTS. a 

"O By G. S. NEWTH, Royal College of Science, South Kensington, i , a 
With 224 Diagrans: omaa ah SS" | GELESTIAL OBJECTS FOR COMMON 


r TELESCOPES. By the Rev. T. W. WEBB, M.A., F.R.A.S., Vigar 


. JUNIOR STUDENTS. By J. EMERSON REYNOLDS, M.D., 


; of Hardwick, Herefordshire. Fifth? Edition, Revised and greatly 
PIPERINE T AL CHEMISTRY FOR Enlarged by the Rev. T. E. ESPIN, M.A., F.R-A.S., (Two Volumes.) 
. Vol. I. now ready. With Portraitand a Reminiscence of the Author, 


F.R.S., Professor of Chemistry, University ot’ Dublin; Examiner in 2 Plates, and numerous Illustrations, Crown 8vo, 6s. 


Chemistry, University of London. Fcap. 8vo. s , 
Part I. Introductory. _ 1s. Od, ['PartIIR Metals and Allied Bodies. 3s. 6d. Bake : : 
Part II. Non-Metals. as. 6d. | Part IV. Cahon Compounds. #8 ELECTRICAL ENGINEERING FOR ELE C- 
TRIC LIGHT ARTISANS AND STUDENTS. (Embracing those 
branches ggescribed ifthe Syllabus issued by the-City and Guilds’ Tech- 


, ROCKS CLASSIFIED *“AND DE SCRIBED: nical Institute.) By W. SLINGO, Principal of the Telegraphists’ 





a Breatise on g-ithology. By BHRNHARD VON COTTA. With School of Science, and A. BROOKER, Instructor on Electrical Engi- 
EngMsh ‘German, and French §ynonyms. Translated by Puinip Henry neering at the Telegraphists’ School of Science, With 307 I8ustrations. 
Lawrgnce, F. G.S., FARgG.S. Crown 8vo, r4s. Crown 8vo, ros. 6d. 
d e e . 
®© >» e e fe 
° E Lonpon: LONGMANS, GREEN, & CO. a i : 


Printed by Ricuarp CLA afp Sana) LIMITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, ang published by 
MWacmiĝLanN anp Co., at 29 Bedford Street, London, W.C., and 66 Fifth Avenue, New York.—Tuurspay, Marc# 8, r 894. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. á 
e 
“ To the solid ground e 
Of Nature trusts the mind which builds for aye.’ —WORDSWORTH. ü 
+ wA 
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No. 1272°VOL. 49.]° -~ THURSDAY, MARCH ‘15, 1894. l [PRICE SIXPENCE. 
Registered as a Newspaper at tfe General Post Office.} i i Ri i . f {All Rights are Reserved. ra 
NEWTON'S NEW "PATENT ELECTRIC LANTERN. 
r e ‘= 
NEWTON & CO., = 
3 FLEET ST., 23s 
LONDON. SOR g 
Sam a 
New i en ot 
T&ntern and Lt i a + i S 
s Slide |: IN ; = a “i n aae ohda EE Bey S 
Catalogue, tal ‘ha aT A 
Now READY, Š 


Post Free, Od. 


=e 


Electric 
Lantern 
and Arc Lamp 
for Scientific 
Demonstration. ' 
Complete 
e ™ Fig, £25. 





ASTRON OMICAL TELESCOPE. ° 
With sinch Achromatic Object-Glass of exellent quality, with brass b .dy,. 


one ‘Terrestrial and two Celestial Eye-pieces, in Case complete, Guaranteed 
to be capable of dividing Double Stars and showing aturn’s Ring and 


Jupiter's Belts. 
Price £6 10s. Od. 


CaPalogue of Astronomical Telescopes sent Free. 


JOHN ‘BROWNING, 63 STRAND, LONDON, wc. e 


NEGRETTI & ZAMBRA'S THERMOMETERS — 


The outside ae Bracket Thermometer e 
enables the observer to read the Present 
Temperature from inside the House. ` 


PRICE 21/- and upwards, : 


Accurate Thermometers for Sitting-Rooms and 
Bed-Rooms, 18s. per dozen. 


ILLUSTRATED PRIGE LISTS FREE TO ALL PARTS QF THE WORLD, 
° | 


.NEGREJTI & ZAMBRA, ` 


“Seientit Instrumpent, Makers to Her Majesty the” » 
Queen and British and Foreign "Goverhamats, e. . 


38 HOLBORN. VIADUCT: 


BRANCHES-2 ` - 
45 Cornhill, and 122 Regent Street, London e 


6s CORNHILL, LONDON, E.C. Photographic Studios : Cryetal Palace. 5 
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TECHNOLOGICAL EXAMINATIONS, 1894. 
CITY AND GUILDS OF LQNDQN 

@ . 

`° INSTJTUTE» 

Whe Institute’s ExaminMtions in Technology will be held on APRIL 28, 
and on MAY 2, 5, 7, andg, and in MANUAL TRAINING on MAY 25 
wy 26, and on JUNE 2, 6, 7, and @ 

llf&pplications for Examination in Technology must: be forwarded tothe 
Institute on or befor@M ON DAY, APRIL 2. 

Only inexceptional cases and: by. paym@nt; of an additional fee can appii- 
catiens begeceived from Local Secretaries after that date. 

Candidates, in Technology not attending any registered.Class should apply 
at once to the Secretary of the nearest local centre. 

Applications from individual Candidates tor Examination in London 
should be aderesecy? City Guilds Institute, Examinati®h? Department, 
Exhibition Road, S W., an@ should be accompanied by a postal order dor 
the amount of the fee. 

A Programme containing full particulars of the Examinations will be 
forwarded on receipt of 8g. in stamps. 


e VICTORIA INSTITUTE. 


Important Meeting, Monday, March 19, at Half-past Four o'clock, at 
the Soviety of Arts House, Dr. Prestwicu, M.A. (Oxon). F.R.S., on “A 
Possible Cause for the Origin of the Traditions of the Flood.” Sir G. 
STOKES, Bart, F.R.S., President, in the Chair, 

e F. PETRIE, (Capt.), 

Huse of the Institute, Hon.Sec. to the Council. 
8 Adelphi Terrace. 


Particulars may be had on application, 


s 2r The Institute associates home and foreign men of science (and others 
desiring tle privileges of embership} r the purpose of investigating fully 
and impa tisy important questions Of science, especially any generally 
held to baron the truth of Holy Writ. Present membership 1300. 


THE DURHAM COLLEGE of SCIENCE, 
NEWCASTLE-UPON-TYNE. 
AGRICULTURAL DEPARTMENT, 

The Council invite Qpplications for an ASSISTANT LECTURESHIP 
in AGRICULTURE. Candidates must havea practical acquaintance with 
Agricult@re, and a special knowledge of Animal Anatomy and Physiology 
is also desirable. “Bhe Stipend attached to the post is £150 per annum, and 
a share of certain fees. 

Applications and Testimonials must be sent on or before APRIL 
undersigned, from whom further particulars may be obtained. 

H. F. STOCKDALE, Secretary. 


UNIVERSITY OF GLASGOW. 


PROFESSORSHIP OF HISTORY. 


The UNQERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE 14 next, or some@ubsequent date, proceed to the Appoint- 
ment of a PROFESSOR to occupy the newly-instituted CHAIR of 
HIS @ORY in this University. The duties will begin from October x next. 
Candidates are requested tq lodge 20 Printed Copies of their Application 

e (and Testimonials, if any) in the hands of the undersigned, on or before 


I2. 
ALAN E. CLAPPERTON, 
Secretary to the Glasgow University Court. 


6 to the 


91, West Regent Stet, 
Glasgow. 


MASON COLLEGE, BIRMINGHAM. 


° * LECTURESHIP IN METALLURGY. 


The Council invite applications on or before the 28th inst. for the above 
appointment, the duties of which will commence on APRIL 24, 1894. 
Particulars of the stipend, conditions, and duties, will be sent oa applica- 


tien to the undersigned. + 
SEO. H. MORLEY, Secretary. 


CAMBRIDGE ASTRONOMICAL 
OBSERVATIONS . 


j ° FOR THE YEARS 1829-1869. 
9 e Vols. I1.-X XII. 


A limited number of Copies are available for distribution. 
® Applications from Observatories for any of these Volumes may be sent to 
the Director, The Ubservatory, Cambridge, England. 
All applications will be considered by the University Observatory 
° Syndicate at aguture Meeting. ‘ 


HANDSOME MICROSCOPIC SLIDE 


CABINET FOR SALE. Will hold 5800 slides. Contains 25 drawers, 
cach drawer divided into 4 compam@uents; is of s@id mahogany and 
best workmanship throughou®@; furniture and sunk numerals of ivory ; 
> enclosed by pair of doors. Price w Guineas, or nearest offer.—C, S. 
Crosg, &&6 Old Word Road, E 


+ 


* TELESCOPE, ASTRONOMICAL, very 


fine, by Wray. Obj@t-Glass 3-inch aperture; Njne different Astro. 





i} . . . . 
potvers, and capfed, Day piece and Sun prism; in polished pine case 
oo with a Chubb’s patent lock. Suitable for an Observatory. Can be seen 
any egering at 11 Palace Road, Crouch End, Hornsey, N. 
s e % * 
` e 
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e 9 ° . . 
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-PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORATORY “FORe TRE FERMENTATIONS. 
COPENHAGEN (30 Frydendalsve)). 


$ Direcror: ALFRED JORGENSEN, 
Author of ‘$Micro-Organisms and Fermentation.” 


Courses of Insjruction, for Beginners as well as.for advanced Studergs, in 
he Physiology and Technology- of Fermentations, with particular regard to 
Prof. Hansen's System for the Analysis and Pure Cultivation of Yeast. 

The Laboratory possesses a numerous coilection of Culture-Yeast Species. 
Wild Yeasts, and Zymogenic Bacteria. 

Manuals of Instruction:—Alfred Jörgensen: ‘* Micro-Organisms and 
Fermentation” (published by F. W. Lyon, Eastcheap Buildings, London), 

‘New Edition, 1893. 

E. Chr. Hansen: ‘‘ UnterSuchungen aus der Praxis der Garungsindustrie ? 
Beiträge zur Lebensgeschichte der Mikroorganismen), published by R. 
Oidenbourg, Munich, 2 vols., 1890-92. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 

Further particulars on application to DIRECTOR, 





THE ELECTRICAL 


° AND 
GENERAL ENGINEERING COLLEGE, 
AND ad 


SCHOOL OF, SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 

EARL’S COURT, S.W. ° 

PrinciraL—G. W. pe TUNZELMANN, B.Sc., M.LE.F, 

SEN1OR-INSTRUCTOR—C, CAPITO, M.I. E.E., M.L. E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. i 
The College provides a Training for Electrical, Mechanical, Civil, anc 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 

Students entering Cooper’s Hill and the Central Institution. 


LIVING SPECIMENS FOR: 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trout ova and Agevins to show Circulation of Blood. Specimen 
Tube, with Drawing, Is., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Address— 
THOMAS BOLTON, 
és BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The follwing animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon; Clava, Obelia, Sertularia; Actinia, Téalia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis,’ 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten: 
Bugula, Crisia, Pedicellina ; Holothgiria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 


ERWARD J. BLES, Director. 
The Laboratory, Plymouth. 


BEST DRAPERS INK (DICHROIC) 
‘BLACK 
INK 
KNOWN in sars, 64., 1s., & 2s. bagh. 


Can beobtained in London, through Messrs. Barcuay & Sons, Farringdon 
Street; W. Epwarps, Old Chang; F. Newszry & Sons, Newgate 
Street ; and to be had of all Stationers. 


è 
BEWLEY & DRAPER (Limited), Dublin, 





i r e 
When this Ink is used writing n 
becomes & pleasure, 
o MEES 
May be had from all Stationers 
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e NATURAL HISTORY AGENCY, ° ° 
MONDAY, MARCH 19. ® 


: 
BY ORDER OF THE COURT IN A DEBENTURE HOLDER'S | 158 BROMPTON: ROAD? LONDON, e 


ACTION. THE SPOCK OF HENRY CROUCH, WID. "py : ‘ . sl 
ealer in Rocks, M ir Obj 
MR. J.C. STEVENS will Sell by Auction | ae, ee Ta oen Orienta 
` “1 acm aa 33 King oa Covent Garden, on pr Obr: 0 cien } LC : nterest, e 
e ` M: 19, at half-past r2 precisely, the remiining portign of the stock Regent additions to stock include numerous richly.¢ Joured and jMteresgi 
of Henry Croucu, Lrp., comprising Photographic Apparatus, consist- | polished Scotch Agates, and a large seres ‘of Ornamental Shells. bGerewing 
ing of Cameras, Lenses in great gariety, Microscopic Apparatus, Dissect- | “Tubes, Glass-topped® Boxes, Card Trays, Labels, @Blowpipe Apparatus 
ing and other Microscopes, an immense assortment of Oil Immersion | Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, an nto. 
and other Objectives, Telescopes, Thermometers. mologists’ reqsges always on hand. Lapidary’s wok M&ecuted. 


On view the Saturd i till d Morning of Sale, and Cataloz 
NEEM: ine onturday prior, 12 th ae orung id ey ie Now Ready, THE GLACIALISTS' M AGAAINE, "Nox: 5 and 6, Price 
6d, each. Also RESEARCHES ON THE UPPER CRETACEOUS 
ZONES, by W. F. Huse, D.Sc., price 2s. 6d. 


COLLECTIONS OF MINERALS, ` ADN 
PO E eheadetmich COLLECTIONS oF MINERALS, ROCKS, on FOSSILS 











For the Use ot Students, Science Teachers, Prospectors, &c:, and to i ; e 
illustrate theleading Text-books, in Boxes, with Trays. Specially prepared to meet Requirements of Students, Lecturers, &c 
50 Spocimens, 10s. 6d.; 100 do., Als.; 200 do., 42a». i . 2 he ENS 
New Price List of Minerals, Rocks, and @tratigraphical Series And Illustrating the various Manuals, &c., as used at all Colleges, 


of Fossils Post Free. Schools, &c., price 10% 6d. to 425, and upwards. @Special Instruction gnd 
ROCK SECTION § for the MICRØSCOPEfrom zrs. 6d. each, Post Free | Collections for Travellets, Prospectors, &c. Terms on application. 


CaTaALoGuas GRATIS. 
CABINET GLASS-CAPPED BOXES, TRAYS, HAMMERS, &e. MiGROSCOPIC SECTIONS OF ROCKS & MINERALS. 
always i@ Stock. . The largest and best Series of the most interestin ieti 
lat } g varieties from hundreds 
sr H O M A S D. R U S S E L L of localities. All one price, xs. 6d. eagh, post free.g List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
ee ee SPE ee oe eee and for Field Work of every description. ` 


S AM UE L HEN S O N, CATALOGUES AND LISTS FREE ON APPLICATION TO 
LAPIDARY MINERALOGIST, && JAS. R. GREGORY: 


h any ERUN ae x ve MINERALOGIST AND GEOLOGIST, 
Precious Stones Cut and Mounted to any Design. ways on hand, . 
Good Examples of the various Gems, Fancy Stones, and Semi-precious $88 CHARLOTTE ST., FITZROY SQUARE, LON DON, W. 
Stones, Cut and in the Rough. 

Bé&iutiful Carved Queensland Opals, Labradorite, Rock Crystal, 


Agate, &c., &c. j r i , i 
Choice Specimens of New Minerals suitable for Collectors and Museums, 
The Finest Collection of Mocha Stones ever made now on View. AND 
Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for i a W. 


Student or Prospector. 








LESSONS GIVEN. Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect. 
ing the Voice. For hese symptoms use 


SAMUEL HENSON, EPPS’S GLYCERINE JUJUBES  - 


97 REGENT STREET, LONDON, W. In contact with the glands at the moment they are excited by the act of 


ALB ERT EDW A RD J AM R A C H sueking, the Glycerine in thése agreeable Confections becomes*ackvely- 
ealing. r 
J z Sold only in Boxes, kd., and Tins, rs. 14¢., Labelled. 
(Late CHARLES JAMRACH), JAMES EPPS & Co., Ltd Ariat: ee LONDON 
os ay uy ? ` 
eo - NATURALIST, : 


180. ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, H O LLO W AY’ S ah Ol| NT M ENT 
, pe 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 
reer rtp tt LL TLC NIU 








On the rstofevery Month. ` è ee . CURES 
THE JOURNAL OF BOTANY, Gout, Rheumatism, Lumbago, Sciatica, 
BRITISH AND FOREIGN, Cuts, Bruises, Sprains, &c. ° 


Edited by James Britten, F, L.S., British Museum, 
Contents :—Original Articles by leading Botanists.—Extracts, and 


INVALUABLE FOR ALL SKIN DISEASKS. — 
Notices of Books and jMemoirs.—Articles*in Journals, — Botanical News,— . 


© Proceedings of Societies. eHolloway’s Ointment and Pills may be obtained: of 
P%ice rs.3d. Subscription for One Year, payablein advdhce, ras. wie ae -a 
London: WEST, NEWMAN? & CO., s4 Hatton Garden, E.C all Medicine Vendors, - 





un 


NTERN STEREOSCOPE. (ANDERTON'S PATENT): 






TESLA’S APPARATUS:::- 
WIMSHURST MACHINES from £1,15-to £50: 
œ AMMETER and VOLTMETER COMBINED, . 


Suitable for Schools, £2 10 O. 


ah 


i 
o 


HARVEY AND PEAK. 
(8y Special Appointment to the Royal Institution of Great Britain), M =X l A 
©. 56 CHARING CROSS ROAD, LONDON, Weep ” 


* >» 
® a ® 





F. H. BUTLER, M.A. okon., Asso@B.S.Mines.¥ 
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WILLIAMS & NORGATE’S LIST. 
5 Now Read¥, Crown 4to, Cloth Gilt, xos. 6d. 


PRINCIPIA NOVA,ASTRONOMICA. By 
° PENRY PRATT, M.D. With 37 full-page Platæ. 


clvi » 








d 
” ® Just Published, 2 Vols. Demy 8vo, Cloth, 15s. e 


MAN an ORGANIC COMMUNITY: being 


an FExpositionsof the Law that the Human Personalityiy gli its Phases 
in Evolution. beth Co-ordinate and Discor“inate, 1 si Multiple of 
many Sub-personaliti®. By JOHN H. KING, Author of ** Phe 
Supernatural; its Origin, Nature, and Evolution.” 

The chapter in which Mr. King traces the origin and discusses the 
nature of the human personality is a fine piece of scientific and philosophical 
exposition, and the subsequent inquiry into the co-ordinate and discordinate 
states which the human personality presegs is exhaustive and is at every 
point mark® by the author’s familiarity with all the best tat has ever been 

_Writte@ upon the subjecis which come within its scope.”—Liberty Review, 

‘© A very remarkable book. . . . Thisis a work that is worthy of careful 

æ study. Ir will stimulate thought upon a most engrossing subject.” — Dunetee 
Advertiser. 


. “The strength of the book is the collection of material which it affurds. 


Muth of it is most suggestive even to the moralis@ who may see in the 
terrible possibilities of reversion to types. short of the truly human, a tresh 
ground of appeal for a due sense of responsibility and self disipline g= 
independent. 


@ By the sarge Author. ' 


THE SUPERNATURAL: its Origin, Nature, 


and Evolution. 2 Vols, 8vo, Cloth, 15s. 

‘This learned treatise.” —-Literary World. ; 

*¢ The wagk iscrammed full not only of illustrations, but of original and 
pregnant ideas. .. . Mr. King has dealt very thoroughly and comprehen- 
sively with a subject of almost limitless extent, ... He exhibits great 

. powers of generalisation. and there are many passages in the book of striking 
eloquence.” -—~ Westuitesier Review. 

“Mr. J. H. King’s clever volumes."—S¢. James's Gazette. _ 

“ A s@id and scholarly work, of which it would be next to impossib‘e to 
speak in too high t&ms of praise.” =- d gnostic Journal. 


Sec8nd and Greatly Enlarged Edition. 


AGAPNST DOGMA and FREE-WILL, and 
for WEISMANNISM. By H. CROFT HILLER. Demy Bvo, 
Cloth, 7s, 6%. Containing. infer alia, beyond the Original Text, a 
Concise Statement of Weismasn’s ‘lheory, a Controversy on its 
Applicagion to Sociology, and an Examination of the Recent Criticism 
of Prof Romanes. 7 

K © An ably reasoned contribution to the literature of thought.” — Scotsman, 

‘© Ag arindictment of ecclesiasticism it is one of the most crushing, as well 
as one of the most philosophical, it has ever been our pleasure to read, "= 


Agnostic Journal, ‘ , ae ; 
`: His method is not metaphysical, but physiological "Literary World, 


‘Ts at once scientific and polemical," — Westminster Review., 


WILLIAMS & NORGATE, London and Edinburgh. 


DAWYWYENPORT’S 


NEW SMALL ELECTRIC 
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[Maxci 5, 1894 


atene 


VERAG ven WILHELM ENGELMANN 
° in LEIPZIG. ° 


NEUB ZOOLOGISCHE ZEITSCHRIFT! 
Sait Anfang 1894 erscheint : 


ZOOL@GISCHES CENTRALBLATT, 


unter Mitwitkwag von 


Prof. Dr. O. BUTSCHLI (Heidelberg), and Prof. Dr, 
B. HATSCHEK (Prag). 


ferausgegeben von 
° Dr. A. SCHUBERG, e 
Privatdocent an der Technischen Hochschule in Karlsruhe, 
Gr. 8. Fihrlich 26 Nrn, im Umfang von 2-3 Bogen. 
Preis fur den Jahrgang M. 25; bei direkter Expedition M. 29. 


ZiEL VND Zweck :—Die wichtigsten Erscheinungen auf dem Gebiete 
der zoologischen Wissenschaften mdglichst rasch und beguem durch 
ausführliche kritische Referte zur allgemeinen Kenninis zu biagen. Die 
einschlägigen anatomischen, physiologischen: paläontalogischen und bo- 
tanischen Schriften sollen dabei Berücksichtigung finden, ebenso die in 
weniger allgemein bekunnten fremden Sprachen erscheffienden Werke. 


PROBE—NR. STEHT GERN ZUR 
VERFÜGUNG! : 


Einschlagige Litteratur, namentlich Sexderdruche aus Zeitschriften, sind 
dem Herausgeber wilMommen. 





VERLAG von WILHELM ENGELMANN 
in LEIPZIG. œ 


Soeben erschien: 


LEHRBUCH DER PETROGRAPHIE, 
von i e 


Dr. FERDINAND ZIRKEL, 
ord. Professor der Mineralogie und Geognosie an der Universitit Leipzig 
Zweite gänzlich neu verfasste Auflage. 
QWEITER BAND. 
Preis: Mark 19; gebunden Wark 21.50. 
Früher erschien: 
ERSTER BAND, 
2 . Gr. 8. Preis: Mark 17; gebunden Mark 19. 50. 


Der II]. (Schluss.) Band wird im Laufe des Kommenden Sommers 
erscheinen. e 


Gr, 8, 








THE ILLUSTRATED ARCHÆOLOGIST 


ConTENTS FoR MARCH, 1894. Price 2/8 


PREHISBORIC MAN in JERSEY. By Epwarp Lovetrr. With 
many Illustrations. k 

NOTES onthe CORPORATION PLATE and INSIGNIA of WILT- 
SHIRE. By the Rev. Ev. H Gopparp, With Nine Hlustrations. 

ESCUMB CHURCH, DURHAM. By Cuarztes C, Hopces. With 
Seven Illustrations. i 

PILGRIMS’ SIGNS. By J. CuarLes Warr, With Thirteen Ilustra- 
tions, 

NOTES ON ARCHAOLOGY AND #INDR ED SUBJECTS. —On 
Cornish Bench Ends, by ARTHUR G. LANGDON. -~A Modern Stone Im- 
plement, Sy Epwarp Lovett.—On Recent Excavations at Cilur@um, 
by Huanu W. Younc,—Dolmen des Peerres Platres, Locmariaquer, B 
Admiral F. S. TskemLert.—The Fonts at Alphington and Stoke 
Cannon, near Exeter. —The First Monument erected to Lord Nelson, by 
ALLAN MACNAUGHTON, M. D.—An Unexplained Feature in the Church 
of Walpole St. Andrew, Norfolk, by A. NEEDHAm Wicson, A.R.I.B.A. 
— Board of Works Vandalism in Ireland. — Discovery of Mediæval and 
Roman Remains on the Site of the Tolsey at Gloucester. With Seven- 
teen Illustrations, : ee ° 

NOTES on BUOKS.—Mr. Bruce's “ History of the Parish of Kilpatrickd 
—Mr. W.R. Lethaby’s ‘‘Leadwoik, Old and Ornamental.”—Prof, 
Thomsen’s ** Déchiffrement des Inscriptions de l’Orkhon et de I’ lenissei,” 
by Prof. @ SrepHen®.—Rev. J. K. Hewison’s “Isle of Bute in the 
Olden Time.”’—“‘ Hampshire Notes and Queries.” With Five Illustra- 
tions. 


Lonvon: CHAS. J. CLARK, 4 Lincoln’s Inn Fields, W.-C, 





Just Published, Prige 15.3 per Post, 1s. 43a 


THE VICTORIA UNIVERSITY., 
CALENDAR for the Yeear 1894. 
London: MACMILLAN & CO, Manchester J. E. CORNISH. 


= : "9 
MARCH 19 189% | : ° 
ee ee 
DIARY OF SOCIETIES. **’ 


. LONDON, 
í THURSDAY, Marcy's. 


s * 

RoyaL Society, at 4.30.—Experimental Investigation on the Effective 
Temperature of the Sun: W. E. Wilson and P, L. Gray.--The ‘lhe mal 
Radiation from Sun-spots {Preliminary Notes of ‘Observations made. at 

@ Daramena, Streete, co. Westmeath,. 1893);. W. E. Wilsgn.—On the 
Liquation of Silver-Copper Alloys: I® Matthey.—-Experiments on a 
Fundamental Question in Electrg-Optics: Reduction of Relative Re- 
tardations to Absolute : Dr. Kerr, F. R.S.—A Contribution to the Study of 
Descending Megenerationsin the Brainand Spinal Cord, and of the Seat of 
Origin and Paths of Conduction of the Fits in Absinthe Epilepsy: R. 
Boyce.—On the Influence of. Carb>nic Acid and Oxygen upon the © a- 
gulability of the Blood zu vivo: Prof. A. E. Wright.—On the Disappear- 
ange of the Leucocytes from the Blood, after* Injection of Peptone : 
Surgeon-Captain D. Bruce.—A Research into the Elasticity of the Living 
Brain and the Conditions governing the Recovery of the Brain after Com- 
pression for Short Perinds: Dr. A. G. Levy.—On the Effects produced on 
the Circulation and Respiration by Gun-shor Injuries of the Cerebral 
Hemispheres : Dr. Kramer and. Prof. Horsley, F.R.S. 


ROYAL INSTITUTION, at 3.—The Vedinta Philosophy: Prof. Max Müller, 


LINNEAN SOCIETY, at 8.—On certain “Authentic Cyperaceæ of Linnzus: 
C. B. Clarke, F.R.S.—On the Development of the Muvilage-Canals of 
the Marattiaceæ: George Brebner. , 


Cursicat. Sociery: ft 8.—The Action of Hvdroxylamine on Formic Alde- 
hyde: Prof. Dunstan, F R.S., and Dr.. A. Bossi.— Der.vat@es of Campho- 
pyric Acid: J. E. Marsh and J. A. @ardner.—Halogen Derivatives of 
Camphene: J. E. Marsh and f. A. Gardner.—The Oximidosulphonates : 
r, Divers, F.R.S., and T. Haga. 


FERIDAS, MARCH 16, 


Roval Instir@rron, at 9 The Scientific Work of Tyndall : The Right 
Hon. Lord Rayleigh, F.R.S. 


SANITARY INSTITUTE, at 8.—Nature of Nuisances, including Nuisances 
the abatement of whic} is difficult: Dr, Arthur Newsholme. 


INSTITUTION OF Cıvıl ENGINEERS, at 7 30 (Students’ Meeting).—-Coal 
orage in the’ United States: S. Henry Barraclough and Lionel $- 
WLATKS. 


QuEKETT Microscoricat CLUB (20 Hanover Square, W.), at 8. 


e . 
SATURDAY, MARCH 17. 


ROYAL INSTITUTION, at 3.—Light, with special reference to the Optical 
Discoveries of Newton: The Right Hon. Lord Rayleigh, F.R.S, 


SUNDAY, Marce 18 e 


Sunvav Lecture Socier®, at 4.—Recent Discoveries about the Sun: 
Sir Robert Ball, F.R.S. ae 


MONDAY, Marcu 19. 
VICTORIA INSTITUTE (8 Adelphi Terrace), at 4.30.—-A possible Caute 


for the Origin of the Tradition of the Flood: Prof. J. Prestwich, F.R.S.. 


(the subject will be viewed from ‘a_purely scientific standpoint). A com- 
munication from Sir W. Dawson, C, M.G., F, RS. z 


TUESDAY, MARCH 20, ’ 


9 
INSTITUTION OF Ca iL ENGINEERS, at 8.—To be discussed: The Preven» 
tion and Detection of Waste of Water: Ernest Collins. 


e 
Z OOLOGICAL SOCIETY, at 8.30.— On the Myology of the Sciuromorphine and 
Hystricomorphine Rodents: F. G. Parsons. —Notes on Cynogale ben- 
netti: Babu Ram Bramha Sányál.—On the Osteology of certain Cranes, 
Rar. ang their Allies, with Remarks upon their Affinities: Dr, R. W. 
ufelde. 


SANITARY INSTITUTE, at 8.—Trade Nuisances: Prof. A. Bostock Hill. 


RovaL STATISTICAL SOCIETY (Myiseum "of Practical Gerlogy, Jermyn 
» Street), at 7.45.—Statistics of Pauperism in Old Age: Charles Booth, 


Rovas Vi rora HALL (Waterlo> Bridge Road), at 8.-~My Volcano Ex- 
periences inthe South Seas: Capt&in Reade. 


WEDNESDAY, MARCH 21. 


GEOLOGICAL SocieT¥, at 8.—On. the Origin ‘of certain Novaculites and 
Quartzites: Frank Rutley.—Note on the Occurrence of Perlitic Cracks in 
Quartz W. W,, Watts. f 


Royat MICROSCOPICAL SOCIETY (20 Hanover Square, W.), at 8.—Notes 
on the Uropodinæ: A. D. Michael. ad i 


RoyaL METEOROLOGICAL Sociery, at 8.—Relatign between the Mean 
Quarterly Temperature and the Death Rate: W. H. Dines.®@Effect on 
the Readings of the Dry Bulb of the Close Proximity of the Reservoir of 
the Wet Bulb Thermometer: F Gaster.—Duration and Lateral Extent 
of Gusts of Wind, and the Measurement of their Intensity: W. H. 
Dines.—Onthe Calculation of Photographic Cloud Measurements: Dr. 
K. G. Olsson. —Sudden Changes of the Barometer in the Hebrides, on 
February 23, 1894: R. H. Scott, F.R.S.g 
e 
= e THURSDAY, MARCH 22. 

o + 

CuemicaL Society, at 8.—Anniversary Meeting.—Presidential Address, «= 

Election of Offigers ang Council, _ 
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BOOKS ON'SALB. 


LAPLACE. —-Œuvres.® 7 Vols. mound into 4 4to, Halfte 


morocco. Paris, 1843-47. £6 6s. e 

GAUCHY,—Exerci@es de Mathématiques. 
complete in 2 Vols, Half-morocco. 1886-30. 45. 

HENRY BRIGGS.—Arithmetica Logarithmica. 
Calf. Lond. 1624." 4585. ` -« e°’ 

EUCHID, —Elements of Geometry, faithfully (zow firsti) transg . 
lated into the English tongue, by H. Billingsley. With Preface By John 
Dee. Folio, Half-calf. London. John Daye, 1578 £3 3s. 

VEGA,.—Tuhesaurus Logarifhmorum.completus. Folio, Cloth. 
A very fine UPS with edges in the rough state aMyiginally issued, 
1794. 43 158. ə 


MACMILLAN & BOWES, Cambridge. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Rew, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER- 


for Scientific and Commercial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. $ ó s í ` 

Descriptive List of Physiological and Physical Instru- 





‘mentg, &c., with g5 Illustrations, Post Free, 1s, 6d. 


Address all communications: 


“Instrument Company, Cambridge.”’ 


STANLEY 


Mathematical Instrument Manufacturer to H.M, Government, Council of 
India, Science and Art Department, Admiralty, &e. ` 
Mathematical, Drawing, and Surveying eInustruments 
of every description. 
Of the Highest Quality and Finish, at tne most Moderate Pric&,' 
Mlustrated Price List Post Free. ° ; > 


- WF. S. obtained the only Medal in the Great Exhibition of 1862 for 





The five parts x 
Folig is 


Excellence of Construction of Mathematical Instruments, and the only | 


Goto Mena in the [International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:~-GREAT TURNSTILE, HOLBORN, «LONDON, V.C 


To SCIENTISTS and LANTERNISTS, &c. 





THE ART OF PROJECTION, AND COMPLETE’ 


MAGIC LANTERN MANUAL, by an“Expert. Over roo fine Llus- 
trations, with Priceless wrinkles in all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and. Row%te 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Register- 
ing, &c., &c. Prof. MALDEN says:--‘‘A thoroughly practical Work, 
and should be studied by the experienced operator and amateur alike. 
A complete wade wmtecune of Optical Lantern Man@ulations. Price, 


bound in Cloth, 39. 6a@.; Postage, sd. . Worth its weight in gold. 


Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster _ 


House, Martiner Road, Kingsland. North London. 


TO SCIENCE LECTURERS. 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lanr Carpenter, Esq., Prof. Forges, &c. Minia- 
ture lriple Lantern constructed for B. L Mauprn, Esq., this season. New 


Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag. ® aa 


nificent Results. Docwra Triple, Prize Medal, Highest Award. Supplied toe . 


the Royal Polytechnic Institution, Dr. H. GRavTan Guinness, Madame 
ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science Lecture: 
Sets. „Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6d ; Postage, 3d. List of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. ph- 
lets Free,-~W. C. HUGHES, Sereciacistr, Biewster House, 82 Mortimer 
Road. Kingsland, N. .” 


W. WILSON, formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometey Microscopes, Micromet@r Measur- 
ing Instruments of every description, &c. Experimental Work carried 
out for Professors. — 56 Crogslgnd Road, Chalk Farm, London, N.W. 


PHCNEX FIRE, OFFICE,. 


19 LOMBARD ST., E.C., and 47 CHARING CROSS, S.W. 
ESTABLISHED Ig82. . œ 


MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED e 


LIBERAL LOSS SETTLEMENTS. . è 


PROMPT PAYMENT @F CLAIMS. 
Secreraries—W. C. MACDONALD. and F. B. MACDONALD. 
LOSSES PAID OVER £19,/600,000. 
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ÍINOTI C at edd ritsements and business letters Jor NAFYRE shouid be addressed to the Publishers; 
EWitorial communications ‘to the Edttor, The telegraphic Address Of NATURE is “ PHUSHS; 
eÀ LONDON,” ° ° ° 
"SUBSCRIPTIONS TO « NATURE.” CHARGES FOR ADVERTISEMENTS, 
+ , £ f. d, i FA a its: 
* Yearly. e TO -*% 1 8 @ Three Linesin Column ...,... O 2 6 
i  Kialt-yearhye TAD i a The W a an ae Per Lineafter ...... se os OD Ye 
ô PEA ee Ba na ag One Eighth Page, or Qtarter Column . 018 6 
Bate PLACES ABROAD: aaa dies Quarter Page, or Halfa Column . . . I 15 ‘0. 
Half-yourf i : $ " f i eee ; ; car 6 Half a Page, or a Column gea ae a 3.5 o` 
Quarterly . .% 2... o 8 ce ° Whole Page... 23 5 2 we a .. 6 60 
= E sabe ee Mae Orders payable to@MACMILLAN & CO, i 


OFFICE; 29 BEDFORD STREET, STRAND, W. 


a . MESSRS. MACMILLAN AND GO.’S NEW BOOKS. 


POPULAR LECTURES AND ADDRESSES. By ‘ge Ieetvin, B.R.S. In 


Three Volumes, With Illustrations. Vol. TI. Geol@gy and General Physics. Crown 8vo. 75. 6d. cach volume. 
ie e | [Nuture Series: 


` Already Pablished :— m 
a: Vol. L.—THE CONSTITUTION OF MATTER. Secon] Edition. . ° 
Vol. IIE —PAPERS ON NAVIGATION. 


A TREATISE ON HYDROSTATICS. By A. G. GREENHILL, "ERS. Professor - 


of Mathematics in the Artillery College, Woolwich. Crown 8vo, 75. 6d. 


THE THEORY-OF HEAT. By Tomas Preston, M.A. (Dub.), Fellow of the 


Royal University, of Ireland, and Professor of Natural Philosophy, University College, Dublin. Svo. 175, net, 
SCOTSMAN.—*A subject at once interesting and fascinating. The able author of ‘The T heory of Heat” has produced a 
work which may go far towards „helping to redeem the neglect of this department of science by investigators of remoter ages. 


A TEXT-BOOK ON ELECTRO:-MAGNETISM AND THE CONSTRUG- 
TION OF DYNAMOS, Vol. I. By DUGALD C. JACKSON, B.S., C.E., Professor of Electrical Engineering, 
e University 8f Wisconsin. 8vo. gs. net. 
NATURE.—“ In this work an excellent attempt is made to present the elements of a very important subject in small com- 
pass and in a clear and readableeform, without any sacrifice of accuracy.’ 


ESSAYS IN HISTORICAL CHEMISTRY. By T. E” THORPE, F.R.S., Professor 


of Chemistry in the Royal College of Science, South Kensington, London. Crown 8vo. 8s. 6d. net. 
Gla SGOW HERALD.—* Sure to be accorded a ‘high position as a book of reference, not only with regard to incidents in 





of celebrities,” 


LEEDS MERCUR ¥.—‘ Scarcely any recent work will help the student of chemistry to a more accurate and clear acquaint- : 


ance with the suggestive stages in its development and growth.” 


A TEXT-BOOK OF THE ,PHYSIOLOGICAL CHEMISTRY OF THE 


ANIMAL BODY- --Including an Account: ‘of the -Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
s M.D., F.R.S., Emeritus Professor of Physiology in the Owens Colle ege, Victoria University, Manchester ; I€tely F ullerian 
Professor. of Physiology i in the Royal Institution of Great Brigain, &c? With Two Chromo-lithographic Charts by Spillon 
<a and Wilkinson. ‘Vol. JI., THe PHYSIOLOGICAL CHEMIsrRY OF DIGESTION. 8vo. 18s. 
o. NATUR E.—“ Taken altog ther, we have only congratulation to offer to Dr, Gamgee on the production of this work.” 
> ` GLASGOW MEDICAL [@URNAL.—‘ We commend the book, not only to those who are specially engaged in physio- ` 
° lofical gesearch or teaching, but also to the large and i increasing body of practitioners wh», from their education, are able to follow 
the ‘more advanced scientific results. This book has the merit, not merely of stating the knowa ero but of describing how these 
results. ‘have been obtained.” 
é EDINBURGH MEDI CAL FOURNAL,—* Undoubtedly the best andgnost exhaustive treative on the subject.” 


MATERIALS FOR THE STUDY OF VARIATION. Treated with Esp ecial l 


Regard to Discontinuity in the Origin of Species. By WILLIAM BATESON, M. å., Fellow of St. John’s oie 


. ' Cambridge. 8vo, 21s. net, 
, THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLODION 
P METHOD. For Advanted.and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Associate „Professor 
Pe of Cryptogamic Botany in Comell University. 8vo, 8s. 6d. net. e 


” SQCIAL EVOLUTJON. By Benjamin Kipp. (8vo, eros. net. 


*DAILY CHRONICLE. —* We venture to assert that in Mr. Kidd's wore we have one of the most important and suggestive 


e is not dhe that is superficial.’ 


ie SPRAKER,—'* lisgbrilliant and profound generalisations, and its original applications of new biological views, demand the 
attentéon of all studenjs oPsociety.” : 
è J7MES.—Eé Itis not often that a new afd unknown writer makes his first appearance with a work so novel in conception, 
Sa so fertile in suggestion, and®on the whole so ) powerful i in exposition as ‘Social Evolution ’ appears to us to be. . « . Mhe work of® 
x e 2 singuiarly penaung and original mind,” x 
| . 8 7 MACMILLAN AND CO., LONDON, ° a 
* + 2 ? e ` s 
. kad 
e > s 


the lives of, but also wit® regard, to researches conducted by, those greaj philosophers whose biographies find a place in this gallery ` 


treatises on socigjogy which have been produced in England for many years. There is not a dull page in the book, = yet there ` 


MARCH 15, £394] 
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CHEMICAL STUDENTS” 


ESSAYS in “HISTORICAL CHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 
Kensington, London. Crown 8vo, 8s. fd. net. 


HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
ERNST VON MEYER, Ph.D. Translated by GEORGE 


McGowan, Ph.D. 8vo, 145. net. š 


EXPERIMENTAL PROOFS of CHE- 
MICAL THEORY for BEGINNERS. By WILLIAM 
e RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
' University College, London. Second Edition. Pott 8vo, 
25, 6d. . 
e 


CHEMICAL THEORY for BE- 


GINNERS, Ry LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc., Assistants in the 


Chemistry Department, University of Edinburgh. Pott 
pi 2s. 6d, 


OUTLINES 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
lated by J. WALKER, D.Sc., Ph.D. 8vo, ros. net. 


INORGANIC "and ORGANIC CHE- 


MISTRY. A Complete Treatise on Inorganic and 
Organic Chemistry. By Sir H. E. ROSCOE, F.R.S., 
and Prof. C. SCHORLEMMER, F.R.S. Illustrated ® 


8vo. Vols. I. and If, Inorganic Chemistry. Vol. I 
@ Tbe Non-Metallic Elements, 21s. Vol If. Part I. 
Metals, 18s. Vol. II. Part IL Metals, 18s. Vol. III. 


Organic Chemistry. Parts I., IT., 


IV., and VI., 21s. 
each. Parts III. and V., 18s. each. 


INORGANIC CHEMISTRY for BE- * 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by Josera Lunt, B.Sc. Globe 8vo, 2s, 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. Sy Sir 
H, E. ROSCOE, F.R.& Sixth Edition, thoroughly 
Revised. Fcap. 8vo, 45. d. 


A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN, is 165. 


INORGANIC CHEMISTRY. By the 


same. Crown 8vo, 6s. 6d. á ° 

THE CHEMISTRY «of PHOTO- 
GRAPHY. By RAPHAEL ELDOLA, F.R.S, | 

2 RGAN f C CHEMIS T RY. By the Professor of Chemistry, Technical Gollege, Finsbufy. 

same. Crown 8vo, 65. 6d. Crown 8vo, 6s. ° [Netre Series. ° 
® 
+ + 2 
° MACMILLAN & CO, LONDON. ° @ ë 
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of GENERAL CHE- 


The ELEMENTS of en re’ 


By the safit.© New Edition. Fcap. 8vo, Be Od. 
® 


PRACTICAL INORGANIC CHE- 
MISTRY. By FRANCIS JONER E. R.S.E. Fcap. 8vo, 


2s. 6d, r 


PRACTICAL ORGANIC CHEMIS: 
TRY. By J.B. COHEN, Ph.D. Fcap. Svo, 2s. 6d. 


e 
ERIES of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New. Edition. Revised by wW. TATE, eo cap, 8vo, 25, 


CHEMICAL ARITHMETIC. With 


1200 Problems. By S. LUPTON, M. ói 2nd Edition, 
revised. Fcap, 8vo, 45. 6d. ba 


A 


The ELEMENTS of THERMAL 


CHEMISTRY. ByM.M. PATTISON MUIR, MA., 
F.R.S.E., assisted by D. M. Witson. With a Plate. Svo, 
125. 6d. 


+ 

A TEXT-BOOK of the PH YSIOLOGI-. 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S. Vol. I$ 
Phy-iological Chemistry of Digestian. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
18s, (Vol. I. 8vo, 185.) e © 


The CHEMICAL BASIS of the ANI- 


MAL BODY. An Appendix to Foster's 8 Text-Book of 
Physiology.” Fifth Edition, By A. SHERIDAN LEA, 
M. A., D.Sce, F.R.S., University Lecturer in Physiology 
in the University of Cambridge ; Yellow of Caius @ollege. 
8vo, Cloth, 7s. 6d. 


The FOOD of PLANTS. An Introduc- 


tion to Agricultural Chemistry. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge, adviseyin 
Technical Education to the Bedfordshire County Council. 
Pott 8vo, Is. 


k 


BLOWPIPE ANALYSIS. By J. Æ- 


DAUER. Authorised Translation by J. TAYLOR, of 
Owens College, Manchester. New and thoroughly 'Re- 
vised Edition. Globe 8vo, 45. 6d. 


METHODS of GAS ANALYSIS. By 


Dr. WALTHER HEMPEL. ‘Translated by Dr. L. M, 
DENNIS. Crowh 8vo, 75. 6a ° . ° 
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®| Saw Fiy, Fe-nale. with Saws... Siso «Re 
Scorpion Fly (Panorpa comminis) .. 
Genus Diatomacez Slides, gonsisting of many 
Species of one Genus:—Coscinodiscus, 400 
Spe@les, 7s. 6d.: Aulacodiscus, 50 Species, 
325. 6d. ; Surirella, s0@pecies, 7s. 6d ; Navi- 
cula, 100 Species, 75. -6a. 
Pype Sde of 230 Diatoms from Oamaru, with list 
of names +. -3 5 
Set of 24 Slides. choice selected Diatomaceæ, in l 
CASE woe I 15 
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Any of the above Objects sent by return on receipt of 
remittance for price. 
 Cixséieren List, representing a Stock of 40,000 First- 
class Objects, sent post free on application. 


MIGROS6OPES AND APPARATUS. 


WATSON & SONS’ TRIPOD RDINBURGEH STU- 
DENT’S MICROSGQOPE issuitable forinvestigations 
. With the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convénience' ofjnanipulation by any other 
eae size or Student! S @astrument. Price from 
4g 58 
TSON & SONS’ VAN HPORCK MICROSCOPE 
combines ever? mechagical convenience with the ut- 
most precision in ail the working parts, and is 
Unsurpassed for Photo-Micrography and all Research 
of th® most delicate nature.* 


NEW SERIES OF APLANATIC MAGNIFIERS.— 
-Made in three powers, nfignifying respectively 6, 10, 
and 20 diameters. These give large and flatfeld, excel- 
lent working distdhce, and exquisite definition. ` Price 

@ 148. 6d. each. 


e LABORATORYO DISSECTING MICROSCOPE, ar- 
əranged to carry the above magnifiers, and of most 
s convenient design, price’ £2 25. 
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e Opticians to H.M. “Government, 
313, HIGH HOLBORN, LONDON, W.C. 
and 78 Swanston Sieeet, Melbourne, Australia. 


Awarded 37 Gold and other Medals at International Ex- 
hibitions, including ¢ Highest Awards atthe Worlds Fair. 
CBigago, %03, fortxcellence of Manufacture. 
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The attention of ASSAYERS, ANALYSTS, DENTISTS@&c., is called 
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No. 1273, VOL. 49.] « 


Registered as a Newspaper.at th@ General Post Office.) ` 


NEW LANTERN SLIDES 
PUBRISHED BY 

NEWTON & CO., 3, Fleet St., London. 
The Great Barrier Reef of Australie 98 Slides. 
Bacteriology (by Prof. Crookshank) « 57 », 
*Mongst Mines and Miners (Dolcoath) ` 50 ` 5, 
Geology—Extinct Monsters (Hutchinson) 200 5; 
Coal Mining 34 » 
ThæTower.of London. 56 yy 
Asænt of Monte Rosa 


ee Ai an ea 
The St. Gothard Railway, ... iio Nia se 
Khyber Pass to Bombay 
National Gallery Pictures 


&e., & , 
Complete Catalogue ofall the Slides published by N EWTON & Co, 
aml of the most recent 


OPTICAL LANTERNS FOR SCIENTIFIC. DEMONSTRATION, 
PROJECTING ii celina Sites ams POLARISCOPES, 


Price 6d,’ Post Frée. ` ' 





The most Luminous Lime Cylinders PS Turned perfectly . 
true out of SolidgStone Lime. 


Packed in half-dozens. Per tin, 24- 





to this apparatus with perfect confidence as to its merits, 
ADVANTAGES. @ 
No Dusr ! PorTAaBLE! No Asnes! AUTOMATIC! PRacticat ! 
ECONOMICAL! 
Laboratory Blast Lamps, £2 2s. and £3 3s. 
Crucible 2 Furnaces, £5 13s, £6 6s., £7 18s. 64: 
Mufe Furnaces, £6 185., £7 19s. 


Full Particulars up8n Application, 


“JOHN J: GRIFFIN & SONS, ‘2 
22 GARRICK STREET, LONDON, W. o. 
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[All Rights are Reserved, 


NALDER BROS. & CO. 


F. H. “NALDER, 


_C. WS, CRAWLEY. 
H. NALDER. 


A. SOAMES. ® 
' SOLE ADDRESS— 


‘16 RED LION ST:, CLERKENWELL, LONDON, EC. 


MAKERS OF ae 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, 


i GALVANOMETERS & WHEATSTONE BRIDGES, 


* ‘AND EVERY DESCRIPTION OF 


_BLECTRICAL TESTING .&: MEASURING APPARATUS, 


RECORDING: ‘DRUMS 


_ FOR ALL PURPOSES. 


ILLUSTRATED CATALOGUES FORWARDED FREE 
` ON: APPLICATION, 


_SECOAM 1 PA DDRESS ! 


TELEPHONE 
ECOHM, LONDON. 


. Qo- 6770. 


NE GRE TTI AND ZAM BRA, 


JORANS «PATENT SUNSHINE RECORDER. 


Latest and Most Perfect 
form. 


€ Price n 
. . @ “a 
£5 15s. 6d. 
Witha supply of Charts. 


NEGRETTI ° 
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ZAM BRA, 
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INSTRUMENT A m 
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38 HOLBORN aad ° 
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NEGRETTI &-ZAMBRA’S “ Illustgated Catalogue,” 600 Pages, 
1200 Engravings, Price ss. 6d. 
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TECHNOLOWICAT, EXAMINATIONS, 1894. 
CITY AND GUILDS OF LONDO 
n * INSTITUSE. D 


e” 
‘ e The Institute’s Ex@ainations in Technology will be held on APRIL 28, 


and on MAY 2, 5, 7, ando, and in MANUAL@RAINING on MAYes 
„and 26, and on JUNE 2, 6, pendo a 


@ e eAllapplications for Examination in Technology mist be forwarded to the 


Pnstitute un or before MON DAY, APRIL 2. 

Only in exceptional cases and by p&yment of. an additional fee can appli- 
gations be received from Local Secretaries after that date. e 
, Candidates in Technology not attending any regugered Class should apply 
at once to the Secr@ary of the nearest local centre. 

Applications from individual Candid#tes for Examination in London 
-should be adtreged, City Guilds Institute, Exami@a€®ns Department, 
Exhibition Road® S We and should be accompanied by a postal ower for 
‘the amount of the fee. ; 

A Programme containing full particulars of the Examinations will be 
forwarded on receipt of 82. in stamps. 


SCHOLARSHIPS AT THE CURRIE 
ms . SCHOOLS. 


Five for open competition—T Aree Senior Scholarships, value £90 per 
annum each, One in Mathematics, one in Chemistry, and one in Physics, 
for boys under sixteen and a half, intended for Scientific Professions, Uni- 
¥ersity distmctions in Science, Technical work, Stientific Agriculture, &c., 
will be competed fur by practical and written examination next Midsummer, 
Also Two Junior Scholarships, one of 460, another of £30 per anny, for 
boys under fourteen, will be awarded fur geveral knowledge, together with 
-special excellence in any one of the following subjects: Mathematics, 

- Natural Science, Classics, Modern Languages. 

For fu | particulars? address Sir Epmuno Hay Currie, The Currie 

Schools, Folkestone, 


UNIVERSITY OF GLASGOW, 


hg PROFESSORSHIP OF HISTORY. 


The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE 14 gext, or some subsequent dare, proceed to the Appoint- 
‘ment of a PROFESSOR to occupy the newly-instituted CHAIR of 
HISQORY in this University. The duties will begin from October 1 next. 
Candidates are gequested to lodge zo Printed Copies of their Application 
{and ‘Testimonials, if any)}in the hands of the undersigned, on or before 


12. 
ALAN E. CLAPPERTON, 
ox, West Regent Street, Secretary tothe Glasgow University Court. 


Glasgow. 


THE DYRHAM COLLEGE of SCIENCE, 


@ 
NEWCASTLE-UPON-TYNE. . 
AGRICULTMJRAL DEPARTMENT. | 

The Council invite Applications for an ASSISTANT LECTURESHIP 
in MGRILULTURE. Candidates must havea practical acquaintance with 
Agriculture, and a specialeknowledge of Animal Anatomy and Physiology 
is also desirable. The Stipend attached to the post is £150 per annum, and 
ashare of certain fees. 

Applications and Testimonials must be sent on or before APRIL 6 to the 
undersigned, from Whom further particulars may be obtained. 


H. F. STOCK DALE, Secretary. 


MASON COLLEGE, BIRMINGHAM. 


LECTURESHIP IN METALLURGY. 


The Council invite applications on or before the 28th inst, for the above 
appointment, the duties of which will commence on APRIL 24, 1894. 


* 


_ Particulars of the stipend, conditions, and duties, will be sent ou applica- 
tion to the undersigned. + 
° i GEO. H. MORLEY, Secretary. 





LONDON B.Sc. 


Scienfe Courses for London B.Sc. Intermediate Science and Pre- 
liminary ə Scientific Examinations 1894 and 1895 may now be 
commenced at 


University Correspondence ‘College, | 


( LEER ET aa Ah 


A a 
o CENTRAL LONDON LABORATORIES, 


32 RED LION SQUARE? HOLBORN, W.C. 


e Jeactical Classes in Biology Cher@stry, and Phyfcsin the Afternoons 
and Evenings. Complete Inter.” Science and B.Sc. Courses in the Vacation 
for thgse who cannot attend during Term. 

Durifig °1893, 207 U.C.C. Students were successful at London 
Science Examinations. e l 
Prosectus and full particulars of Classes, post free gn application to 
© ‘THE Secretary (Univ. Cor. Coll. London Office), 32 Red Lion 
Square, London, W.C. se 
e e 
i ù% 9. °: S 
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© THE ELECTRICAL 


AND ` 


@ge ` $ ; 
GENERAL ENGINEERING, COLLEGE 


‘ ' AND 
SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
© EARL’S COURT, S.W. 


PrinerraL—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Semor-InstrucroR—C. CAPITO, M.I.E.E., M.LM.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshog 
with Machine Tools, Pattern Shop; &c. . 

The College provides a Training for Electrical, Mechanical, Civil, anc’ 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper’s Hill and'the Central Institution. s 





CAMBRIDGE ASTRONOMICAL 
OBSERVATIONS 


FOR THE YEARS 1829-1869. 
iad Vols. I.~XXIL. i 


A limited number of Copies are available for distribution, 

Applications from Observatories for any of these Volumes may be sent to 
the Direcror The Ubservatory, Cambridge, England. 

All applications will be considtred by the University Observatory 
Syndicate ata future Meeting. o 


BIOLOGICAL SPECIMENS 


FOR 


DISSECTION. 


ALL the forms required for the various Science Courses, notably the 


London B.Sc. Intermediate and Final. -7 : f 
To show the range in the supply, we select the following few examples 


from our list of upwards of 500 types :-— 2 


SCYLLIUM, 6s. 6a. per doz | PATELLA (large), rs, 6d. per doz. 
AMPHIOXUS, 65. 62. 5, Currons (2 ins. long), 45. 5, ® 
ASCIDIA, 45. .” | Nereis (large), 3s- ji 

SEPIA, 1s. 6d. each. HOLOTHURIANS (3 ins. long), rs. 4g. each. 


. Smaller Quantities at Proportionate Prices. 
SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION ®URPOSES. 
MUSEUM SPECIMENS. 

e LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.L)s 


LIVING SPECIMENS. FOR 
. ©THE MICROSCOPE. 


Volvox globator, Micrasterias and other Desmids, Stentor polymorphus, 
Ophrydium longipes, Floscularia ornata, Stephanoceros Etchornil and other 
Pond Life; Trou: ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, ts., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection, 


Address— e 
THOMAS BOLTON, 
26 BALSALL HEATH ROAD, BIRMINGHAM, « 








MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH, 


The folloWing animals can always be supplied, either living 
or presérved by thebest methods :— 


Sycon: cifva, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanug, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledoge, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lis® apply to 2 
EDWARD J. BLES, Director. ° 


i The Laboratory, Plymouth. . 9% 
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COLLECTIONS OF MINERALS, | To SCIENTISTS and LAWTERNISTS, &c, 
j oe ` e e „è ° 
ROCKS, OR FOSSILS; THE» ART*OF PROJECTION, AND’ CQMPLETE 
K : m MAGIC LANTERN, MANUAL, by an Expert. Over roo fine Ijlus- 
For the Use of Students, Science Teachers, Prospectors, &c., and to trations, with Priceless wrinkles in 4 Brancges of Optical Projecti@n. 
illustrate the leading Text-books, in Boxes, with Trays. ; Never before Published. How to choose, What to avoid, and howto 
50 Specimens, 10s. Gd.3; 100 do., 218,; 2O0Gdo., 42s. |e use Oil, Limeligh?, Dissolving, Electric, Opaque, Microscopic, and 
New Price List of Minerals, Rocks, and Stratigraphical Series Polarising Lanterns, Slide Making @nd Painting, Enlarging, Registep- 
-of Fossils Post Free. @ ing, &c, &c. Prof. MALDEN says:—* A thoroughly practical wt $ 
ROCK SECTIONS for the MICROSCOPE from rs, 6d. each, Post Free. and should be studied by the experienced opergg@ and amateur Slike. 
e CATALOGUES GRATIS. PO » ? = ne ‘ig arr y ®ptical Lantan A ipn anony. PEN 
` í r und in Cloth, 3s. Öd.; Postage, sd. orth its weigkt in gold. 
CABINETS, GLASS-CAPPED BORES, TRAYS, HAMMERS, &c. Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster ee 


alwags in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





' SAMUEL HENSON, `’ 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-precious 
Stones, Cut and in the Rough. e : 

Beautiful Carved Queensland Opals, Labradorite, Rock Crystal, 
Agate, &c., &c. 

Choice Specimen® of New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now é View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
2 LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. | 


F. H. BUTLER, ™.a. Oxon., Assoc. R.S.Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
° of Scientific Interest. 


Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen 
Tubes, Glass-topped Boxes, Card Trays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Entos 
mologists’ requisites always on hand. Lapidary's work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. Also RESEARCHES ON THE WPPER CRETACEOUS 
ZONES, by W. F. Hume, D.Sc., price 29. 6a. ` 


COLLECTIONS oF MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers? &e, 


And Illustrating the various Manuals, &c,, as used at all Colleges, 
® Schools, &c., price 10s. 6d, to 42s. and upwards, Special Instruction and 
Collections for ['ravellers,-Prospectors, &c, „Tefms on application. 


MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest andgbest Series of the most interesting varieties from hundreds 
oflocalities. All one price, 1s. 6d. each, post free. List free on pplication. 


Apparatus, Cabinets, and Appliances for Museum? 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 
SAS. R. GREGOR VY, 


MINERALOGIS® AND GEOLOGIST, 
88 CMARLOTTE ST., FITZROY SQUARE, LONDON, W. 








House, Mortimer Road, Kjngsland, North London. 


0 o e °? 
BREAKFAST—SUPRER. © 


EPPS S5 : 


GRATEFULC—COMFORTING. ° 


COCOA `.. 


BOILING WATER OR MILK. 


ues ee a en Ete Sake ee 
HOLLOWAY’S PILLS . 
CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaintse 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway's Pills and Ointment may b@ obtained of 
all Medicine Vendors. . s 


THE ZOOLOGIST. 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. HARTING, F.L.S. Z.S., Member ofthe @ 
British Ornithologists’ Union, cuntains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; qecurrence of 
rare birds; distribution and migration of British fresh-water fish: new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 





other matters of general interest to those who delight in natur# Hfstory. 
Reportsof the Linnean, Zoological, ana Enton®logical Societies. Reviews 
of natural history books. Occasional translations from foreign zoological ” 
journals of important and interesting articles in various branches of Zoology. 
There are occasional woodcuts, ‘ 
SIMPKIN, MARSHALL, & CO., Ltd., Stationers’ Hall Court, E.C. 
+ 
On the rst of every Month. ‘ 
6 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. a 


Edited by James BrittTRN, F.L.S., British Museum. 


es 
Conrenrs -Original Articles By leading Botanists.—Extracts, an¢ . ™ 
Notices of Books and Memoirs.—Articles in Journals.—Botanica] News.— e 
Proceedings of Societies. : 
e Price xs. 3d. Subscription for One Year, payablein advance, res. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. o 





N O TIC E.—Aduvertisements and business letters for NATURE should be addressed to the Poblishers ; 


Editorial communications to the Editor. 


The telegraphic address of NATURE ïs ‘“* PHUSIS, 


LONDON.” ° 
SWBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. Å 
e aa £ s. d, ; 4 sd 2o i 

VGally's.-94- Sie So aaia aa ae EOS. O Three Linesin Colf®n ....,... 0 2 6 r 
Half-yearly. s 2» ù a è s a b © & s + Oo é4 6 Per Line afer Ss ta ae EN ets, » a 8 @ Bb o o 9 
Quarterly ee ee ee ne ee ay D One Eighth Page, or QuartePColumn ee a 
To ALL’ PLACES ABROAD:— ees Quarter Page, or Halfa*Column . . mI 15, ge 
Grah ee ee 19 : Halfa Page, ora Column f. .... 350 e 
 Halt-yeariy, 2 2 6 2 1 ee ee ee QIS Whole P ` ® - 6 685 ° 
. *~ Quarterly oo. s ew we ee es O 8B OO sa ee: al ei a cs l e 
e’ p Money Orders payable to MACMILLAN’&® CO... W! n a 
. ‘ OFFICE; 29 BEDFORD STREET, STRAND, W. ï 
. e eP : e us 
-e ° à . e. a 
a + 2 j : 


. NATURE. 


` [MARM 2: 22, 1894 






Ge IV, No. 26. 


_ NATURAL SCIENCE. 


à Monthly Réview of Scientific Progress. 


00 a e 
y GQNTENTS, APRIL, 1894. 
NOTES AND COMMENTS. ' ° 


I. ELA TEAT MAN IN KENT. (Illustrat&i.) 
W. J. Lewis AssBorr, F.G. a 


II,-CHARACSERS IN BIOLOGY. @ 6 
Grote Sagpeman. b 


WY. SERD CROSS-FERTILISATION OF FOOD-PLANTS. 
. B Renptgz, F.L.S. 


IV. a. INSECTS AND DARWINISM. 
_ Jj. T. CUNNINGHAM, M.A. 


V.-GONTINENTAL GROWTH AND GEOZ%OGICAL 
á T. MELLARD READE, F.G.S. 


‘New Booxs, 
News or UNIVERSITIES, MUSEUMS, AND SOCIETIES. 
® CORRESPONDENCE. e 


LONDON AND New York: MACMILLAN & COe 
PRICE ONE SHILLING NET. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
6 ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
“ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

èe PROMPT PAYMENT OF CLAIMS. 
Secrerartfs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £19,000,000. 


vee Cambridge Scientific Instrument Company, 
St Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMETER 


for Scientific and Commerf®€ial purposes. Descriptive 
Pamphlet of the above will be sent Post Free on Appli- 
cation. 
Descgiptive List of Physiological and Physical Instru- 
ments, &c., with 95 IYustrations, Post Free, rs. 6d. 
Address ‘all communications: 


$6 Instrument Company, Cambridge.” 


DAVYENPORT’S 
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FOCUS SIMPLE | 
PRES: CERTAIN. 
COOL. WILL FIT 
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LANTERNS. 








` DESCRIPIVE LIST POST FREE, 
e Jj. He STEWAR D, 
40@ STRAND, W.C., 457 WEST STRAND, W.C., 
7 GRACECHURCH® STREET, E.C,, LONDON. 
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THE FAUNA OF BRITISH INDIA, including 


Ceylam gui Burmah. Published under the authority of the Secretary 
of "State for Ind™ in Council, Edited by W. T. BLANFORD. 
Medium 8vo with numerous Woddcuts. 


MAMMALIA, By W. T. BLANFORD, F.R.S. x Vol., 
Complete. Price £r. 

FISHES. ° By F. Day, C.I.E., LL.D. 2 Vols. Price £I 

BIRDS, oy ea W. OATES, F.Z.S. Vol. I., Price 


REPTILIR ‘and BATRAGHIA. By G. A. BOULENGER. 


1 Vol., Complete. Price 
MOTHS. ByG. F. Hampson. @ols. I. &II. Price £1 each. 


London: TAYLOR & FRANCIS, Red Lion Cout Fleet Street. 
Calcutta: THACK ER. SPINK, & 
Bombay: THACKER & CO., ae 


ė Berlin: R. FRIEDLANDER & SOHN, Carlstrasse IL. m 


JOURNAL OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


Edited by F. H. WEBB, SECRETARY. 
Part reg. 

Containing the INAUGGJRAL ADDRESS of the NEW PRESIDENT, 
Mr. ALEXANDER SrEMENS, M.Inst.C.E., and the following Paper te- 
“ NOTE ofa TRIP to ihe. UNITED STATES and to CHICAGO, 1893,” 
by W. H. Preece. C. B., , Past President. Alf a Classified List 
of Articles on Glectricity and ’ Magnetism appearing in the Technical 
Journals of December 1893, and Abstrgcts of some of them. 


Price 3s. m 


Messrs. E. & F. N. SPON, 125 Strand, W.C. œ 
Just Published. 8vo. ®Price 4s. 6d. 


THE ALCHEMICAL ESSENCE AND THE 
CHEMICAL ELEMENT ; 


An Episode in the Quest of the Unchanging. 


By M. M. PATTISON MUIR. e 


London: LONGMANS, GREEN, & CO. . 


Just Published, Crown 8vo, Price 5s. 
INTRODUCTION TO "THE MATHEMATICAL THEORY OF 


THE STRESS AND STRAIN OF ELASTIC SOLIDS. 


By BENJAMIN WILLIAMSON, D.Sc., D.C.L., F.R. S., 
Fellow and Senior Tutor of Trinity College, Dublin. 


London: LONGMANS, GREEN, & CO. 


By LIONEL S. BEALE, M.B., F.R.S. 


SLIGHT AILMENTS: Nature and Treatments 3rd Ed. 55. 
OUR MPRALITY AND THE MORAL QUESTION. 
e end Ed. 35. 6d. 

THE LIVER. Pp. 230. 86 Illustrations, many coloured. 5s. 
HOW TO WORK WITH THE MICROSCOPE. 100 
Plates, 2rs (Harrison.) ' 

PROTOPLASM. ath Edition. (Harrison.) 

THE MICROSCOPE IN MEDICINE. 86 Plates. 
BIOPLASM : or, Living Matter. e@6s. 6d. 

ON LIFE,AND ON VITAL ACTION. ss. e 
THE MYSTERY OF LIFE. 35. 6d. : 
THE “MACHINERY” OF LIFE. 2s. 


London: J. & A. CHURCHILL. 


BOOKS ON SALE, 


LAPLACE, —Œuvres. 7 Vols. bound into 4.¢ 4to, ee 
morocco. Paris, 1843-47. £46 6s. 
CAUCHY.e—-Exercices de Mathématiques. 
complete in 2 Vols. Halfsmerocco. 1826-30. 45. 
HENRY BRIGGS. -Arithmetica Logarithmica. 
Calf. Lond. 1624. 458. - 
EUCLID. —klements of Geon. faithfully (zow frst) trans- 
lated into the English tongue, by H. Billingsley. With Ti ce by John 
Dee. Folio, Half-calf. London. John Daye, 1570. 338 
VEGA.—Thesaurus Logarithmorum completus. “hilio, Cloth. 
A very a copy, with edges i the rough state as originally issued, 
1794. 3 154. 


MACMILLAN & BOWES, «Cambridge, 
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; : : : Mathematical Instrumen? Manufacture to H.M. Government, C of 
Cuemtcat Socrery, at 8.—Anniversary Meeting.—Presidential Address.— aca India, Science Ana Ace Department, Admiralty, ae RTA K 
Election of Officers and Council. .’ Mathematical, Brewing saa Aarto yng Instruments 
of every degcription. 
TUE DATNE a 8, =. Technical Of the HighesteQuality and Finish, at tne most Moderate Priées® © 
PHOTOGRAPHIC SOCIETY (so Great Russell Street, W.C.), at 8.--Technica Ilustrated Price List Post Ff $ 
Meejing.—Rejlander: A. H. Wall, VRELE A SE TT FOIE ee i 
® r W., F. S. obtained the only Medalin the Great Exhibition of 1862 for 
WEDNES DA Me MARCH 28, Excflence of Construction of Mathematical Instruments, an@ the®only 
ENTOMOLOGICAL SOCIETY, at 8. OLD MEDAL in t nternational Inventions Exhgpition 1885 for Mathe- © 
G M in thf I lI ions Exhgbiti 885 for Math a 


BRITISH ASTRONOMICAL ASSOCIATION (University College), at s. 


THURSDAY, MARCH 29. 

CAMERA CLUB, at 8.—Suggestions for the Improvement of Lantern Slides: 
C. Hussey. 

INSTITUTION OF 
through Long Lines: W. M. Mordey. (Continuation of Discussion.) — 
(x) A Universa I Shunt Box for Galvanometers. (2) Transparent Conduct- 
ing Screens for Flectric and other Apparatus. (3).An Astatic Station 
Volimeter : Prof. W. E Ayrton, F.R.S., and T. Mather.—(4) The Best 
Resistance for the Receiving Instrument with a Leaky Telegraph Line: 
Prof. W. E., Ayrton, F.R.S., and C. S. Whitehead. 


FRIDAY, MARCH 30. 


SANITARY INSTITUTE, at 8.—Sanitary l aw: Prof, A. Wynter Blyth. 

AMATEUR SCIENTIFIC SOCIETY (Memorial Hall, Farringdon Street), at 8. 
The Ascent of Water in Trees: L. A. Boodle.—Note on the Occurrence 
of Gold in Eruptive Rocks from South Africa: G. glolbrook,— Some 
Facts about Parasitism and Kindrgd Phenomena in Plants: J. Reeves. 


e SATURDAY, MARCH 31. 
Rovat Boranic SOCIETY, at 3.45. 


Just Published,gPrice 1s.; per Post, rs. $d. 
THE *VICTORIA UNIVERSITY 
CALENDAR for the Year 1894. 
London: MACM@LLAN & CO. Manchester: J. E. CORNISH. 


ALBERT EDWARD JAMRACH 


é (Late CHARLES JAMRACH), 
e NATURALIST, 
180 ST. GEORGE STREET EAST, 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


ELECTRICAL ENGINEERS, at? 8.—On Parallel Workinge 


matical Work. Silver Medal, Architects" Exhibition, 1886, 
Address!—~#@REAT TURNSTILE, HOLBORN, LONDON, W.C 
een tenia 


° A MAGNIFICENT ROSS 
BINOCULAR MICROSCOPE 


ə For Sa®—A Bargain, . 


Consisting of Largest Stand, Graduated Substage, Achromatic Cond&hsers ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope,. Polarising 
Apparatus, Highest Class Objectives from 3.inches to yẹ, all by Ross; 
Apparatus Fiddians Lamp, &c., large quantity @f Objects, &c., equal to ° a 
new. Cost nearly £200; will be sold a bargain. Particulars of W. C. 


HycHES, Brewster House, Mortimer Road, Kingsland, London, N. 


TO. SCIENCE LECTURERS. . 


See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. LANTCARPENTER, Esq., Prof. ForsBES, &c. Minia- 
ture Triple Lantern constructed for B., J. MALDEN, Esq., this season, New 
Oxyhydrogen Microscope, Science Lanterns for Class Demonstration. Mag- 
nificent Results, Docwra Triple, Prize Medal, Highest Award. Supplied to 
the Royal. Polytechnic Institution, Dr, H. GRATTAN Guinnags, Madame 


, ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science Lecture 


Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Illus- 
trated Catalogue, over 180 choice Engravings, 6d.; Postage, 3d. List of 
oo Lecture Sets, Science Subjects, Views, &c., Gd. Postage, 2d. Pamph- 
ets Free.—-W. C. HUGHES, Sprciauisr, Brewster House, 82 Mortimer 
Road. Kingsland, N. ad ; 


ni NR er A e 
W. WILSON, formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instgiment Maker. Optical 
Benches, Melloni Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Measur- 

ing Instruments of every description, &c. Exp&rimental Work carried œ 
out for Professors.—56 Crogsland Road, Chalk F arm, London, N.W. 


PERKEN, SON `AND RAYMENT, MANUFACTURERS. 


CATALOGUE IS SENT POST FREE. 


OPTIMUS” SCOUT: 


Medium size. Clear Definition. Good Field. 
Target Marks vie yards. Magnifying 
times, 


70/- 
With Aluminium body e 
140/- ° 


For General Excellence, Definition, and Magnifying Power, we invite 
patente gf purchasers to test our Field and Opera Glasses against any in 
the world, 





- PERKEN, “SON & RAYMENT, 


LANTERN STEREOSCOPE. 
ee TESLA'S APPARATUS, ree 
A eee WIMSHURST MACHINES frons £1 15 to £50, Clim 
AMMBTER and VOLTMETER COMBINED, || 


Suitable for Schools, £2 10 O. , 
. 5 + 
HARVEY AND PEAK 
(By Special Appointment to the Royal Insfltution of Great Britain), 


56 CHARING CROSS ROAD, LONDON, 


p Aa } 
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‘í OPTIMUS” ° 











. 
OUTFITS. 
Aa, é 
Rayment’s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
Slides, “Optimus” Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
and best Waterproof Case. - 
Giving Pictures of thg following sizes in inches. ™ 
i are lta (phi apa a x eS 
£10 £12 £15 | £20 | £25 £3¢ i 








99 HATTON GARDEN & 
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Reprinted® {pe Lord KELVIN, P.R.S.,edttl HUGH 
BLACKBURN, M,A. 4to. 315. 6d. 


* NEWTON’S PRINCIPIA. Sections 


I. If. III. ‘With Notes and Ilystrations. Also a Collec- 
tion @f Pyobleus principally intended as €xamples of 
Wewton’s Methods. By PERCIVAL FROST, D.Sc., 
F.R.S., Fellow and Mathematical Lecturer, King’s 
College, PARDEE 8vo, I2. ` 


An ESSAY on NEWTON’ S PRIN- 

CIPIA. By WALTER W. ROUSE BALL, Fellow afid 

° Assistant Tutor of Trinity ONEE Cambridge. Crown 
Svo. Gs. net. œ 


UTILITY of QUATERNIONS in 
PHYSICS. By ALEXANDER McAULAY, M.A, 
Lecturer in Mathematics and Physics in the University of 
Tasmania. vo, 5s. net. 


@ 4 . 
An ELEMENTARY TREATISE on 


THEORETICAL MECHANICS. By Professor ALEX- 
ANDER ZIWET, Assistant Professor of Mathematics in 
the University®of Michigan. PART I, KINEMATICS. 
ParT Il. Introduction to DYNAMICS; STATICS. 


n 8vo.* 8s, oe fet each part. 


APPLICATIONS of DYNAMICS to 


PHYSICS and CHEMISTRY. By J. J. THOMSON, 
M.A., F.R.S., Fellow of Trinity College, and Cavendish 


Poltssor of Experimental Physics, Cambridge. Crown 
am 8vo. 75. 62. 
A TREATISE on E? MOTION of 


VORTEX RINGS. An Essay to which the Adams Prize 
was adjudged in 1882, in the University of Cambridge. 
By J. J. (HOMSON, F.R.S. 8vo. 6s. 


The ELEMENTS of GRAPHIC STA- 


TICS. A Text-book for Students of Engineering. By 

* L. M. HOSKINS, Professorgf Pure and Applied Mathe. 

e  ematics in the Leland Stanford Junior University, formerly 
Professor of Mechanics in the ERE of Wisconsin. 

Svo. 10s, net. ‘i 


A TREATISE on HYDROSTATICS. 


By ABFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich. 
Crown 8vo. Ys: 6d. 


% A TEXT-BOOK of the PRINCIPLES 
e of PHYSICS. By ALFRED J9ANIELL, M.A., Lec- 


turer on Physics in the Sghool of Medicipe, Edinburgh. 
e Second eee Medium 8vo® 215. -' 


‘PHYSICS. ? Advaneed Course. 


' By Geo. - 


SIR ISAACNEWTONS PRINCIPIA. LESSONS in ELEMENTARY PRAC- 


TICAL PHYSICS. By BALFOUR STEWART, 
LL.D., F.R.S., and W. W. HALDANE GEE, Demon- 
monstrator and ' Agsistant Lecturer in Physics, the Owens 


° College. Vol. I. General Physical Processes. Crowh 
8vo. 6s. Vol. II. Electricity and Magnetism. Crown 
8vo. 75. 6d. 


LECTURES. on some: RECENT AD: 


VANCES in PHYSICAL SCIENCE, By P. G. TAIT, 
M.A., Sec. R.S. E$, formerly Fellow of St. Peter’s College, 
Cambridge ; Professor of Najural ee hy in the oo 


versity of Edinburgh. Third Edition, wn 8vo. 
HEAT. By Prof. P. G. Tarr. aie i 
Svo. 6s. ° 


The THEORY of HEAT. By Țuomas 
PRESTON, M.A. (Dub.},Fellow of the Royal University 
of Ireland, and Professor of Natural Philosophy, University 
College, Dublin. Svo, 175. net. 5 


BURNETT LECTURES—OnLIGHT. 
In Three Courses. Delivered at Aberdeen in November 
1883, December 1884, and November 1885. By Gir 
GEORGE GABRIEL STOKES, M.A., F.R.S., Fellov 
of Pembroke College, and Lucasian Professor of Mathe- 
tics in the University of Cambridge. Second Edition. 
Crown 8vo. 7s. 6d. [Nature Sertes. 


ELECTRIC WAVES. Beipg Researches 


on the Propagation of Electric Action with Finite Velocity 
through Space. By HEINRICH HERTZ, late Professor 
of Physics in the University of Bonn. Authorised transla- 
@ion by D. E. Jones, B.Sc. With Preface by Lord 
KELVIN, P.R.S. Illustrated. ' vo. 10s. net. 


PAPERS on ELECTROSTATICS- and 
MAGNETISM. By Lord KELVIN, P.R.S. Second 


MODERN VIEWS of ELECTRI- 


CITY. By OLIVER J. LODGE, D.Sc, LL.D., 
F.R.S., Professor of Experimental Physics in University 
College, Liverpool. With Illustrations. Crown 8vo. 
6s. 6d. [Nature Series. 


The THEORY and "PRACTICE „of 


ABSOLUTE MEASUREMENTS in ELECTRICITY 
and MAGNETISM, By ANDREW GRAY, M.A, 
F.R.S. E., Professor of Physicsin the University College of 
North Wales. In two Vols. . Crown 8vo. Vol. L, 
125, ôd. 5 Vol. II., in 2 parts, 255. 


“ABSOLUTE MEASUREMENTS is 


ELECTRICITY and MAGNETISM. By Prof. AN- 
DREW GRAY. @Second Edition. Fcap 8vo. 55. 6d. 


A TEXT-BOOK on ELECTRO;MAG- 
NETISM and the CONSTRUCTION of DYNAMOS. 


° F. BARKER, Profes#r of Physics in the University of By DUGALD C. JACKSON, B.S., C.E., Professor of 
Perfisyivania. With a iis Map of the United States. Electrical Engineering, Wniversity of Wisconsin. Svo | 
gvb. 215, *° | Qs. net. m 
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MESSRS, MACMILLAN AND CO. S NEW: Koons. i 


POPULAR LECTURES AND ADDRESSES. By Ta KELN, P.R.S. dn 


Three Volumes. With Illustrations. Vol. 10 Geology and General Physics, Crown 8vo.e 7s, 62. each volume, 


° o Nature Shies 
Already Published :— o’ 
£ Vq. L—THE CONSTITUTION GF MATTER. Second Edition, oe 
e Vol. II.—PAPERS ON NAVIGATION, e ' 


THE COLLECTED WORKS OF THOMAS. HENRY HUXLEY, F.R.S. 


In Monthly Volumes. Globe 8vo. 5s. each Volume. (THB EVERSLEY SERIES.) 


7 Vol. I.—METHOD and RESULTS. è Vol. IV.—SCIENCE and HEBREW TRADITION. 
Vol. IL—DARWINIANA, Vol. V.—SCIENCE and CHRISTIAN TRADITION. 
Vol. IIL—SCIENCE and EDUCATION, Vol, VI.—HUME. arith Helps to the Study of Berkeley, 


LECTURES ON MATHEMATICS. Delivered from August 28 to September 9, 


1803, before Members of the Congress of Mathematics held in connection with the World's Fair in Chicago at North- 
western University, Evanston, Til, By FELIX KLEIN. . Reported by ALEXANDER ZIWET. 8vo. 6s. 6d. net. K 


r ` 5 
MODERN PLANE GEOMETRY. Being the Prdofs of the Theorems in the 
Syllabus of Modern Plane Geometry, Issiged by the Associatiog for the Improvement of Geometrical Teaching. With the 
Sanction of the Counci} of the A. I. G. T. By G. RICHARDSON, M.A., Second Master of Winchester College, 
š formerly Fellow of St. John’s College, Cambridge, and A. S. RAMSEY, M.A., Mathematical Maner of Fettes College, 
Ẹdinburgh ; formerly Scholar of Magdalene College, Cambridge. Globe 8vo. 3s. 6d. 9 

SCOTSMAN. —** It is simply and a expounded, and forms a valuable connecting treatise between the ordinary Euclids 

and the text-books of the fligher geometry. . It deserves a hearty welcome, and will no doubt soon be widely in use.” 


ELEMENTARY LESSONS IN STEAM MACHINERY AND * THE 
Be OTEAN ENGINE. With a short description of the Construction of a Battleship. Compiled for the use of 
Junior Students of Marine Engineering. By Staff-Engineer J. LANGMAID, R.N., and Engineer H. GAISFORD, R.N. 
New Edition, Revised and Enlarged. 8vo. 6s. net. 


THE MECHANICS OF HOISTING MACHINERY. Including Aecumulators, 

a Excavators, and Pile Drivers, A Text-B ook for Technical Schools, and a Guide for Practical Engineers. By Dr. JULIUS 
WEISBACH, and Prof. GUSTAV HERMANN, Authorised Translation from the Second German@&dition. By KARL 
P, DAHLSTROM, M. E., Instructor of Mechanical Engineering at the Lehigh University. With 177 een , Medium 
8vo. 125. 6d. net. 


ESSAYS IN HISTORICAL CHEMISTRY. ‘By T. E. Tuarrr, F. RS: Professor 


of Chemistry jn the Royal Collegt of Science, South Kensington, London. Crown 8vo. 8s. 6d. net. 

GLASGOW HERALD,—“ Sure to be accorded a high position as a book of reference, not only with regard to incidents i in 
the lives of, but also with regard to researches conducted. by, those great philosophers whose biographies find a place in this gallery 
of celebrities.” 

LEEDS MERCUR Y.—“ Scarcely any recent work Will help the student of chemistry to a more accurate and clear acquaint- 
ance with the suggestive stages in its development and growth.” 


* A TEXT-BOOK OF .THE PHYSIOLOGICAL CHEMISTRY* OF THE 
ANIMAL BODY, Including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M. D., E.R.S., EmeritusProfessor of Physiology in the Owens College, Victoria University, Manchester, With Two 
Chrome: lithographic Charts by Spillon and ee Vol. IIL., THE PHYSIOLOGICAL CHEMISTRY OFeDIGESTION, 
8vo, 18s 
NATURE,—“ Taken altogether, we have only eee re to offer to Dr. Gamgee on the production of this work.” 
GLASGOW MEDICAL FOURNAL.—“ We commend the book, not only to those who are specially engaged in physio- 
logical research or teaching, but also to the large and increasing body of practitioners who, from {heir education, are able to follow 
the more advanced scientific results. This book has the merit, not merely of stating the known facts, but of describing how these 


results have been obtained.” 
EDINBURGH MERICAL ZO URNAL.—‘ Undoubtedly the best and most exhaustive treatise on the subject.” 


MATERIALS FOR THE STUDY OF VARIATION. Treated with Especiale 
Regard to Discontinuity in the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’s College; 
Cambridge. 8vo. 21s. net. 


THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLODION* 
METHOD. For Advanced and Collegiate Students. By GEORGE F. ATKIN ai Ph.B., Associate Professor 
* of Cuyptogamic Botany in Cornell University. 8vo. 85. Gd. net. 


METHODS OF PATHOLOGICAL HISTOLOGY. « By C. von KARLON 


Assistant Professor in the Universiey of Freiburg, Translated and Edited by H. MORLEY, a ca M.A., M.D. With 
an Introduction by G. Sims WoopHeapn, M.D. 8vo. 6s. 


AEROSTHERAPEUTICS ; OR, THE TREATMENT OP LUNG BISEASES ` 


BY CLIMATE. Being the Lumleian Lesiak for 1893, delivered before the Royal College of Physicians. With an 
Address on the High Altitudes of Colorado. By CHARLES THEODORE WILLIAMS, M.A., M.J9. Oxon., 


z F. R.C. P., Senior Physiciañ to the Hospital for Consumption and Diseases of the Chest, Bromptof, late, President ọf the 
j Royal Meteorological Society. 8vo. 6s. net. . 
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“o ' Of Natureerusts the mind which builds for aye.” —WORDSWORTH. 
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NEWTON & CO. 3 Fleet St., London. 
i Scientific Fustrument Makers. 
(By Special Appointment to the Royal Institution.) 


CROYA’S DISC. 
For: use with the Lantern, 
forillustrating motion ofsound 
and light waves. 
Complete, 27G- 














am m 


NEW CATALOGUE 
of Lanterns, Special Appara- 
tuð for Scientific Demonstra- 
tion with the Lantern. 
Scientific and other Slides. 
Post Free, G Stamps. 





@ 
The most Luwninous Lime Cylinders made. Turned erfectl 
true out of Solid Stone Lime. Packed in half-dozens. $ tin, 2j- 





BECK’S 
_, LATEST 
CONTINENTAL - 
_ + MODEL 
~ MICROSCOPE. 








No. 34, IMPROVED LARGE CONTINENTAL MICROSCOPE. 


ILLOSTRA TED CATALOGUES ON APPLICATION. 


R. & & BECK, 68 Cornhill, London, E.C. 








With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showiffg Saturn’s Ring and 
Jupiter’s Belts. : 


‘ Price £6 10s. Od. 


Catalogue of Astronomical Telescopes sent Feee. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NHGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN'S 
s. 







form. 
Pric§ 
£5 13s. Gd. 
With a supply of Charts. $ 


NEGRETTI 
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SCIENTIFIC 
INSTRUMENT MAKERS 
TO THE QUEER, © 


Branches 4 
122 Regent St., London. 


Illustrated egcription 
Post Frees ó 


London.” 
* ® a 
e 


Telephone No. 6583 


Telegraphic Address: “Negretti, 


ZAMBRA,”. 


3g HOLBORN YiguGT. ° 
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/ ROYAL INSTITUTION OF GREAT 
ax BRITAIN. 5. á 
ALBEMARL® STREET, PICCADILLY, W. 


TURE ARRANGEMENTS AFTER EASTER, 
. ‘1894. e 

: ecrure Hour, 300’Ciock, P.M. 

Paof. J-A. Feming, M.A., D.Sc., ‘FLR.S., M.R.I., Professor of @ilec- 
trical” Engineering in, University College, London. @Four Lectures on 
a eel Illuminatio&f&.” On Tuesdays, gril 3, 10, 17, 24. Half-a- 

uinea, 


e 
Prof. J. W. Jorg@ FSR.S., V.P.G.S. Three Lectu®2%n “Rubies; 
their Nature, Origin, and®Metamorphoses.” On Tuesdays, May 1, 8,ers. 
; Half-a-Guinea. 
o ‘The Rev. W, H..Davuriincer, LL.D., Sc D., F.R.S. Three Lectures 
on **The Modern Microscope; an Instrument for Recreation and Research.” 
On Tuesdays, May 22, 29, June 5. Half-a-Guinea. 


Francis @eymour Haven, Esge, Pr&ident of the 
Paintgr Etchers. Two: Lectures on “‘ The Etching Revi 
days, April 5, 12. Half-a-Guinea. 

ə Prof. J. F. Briar, Mus. Doc., Organist of Westminster Abbey, and 
Gresham Professor of Music. Two Lectures on * Music: (r) Musical 
Pe (2) Mozart ase Teacher.” On Thursdays, April 19, 26. Half-a- 

uifiea, 


ar 

> 
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ee 
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al” On Thurs- 


Prof. Dewar, M.A., LLD., F.R.S., M.R.I. Fullerian Professor of 


Chemistry, R.I. Three Lectures on ‘‘ The Solid and Liquid States of 
Matter.” On Thursdays, May 3, 10, 17. Half-a-Guinea, 

W. M. Frinpers:-Perris, Esq, D.C.L., Professor of Egyptology tn 
University College, Lonfon. Three®Lectures on “ Egyptian Decorative 
Art.” On Thursdays, May 24, 31, June 7. Half-a-Guinea. 


Joun Atrrep Gray, Esq, M.R.C.S. Two Lectures on ‘* Life Among 
the Afghans.” On Saturdays, April 7, r4. Half-a-Guinea. 

H. D. rarr, Esq, D.C.L. Two Lectures on ‘ Literature and 
Journalism.” On Saturdays, April 2r, 28. Halfa-Guinea. 

Captain ABNEY, C.B., D.C.L., F.R.S.. M.R.I. Three Lectures on 
s‘ Colour Vision,’ (Tse Tyndall Lectures,) On Saturdays, May 5, 12, 19 
Half-a-Guinea, 

Ronesr W. Lowg, Esq., Author of ‘ Bibliographical Account of English 
Theatrical Lit rature,” ‘‘ Thomas Betterton,”” &c. Three Lectures on 
“The Stage and Society.” On Saturdays, May 26, June 2, 9. Halfa- 
Guinea. : ' 

Subscription (to Non-Members) to all the Courses during the Season, Two 
Guineas. Tickets issued daily. 

e Members may purchas@ not less than Three Single Lecture Tickets, avail- 
able for any Lectwre, for Half-a-Guinea. 


The Friday Evening Meetings will*be resumed on April 6, when Prof. 
Victor HoMsiey, F.R.C.S., F.R.S., will give a Discourse on “ De-, 
structive Effects of Projectiles,é at 9 p.m. Succeeding Discourses will 
probably be given by J. J. THomson, Dr. J. G. Garson, Profi H 
Maragga,L WARD, Dr. G. Sims Woopxean, Rev: S. BARING-GOULD, 
Prof. A. M. WORTHINGTON, Sir HOWARD Grusp,, Prof. OLIVER LOOGE, 
Prof. C. V. Boys, and other gentlemen. To these Meetings Members and 
their Friends only are admitted, 


Persons desirous of becoming Members are requested to apply to the 
SECRETARY. “When @roposed they are immediately admitted to all the 
T.ectures, to the Friday Evening Meetings, and to the Library and Reading 
Rooms; and their Families are admitted to the Lectures at a reduced charge.. 
Payment First Year. Ten Guineas; afterwards, Five Guintas a Year, or a 
‘composition of Sixty Guineas. ' 


p LONDON B.So. 


Science Courses for London B.Se. Intermediate Science and Pre- 
_ iMminary Scientific Examinations? 1894 and 1895 may now be 
© commenced at i l " 


University Correspondence Colleg e, 





j CENTRAL LONDON LABORATORIES, 
K . ®35 RED LION SQUARE, HOLBORN, W.C. 


è Practical Classes in Biology, Chemistry, and Physics in the Afternoons 
and Evenings. Complete Inter. Science and B.Sc. Coursesin the Vacation 
hd for those who cannot attend during Term. 


a During 1893, 207 U.C.C. Students were successful at London 


> efcience Examinations. 
e Prospectus and full particulars of Classes, Bost free on application to 


Eue Secretary (Univ. Cor. Collg London Office 32 Red Lion | 
i Squarep Landon, W.C. 


. BEDFORD COLLEGE, LONDON 
. ü (F@R WOMEN), 
© 3 ando YORK PISACE, BAKER STREET, W. 

à Prtxqat: Migs EMILY PENROSE. 

The College opens for the Easter Term on THURSDAY, APRIL r2. 
a e e UGY J. RUSSELL, Honorary Secretary. 
` 6 
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Royal Society of 


; e 
ST. THOMAS’S HOSPITAL MEDICA 
? ¢ SCHOOL, 
ALBERT EMBANKMENT, LONDON? S.E. 


_, The SUMMER SESSION will commence on TUESDAY, MAY r. 
Students eting in the Summer are eligible to compete for the Science 
Scholarships of £rs0 and 460 awarded in October. A 

There are Prizes ang Scholarships of the value of £500. All Appoint. 
ments are open to Students, without extra charge. 

Special Clasges for the Examinations of the University of London are 
held throughout the year, and Tutagial Classes in Medicine, Surgery, and 
Hoa for the January, April, and Juy Examinations of the `‘ Conjoint 

oard,” , 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the. Secretary's Office. , 
Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE, 
e s G. H. MAKINS, Dean., 


GUY’S HOSPITAL MEDICAL SCHOOL. 


The SUMMER SESSION commences MAY 1, and Students then 
entering are eligible for the Open Scholarships offered for Competition on 
September 25 und the two following days. 

The Hospital contains 695 Beds, of which so0 are in constant occupation, 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 
Appointments, are givena@ording to the merits of the Candidates, and with. 
out extra payment. ' ` 

Scholarships and Prizes amounting indhe aggregate tg £4550 are open for 
competition toall students. Special Classes are held for the Examinations 
of the University of London. ý 

Four Entrance Scholarships, Two O®en Scholarships in Classics, Mathe» 
matics, and Modern Languuges; one of the value of £100, open to Candi- 
dates under twenty years of age; and one of the value of £50, open to Candi- ® 
dates under 28 years-of age. ‘I'wo open Scholarships in Chemistry® Physics, 
and Biology: one of the value of £150, and g@uother of £60, open to candi- 
dates under 25 years of age. 

For Prospectus and further information apply tó the Deaf Dr. L. E. 
Suaw, Guy’s Hospital, London, S.Ee ° 


LONDON HOSPITAL MEDICAL 


COLLEGE. 


The SUMMER SESSION COMMENCES on MAY r., oh 
Students entering then are eligible to compete for the Entrance Scholar. 
ships in September and October. Twenty-Five Scholarships and Prizes are 


offered annually. : _ oe 
Special arrangements are made to meet the requirements of Studeggs 


entering in the dummer Session. 
A reduction of 15 guineas is allowed to the sons of members of the pro- 


fession; 
For prospectus and full particulars apply to P. 
MUNRO SCOTT, Warden. 
Mile End, E. 


BACTERIOLOGICAL DEPAR@MENT. 
KING’S COLLEGE, LONDON. 


Director of the Laboratory: Prof. CROOKSHANK, M.B. s 
e Demonstrator: Dr. HEWLETT. 
The Laboratory is open daily from roa.m. to 5 p.m. for INSTRUCTION 
and ORIGINAL RESEARCH. 
Fee for one month, 45 5s. © 
Evening Class, Monday, 7 $.m. to 9 p.m., 42 2s. 
Evening Class on Fermentation, Wednesdays, 7 p.m. to 9 p.m., £2 25. 
For Syllabus apply to the SECRETARY. 


THE DURHAM COLLEGE of S@€IENCE, 


NEWcCASTLE-UPON-TYNE. 
: - AGRICULTURAL DEPARTMENT. 

The Council invite Applications for an ASSISTANT LECTURESHIP 
in AGRICULTURE. Candidates must havea practical arquaintance with 
Agriculture, and a special knowledge of Animal Anatomy and Physiology 
is also desirable. The Stipend attached to the post is 4150 per annum, and 


a share of certain fees, , ‘ 
Applications and Testimonials must be segt on or before APRIL 6 to the 


undersigned, from whom further particulars may be obtained. 
Md H. F. STOCK DALEKS, Secretapy. 


UNIVERSITY OF GLASGOW. 


PROFESSORSHIP OF HISTORY. 

The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE r4 next, or some subsequent daie, proceed to the Appoint- 
ment of a PR JFESSOR to occupy the newly-instituted CHAIR of 
HISTORY in this University. The duties will begin from Ogtober-rmext. 
Candidates are requested to lodge 20 Printed Copies of their Applicatign 
(and Lestimoniags, if any) in the hands of the undersigned, on or before 
MAY r2. : 

ALAN E. CLAPPERTON, 
Secretary to the Glasgow University Court, 


gt, West Refent Bea 
Glasgow. 
MASON COLLEGE, BIRMINGHAM. 


LECLURESHIP IN METALLURGY. 
The Council invite applications or before the 28th inst. for the above 
appointment, the duties of which will commence on APRIL 24, 1894. e 
Particulars of the stipend, coriditions, and duties, willbe sentgon applica- © 


tion.to the undersigned. ‘ 
GEO. H, MORLEY, Secretary. 
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THE ELECTRICAL ©, SAMUEL ‘HENSON, ` 

GENERAŁ ENGINSERING COLLEGE,| LAPIDARY, MINERALOGIST, &. 
AND ESTABLISHED 18a. s 


SCHOOL OF SCIENCE..e 


PENYWERN HOUSE, 2 and 4, PENKWERN ROAD, 
i EARL’S COURT, S.W. i 
PrincipaL—G. W. pe TUNZBLMANN, B.Sc., M.1.E.E. 

Senior-Instrucror—CgCAPITO, M.LE.E., M.I.M.E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in a atta Physics, Che- 
mistry, Biology, Geology, and Mineralogy, and Preliminary Training tow 
Students entering Cooper’s Hill and the Central Institution. 


WANTED.—Hegelmaier’s “Die Lemna- 


ceen”’ (Leipzig, 1868) in exchange for Castracane’s Report on the 
Diatomacez: of the Challenger Expedition,—H. Guppy, 6 Fairfield 
West, Kingston, Surrey. 


SKELETONS FOR BIOLDGICAL STU- 


DENTS. Frog, 4s.; Rabbits 8s.; Pigeon. 8s,; Fowl, ros. 6d. ; Skull 
of Dog, 8s. As recommended and used by Profs. Marshall, Carpenter, 
and Nicholson.—J. Wiron, Healey, Batley. e 


P THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
ý Geol8gy. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and®R. LLOYD 
PRAEGER, B.A. 


Vol. x (1892), Priee 35. Ga. Vol. 2(1893), Price ss. 
sent in Monthly Parts to any Address for 5s, 


Dublin: EASON & SON, LTD., 40 Lower Sackville Street 
{to which Address Subscriptions should be sent). 


London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO. 
cee me a se rth ee 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Micrasterias and other Destnids, Stentor polymorphus, 
Ophrydium longipes, F®scularia ornata, Stephanoceros Eichornii and other 
Pond Life; Trout ova and Alevins to show Circulation of Blood. Specimen 
Tube, with Drawing, 1s., Post Free. Anodonta, Astacus nobilis and other 
Living Specimens for Dissection. 


Address— $ 
THOMAS BOLTON, K 
© 25 BALSALL HEATH ROAD, BIRMINGHAM. 


Sere pS NC SND a Eg 
MARINE BIOLOGICAL ASSOCIATION 
OF JHE UNITED KINGDOM, 


THE LABORATORY, PLYMOSTH. 


* 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium: Hormiphora (preserved); Leptoplana : Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus. 
Ligia, Mysis, Nebalia, Carcigus; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Bechinus ; Ascidia, Salpa 
(prÆæerved), Scyllium, Rata, &e., &c. s 

For prices and more detailedelists apply to 


EDWARD J. BLES, Director. 





Vol. 3 (1894) will be 


The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
.° ROCKS, OR FOSSILS, ° 


For the Use of Students, Science Teachers, Prospecto, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 
50 Specimens, 10s. Gd.; 100 do.;*21s.; 290 do., 42s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 


of Fossils Post F. 


ree. 
ROCK. SE€TIONS for the MICROSCOPE from zs. 6d. each, Post Free. 


CaTALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always ig Stock. 


“THOMAS D. RUSSELL, 


78 NEWGATE, STREET, LONDON, E.C. ` 


Precious Stones Cue and Mounted to any Design. Always on hand, 
Good Examples of the various Gems,g{"ancy Stones, and Semi-precious- 
Stones, Cut and in the Rough. . 00 


Beautiful Carved Queensland Opals, Labradoryte, Rock Cr@stal, 
Agate, &c., &e. ° e 


Cimice Specimens of New Minerals suitable for Collectors and Mluseg ms. 
The Finest Collecyon of Mocha Stones ever made now on View. œ 
Diatomaceous Barth, Hakodadi, Japan. Collectifhs and Apparatus for 


Student or Prospector. 
badk LESSONS GIVEN. « e, a 


“SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. S 


f° 


F. H. BUTLER, ™.a. Oxon., Assoc. RS. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. ° 


Dealer in Rocks, Minerals, Fossils; and other Objects : 
of Scientific Interest. 


J 

Recent additions to stock include numerous richly coloured and interesting. 
polished Scotch Agates, and a large series of Ornamental Shells. Specimen e 
Tubes, Glass-topped Boxes, Card ` grays, Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, insects, and’ Birds’ Eggs, and Ento-- 
mologists’ requisites always on hand. Uapidary’s work executed. 

Now Ready, THE GLACIALISTS’ MAGAZINE, Nos. 5 and 6, Price 
6d. each. Also RESEARCHES ON THE UPPER CRETACEOUS. 
ZONES, by W. F. Hume, D.Sc., price as. 64. 

o 


COLLECTIONS oF MINERALS, ROCKS, 0 FOSSILS 


Specially prepared to meet Requirements of Students, Lectwrers, &e.. 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price ros. 6d. to 42s. and upwards. Special Instruction and 





: Collections for Travellers, Prospectors, &c. Terms gn application. 


MIGROSCOPIG SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interestirf; varieties from hundreds. . 
oflocalities. All one price, rs. 6d. each, post free. List fœe on application. 


Apparatus, Cabinets, and Appliances for Museums. 
and for Field Work of svery description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGORY: 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W 

BEST DRAPERS INK (RICHROIC) 
BLACK — WhnthisInkis used writing 
‘ becomes a pleasure, P 
INK May be had from all Statiqners® e 
KNOWN 


Can beobtainedin London, through Messrs. BARCLAY & Sons, Farringdon 
Street; W. Epwaros, Old Change; F. Newpery & Sons Newgate 
Street; and to be had ofall Stationers. ® 


In Jars, 6d., is., & 2s. each. 


BEWLEY & DRAPER (Limited), Dublin, e 
HOLLOWAY’S OINTMENT - 
CURES | ° 


Gout, Rheumatism, Ihumbago, Sciatic4,, 
Cuts, Bruises, Sprain’, &e. I 
INVALUABLE FOR ALL,°SKIN DISEASES. ° 
Holloway’s "Ointment and Pills may „be obtained of © 
all Medicine oy endors, ° 


3 
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D AY BNP ORT s 


* NEW SMALL ELECTRIC ° 


ARC > LAM P. 


**ocUS 
KEEPING. 
COOL. 


P 
e 













SIMPLE 
AND 
o GERTAIN. 


| WILL FIT ® 
, ORDINARY 
i í i p n: LANTERNS. 
Ka i Í 

i J 








PRICE £4 4s. 
DESCRIPTIVE LIST POST FREE. 


PATENT. 


° J: H. STEWARD, 
406 STRAND, W.C., 457 WEST STRAND, W.C., 
T GRACECHURCH STREET, E.C, LONDON. 


The Cambridge Stientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S. PATENT ELECTRICAL PYROMETER 


Bae Nae è : o 
for Scientific and Commercial purposes. Descriptive 
PampRilet of the above will be sent Post Free on Appli- 
cation. 

Descriptive List of Physiological and Physical Instru- 
ments, &c., withes Illustrations, Post Free, rs. 6d. 
Address all communications: 


‘Instrumemt Company, Cambridge.” 





Mathdnafical Instrument Manufacturer to H.M. a al i Council of 
India, Science arf Art Department, Admiralty, 


Mathematical, Drawing, and Surveying fasteuciente 
of every description. 
Of the Highest Q@ality and Finish, at the most Moderate Prices, 
tllustrated Price List Past Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gop MEDAL €n the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886, 


Address:~GREAT TURNSTILE, HOLBORN, LONDON, W.C 


A MAGNIFICENT ROSS 





e BINOCULAR MICROSCOPE 


For Sale—A Bargain. 


*Consisting of Largest Stand, Graduated Substage, Achromatic Condensers ; 
Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 
Apparatus, Highest Class Objectives from 3 inches to jx, all by Ross; 

eApparatus Fiddians Lamp, &c., large quantity of Objects, &c., equal to 
new. Cost nearly £200; will be sold a bargain. Particulars of W. C. 
HucGues, Brewster House, Mortimer Road, Kingsland, London, N. 


- TO SCIENCE LKRCTURERS. 

* See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 
TERN, used by late W. Lant Carriage, Esq., Prof. Worses, &. Minia- 
fire Triple Lantern constructed fos B. T MALDEN, Esq., thisseason. New 

®@ Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 
nificent Pfsuis. Dora Triple, Prize Medal, Highest Award. Supplied to 
the Royat Polytechnic Institutiorg Dr. H. GRATTAN Guinness, Madame 
ADELINA PATTI, &c. Patent. Pgmphengos Science Lanterns. Science Lecture 
Sets. Nov@ries. Cheapest Lagern Outfits in the World. Grandly Illus- 
trated logue, over r80®@choice Engravings, 6¢.; Postage, gd. List of 
30@Letture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- 
lets Free.—-W. C. HUGHES, Sr&€crauist, Brewster House, 82 Mortimer 
Road, Kiggsland, N. 


te e 


BOOKS ON SALE, 


LAPLACkE.—h@vres. E7 Vgls. bound ` mo 4. 4to, Half- 
morocco, Paris, 1843-47. £6 6s: 
CAUCHY,—Exercices de Mathématiques. 


” The five parts 
complete in 2 Vols. Half-morocco. 1826-30. 45. 
¢ HENRY» BRIGGS,—Arithmetica Logarithmica. Folio, 
Calf. Lond. 1624, 45s. 
EUCLID,-—~Elenfents of Geometry, faithfully {zow first) trans- 
lated into the English tongue, by H. Billingsley. With Preface ey John 
Dee. Folfo, Half-calf. Londgg. John Daye, 1570. £3 35 
VEGA.—Thesaurus Logarithmorgym completus. F clio, Cloth. 
A very fine copy, with edges in the rough slate as originally issued, 
1794- £3 15S. 


MACMILLAN & BOWES, Cambridge. 


Just Published. Crown 8vo. Price Ios. 


THE QUTLINES 0r QUATERNIONS 


Lieut.-Colonel ‘YL. H. L. HIME, 
Bate Royal Artillery. 


London: LONGMANS, GREEN, & CO. 


$ 
Just Published, Pricegs.; per Post, 18. 43d. 


THE VICTORIA UNIVERSIT Ye 


CALENDAR for the Year 1894. 
London: MACMILLAN & CO. Manchester: J. E. CQRNISH. 


To SCIENTISTS anti LANTERNISTS, &c. 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert, Over roo fine IHus- 
trations, with Priceless wrinkles in ’all Branches of Optical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Enlarging, Regis@r- 
ing, &c., &e Prof. MALDEN says:--‘'A thoroughly practical Wow., 
and should be studied by the experienced operator and amateur alike. 
A complete væde mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s.. 6d.; Postage, sd. Worth its weight in gold. 
Send for Opinions of the "Scientific Press to Mr. HUGHES, Brewster 
House, Mortimer Road, Kingsland, North London. 


PHŒNIX FIRE OFFICE, 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SECRETARIES —W. C. MACDONALD and F. B. MACDONALD. 

___ DOSSES PAID OVER £19,000, 990. O 


- THROAT ~» COUGH 


Soreness and Dryness, Tickling and Irritation, inducing Cough, and affect- 
ing the Voice. For these symptoms use 


EPPS’S GLYCGERINE JUJUBES. 


In contact with the glands at the Hona: they are excited -by the 
sucking, the Glycerine in these agreeable Confections becomes ac 


healing. 
Sold only in Boxes, 74d., and Tins, IS. rid., Labelled, 
JAMES EPPS & Co., Ltd., Homceopathic Chemists, LONDON. 


ALBERT EDWARD JAMRAGH 


(Late CHARLES JAMRACH), 
i NATURALIST, 
180eST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery ` 
Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


Ld 
W. WILSON, formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni ’ Benches, oniometers, Spectrometers, Spectro- e 
scopes, Cathetometers, Micrometer es Micromeger Measur- 
ing Instruments of every description, &c.. Experimental Work. carried 
out for Professors.—56 Crogsland Road, ‘Chalk 4 arm, London, N.W. 
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HURSDAY, Marcu 29. 


CAMERA CLUB, at 8.—Suggestions for the Improvement of Lantern Slides: 
C. Hussey. ad 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Qn Parallel Working 

oan Long Lines: W. M. Mordey. (Continuaffon of Discussion.)— 

(x) niversal Shunt Box for Galvanometers. (2) Transparent Conduct- 

@ ing Screens for Electric and other Apparatus. (3) An static Station 
Voltmeter: Prof. W. E. Ayrton, F.R.S., and T. Mather.—-(4) The Best 
Resistance for the Receiving Ing@rument with a Leaky Telegraph Line: 
Prof. W. E. Ayrton, F.R.S., and C. §, Whitehead. 


FRIDAY, Marcu 30. 
SANITARY Insriruts, at8.—Sanitary Law: Prof. A. Wynter Blyth. 


AMATEUR Scientiric Society (Memorial Hall, Farringdon Street), at 8.@ 


` The Ascent of Water in Trees: L. A, Boodle.—Note on the Occurrence 
of Gold in Eruptive Rocks from South Africa: G. Holbrook,— Some 
Facts about Parasitism and Kindred Phenomena in Plants: J. Reeves. 


' SATURDAY, Marcu 31. 
Roya. BOTANIC Socrgry, at 3.45. 


MONDAY, APRIL 2.® 
ara OF ARTS, Jat 8.-~Photometry : Captain W. De W. Abney, C.B., 


Society OF CHEMICAL INDUSTRY, at 8.—Colour as a @ieans of Quanti- 
tative Estimation: J. W. Lovibogd.—The Natural Diminution of the 
Dissolved Organic Matter in the Water of Rivers: W, C, Young.—Note 

@ onan Improved Specific Gravity Bottle: H. Louis. 

Sanrrar? Instirure, at 8.—Sanitary Laws and Regulations governing 
the Metropolis: Dr. L. Parkes. 

VICTORIA INSTITUTE (8 Adelphi Terrace), at 4.30.-~Babylonian Explora- 
tion. 

® 


TUESDAFP, APRIL 3. 
Rovan Tes en rOy at 3.—Electric [Mumination : Prof. J. A. Fleming, 


INSTITUTION oF CIVIL ENGINEERS, at 8,~~The Construction of Gas-Works : 
rles Hunt. 


ZOOLOGICAL Socigry, at 8.30.—Further Field-notes on the Game Animals, 


@f Somali-land: Captain H. G. C. Swayne.—On the Dwarf Antelopes of 
he Genus Madoqua: O. Thomas.--Qn the Occurrence of the White 
Ék hinocaros in Mashonaland: R. T, Coryndon. 
GRESHAM CoLLEGE (Basinghall Street, E.C.}, at 6.—Nerve Disorders: Dr. 
E. Symes Thompson. 


WEDNESDAY, APRIL 4. 


Rovar Microscorrcan Society (St. Martin’s (own Hall, Charing Cross, 
W.C.), at 8.—Conwer sgzione. 

GRESHAM CoLLEGE (Basinghall Street, E.C.), at 6.—Nerve Disorders: Dr. 
E. Symes Thompson. 

THURSDAY, APRIL 5. 

LINNEAN Society, at 8.—On the Aortic-Arch System of Saccobrandhus : 
R, H. Burne. - On the. Orchideæ and Apostasiaceæ of the Malay Penin- 
sula: H. N. Ridley. 

GresHam CoLLEGE (Basinghall Street, E.C.), gt 6.—Nerve Disorders: Dr. 
E. Symes Thompson. 

CAMERA CLuB, at 8.—Some Researches into the Early History of Photo- 
graphy: W. H. Harrison. 

FRIDAY, APRIL 6. i 

Rovat INSTITUTION, at 9.—Destructive Effects of Projects : Prof. 
Victor Horsley, F.R.S. a 

INSTITUTION oF Civi. ENGINEERS (Students? Meeting), at 8.—The River 
Humber: W. H. Hamer. 

GresHam CoLLEGE (Basinghall Street, E.C.), at 6.—Nerve Disorders : Dr. 
E. Symes ‘thompson. 

GEOLOGISTS? Assocration (University, College), at 8. 

Quererr Microscoricat CLu@(zo Hanover Square, W.}, at 8.. 


e. 9 SATURDAY, APRIL 7. ° 
Rova. INSTITUTION, at 3—Li® among the Afghans; J. A. Gray. 
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. WORTHIES, : 


The following is a dist of the Steel Postraits 
that have appeared in the aboye Seriés:<* 


® 
MAC AEL FARADAY. © o © 
° THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 
SIR GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. ° 
SIR CHARLES WHEATSTONE. . 
SIR WYVILLE THOMSON, 
ROBERT WILHELM BUNGEN. 
BARON ADOLF ERIK NORDENSKJÖLD? 
° LORD KELVIN. 
HERMANN L, F. HELMHOLTZ. 
SIR JOSEPH DAIBSTON HQOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 
J. LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. ® 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL.® 
JAMES PRESCOTT JOULE. r 
WILLIAM SPOTTISWOODE, * 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. ° ° 
JAMES JOSEPH SYLVESTER. 
DMITRI IVANOWATSH MENDELEEFF. 
LOUIS PASTEUR. ° 
SIR ARCHIBALD GEIKIE. 


e @ 
N.B.—The Portrait of Sirt A. Geikie is the 
First of a New Series. 


Proof impressions of these, printed on*India paper, may 
be had frog the Publishers, price s. each; or the Set 
of 28 Portraits in a Handsome Portfolio for £7 §s., carriage 
paid. The Portfolio may be had separately, price 6s. 





Cheques and M oney Orders payable to , 
MACMILLAN & CO., - 


OFFICE OF “NATURE,” 29 BEDFORD STREET 
STRAND. 





LANTERN STEREOSCOPE. 


CAN RE ADAPTED TO ANY LANTERN, 


TESLA’S APPARATUS. “ft 


WIMSHURST 





AMMETER and VOLTMETER COMBINED, |/ 


Suitable for Schools, £2 10 O. E ~ 


HARVEY AND PEAK 


(By Special Appointment to the Royal Institution of Great Britain), e 


56 CHARING ROSS ROAD, LONDON, W.C, C 


(ANDERTON’S PATENT.) 


MLO 


MACHINES from £1 15 to £50. INU 
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CHEMICAL 


* è + 
) ESSAYS. Jin. HISTORICAL e CHE- 
MISTRY. ° By eT. E. THORPE, F.R.S., Professor 
of Chemistry in the Royal College of Science, South 

® Kensington, London. Crown 8vo, 8s. 6d. net. 


o 
HISTORY of CHEMISTRY from the 
EARLIEST TIMES to the PRESENT DAY. By 
e — ERNST VON MEYER, Ph.D. Translated by GEORGE 
A McGowan, Ph.D. 8vo, 145. net. 


EXPERIMENTAL PROOFS of CHE- 
° MICAL THEORY for BEGINNERS. By WILLIAM 
RAMSAY, Ph.B®., F.R.S, Professor of Chemistry in 
University College, London. Second Edition. Pott 8vo, 

2s. 6a. 


o. 
CHEMICAL THEORY for BE- 


GINNERS. e By LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph.D., D.Sc., Assistants in the 
Chemistry Department, University of Edinburgh. Pott 
Svo, 25. 6d, 


o 
OUTLINES of GENERAL CHE- 
MISTRY. By*Prof. WILHELM OSTWALD. Trans- 
lated by J? WALKER, D.§c., Ph.D. 8vo, ros. net. 


+ 
INORGANIC afd ORGANIC CHE- 
MISTRY. A Complete Treatise on Inorganic and 
Organic Chemistry® By Sir H. E. ROSCOE, F.R.S., 
i and Prof. C. SCHORLEMMER, F.R S. Illustrated, 


8vo. Vols. I. and II Inorganic Chemistry. Vol. I. 
The Non-M@allic Elements, 21s. Vol II. Part I. 
Metals, 18s. Vol. II. Part II. Metals, 18s. Vol, III. 


Organic Chemistry. Parts I., IL, IV., awd VL, 21s. 
each. Parts IIE. and V., 18s. each. 


- INORGANIC CHEMISTRY for BE- 
» GINNERS. By Sir HENRY E. .ROSCOE, F.R.S. 
° e Assisted by JoserH Lunv, B.Sc. Globe 8vo, 25. 6a. 
+ 


LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
"H.°R ROSCOE, F.R.S. Sixth Edition; thoroughly 
Revised. Fcap. 8vo, 4s. 6d. 


fy x 


. A TEXT-BOOK of INORGANIC 
e ee CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 

INORGANIC CHEMISTRY. By the 

s ao Crows 8vo, 6s. 6d. 


$ 


° , bad ` 
GRAPHY. By RAPHAEL MELDOLA, F.R. Seg 
ORGAN IC 3 a EMI STRY. ° By the Professor of Chomisiny? Technical College, Finsbury’ 
A me. Crown,8vo, 6s. 6d. Crown 8vo, 6s. [NatuPe Series. 
N e £ e 
: ao w MACMILLAN AND CO., LONDON, eo 
\ e`. _ Ps ° s ü | 


* FOR 
e 


“PRACTICAL 


’ MESSRS. MACMILLAN’& CO’S BOOKS 


STUDENTS. 


The ELEMENTS of CHEMISTRY 


By thegsame. New Edition, Fcap. 8vo, 2s. 6d. 


INORGANIC CHE- 


MISTRY. By FRANCIS JONES, F.R.S.E. Fcap. 8vo, 
2s. 6d. 


PRACTICAL ORGANIC CHEMIS- 
TRY. By J..B.COHEN, Ph.D. Fcap. 8vo, 2s. 6d. 


A SERIES of CHEMICAL PROB- 


LEMS, WITH KEY. By T. E. THORPE, F.R.S. ' 
New Edition. Revised by W. TATE, Fcap. Svo, 25. (2 


CHEMICAL ARITHMETIC.» With 


1200 Préblems. By S. UPTON, M.A. and Edition, 
revised. Fcap, 8vo, 4s. 6d. 


The ELEMENTS of THERMAL 


CHEMISTRY. By M. M. PATTISON MUIR, M.A. 
F.R.S.E., assisted by D. M. WiıLson. With a Plate. 8Ħẹo, 
125, 6d. o 


A TEXT-BOOK of the PHYSIOLOGI- 


CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the,Chemica]l Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., FeR.S. Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
ols (Vol. I. 8vo, 18s.) 


The CHEMICAL BASIS of the ANI- 


MAL BODY. Añ Appendix to Foster’s ** Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc., F.R.S., University Lecturer in Physiology 
in the University of Cambridge; Fellow of Gaius College. 
8vos*Cloth, 7s. 6a. 


The FOOD of PLANTS. An Introduc- . 


tion to Agricultural Chemistry. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge, adviser in 
Technical Education to fhe Bedfordshire County Council. 
Pott 8yo, Is, P 
9 


BLOWPIPE ANALYSIS. By J. Lan- 


DAUER. Authorised Translation by J. TAYLOR, of 
Owens College, Manchester. New and thoroughly Re- 
vised Edition. Globe 8vo, 4s. 6dď. 


METHODS of GAS ANALYSIS. By 


Dr. WALTHER®HEMPEL. Translated by Dr. L. M. 
DENNIS. Crown vo, 7s, 6a. 


THE CHEMISTRY 


of 


PHOTO- 
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SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 
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MESSRS. MACMILLAN AND c0.'S NEW BOOKS; , 


POPULAR LECTURES AND ADDRESSES. By Lorp KELVIN, P.R.S. .In ° 


Three Volumes. With Illustrations. Vg. IL, Geology and General Physics. Crown 8vo. 7s. 6d. sach volume, 
í [Nature Series. 


Previously Published :— 


° Vol.. L—THE CONSTITUTION OF MATTER. Second Edition. o 
Vol, II.-PAPERS ON NAVIGATION. 


THE ‘COLLECTED WORKS OF THOMAS HENRY HUXLEY, URS. 


In Monthly Volumes. Globe 8vo, 5s. each Volume. (THE EVERSLEY SERIES.) 


Vol. I.°METHOD and RESULTS. Vol. 1V.—SCIENCE and HEBREW TRADITION. 

Vol. IL—DARWINIANA. ‘ Vol. V.—SCIENCE and CHRISTIAN TRADITION. 

Vol. IIL.—SCLENCE and EDUCATION. Vol. VI.—HUME. With Helps to the Study of Berkeley. 
eae 


LECTURES ON MATHEMATICS. Delivered from August 28 to September 9, 


1803, before Members of the Congress of Mathematics held in connection with the World's Fair in®Chicago at North- 
western University, Evanston, Il. By FELIX KLEIN. Reported by ALEXANDER ZIWET. 8vo. 65. 6d. net, 


MODERN PLANE GEOMETRY. ~~ Being the Proofs of the Theoreims in the 
Syllabus of bh ae Plane Geomely, issued by the Ass ociation for the Improvement of Geometrical Teaching.e With the 
Sanction of the Council of the A. I. G. T. By G. RICHARDSON, M.A., Second Master of Winchester College, 
formerly Fellow of St. John’s College, Cambridge, and A. S. RAMSEY, M.A., " Mathematical Master of Fettes i College 
Edinburgh ; formerly Scholar of Magdalene College, Cambridge. Globe 8vo. 3s. 6d. 


SCOTSMAN. —** It is simply and gas expounded,“ind forms a valuable connecting treatise between the ordinary Euclids o 


-and the text-books of the higher geometry. . . . It deserves a hearty welcome, and will no doubt soon be widely in use.” 


” THE THEORY OF HEAT. By Tuomas Preston, M.A. (Dub.), Fellow of the 


Royal University of Ireland, and Professor of Natural Philosophy, University College, Dublin. $vo. 17s. net. 


A TREATISE ON HYDROSTATICS. By ALFRED GEORGE GREENHILY, F. RS, + 


Professor of Mathematics in the Artillery College, Weolwich. Crown 8vo. 7s. 6d. 


MATERIALS FOR THE STUDY OF VARIATION. Treated with Especial ` 


Regard to Discontinuity in the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’s College, ° 
Cambridge. 8vo. 21s. net. e 


SCIENCE GOSSTPe—** The fine work by Mr. Bateson, just issued by Messrs. Macmillan and Co., is a first anstatment, and 
will gundoubtedly stand as a way-mark on the path go investigation Of the origin of species.” 


THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLQBION 


METHOD. For Advanced and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Associate Professor | 
of Cryptogamic Botany in Cornell University. 8vo, 8s. 6d. net. ° 


METHODS OF PATHOLOGICAL eHISTOLOGY. By C. von KAHLDEN, 


® Assistant Professor in the University of Freiburg. Translated and Edited by H. MORLEY FLETCHER, M.A., M.D. Wit» ¢ 
an Introduction by G. Situs Woopueap, M.D. 8vo. 6s. 


AERO-THERAPEUTICS ; OR, THE TREATMENT OR LUNG DISEASES | 


‘ BY CLIMATE. Being the bamlean Lectures for 1893, delivered before the Royal College of Phgsicians. i an ° 
Agi@ress on the High Altitudes of Colorado, By CHARLES THEODORE WILLIAMS, M.A., M.D Oxon., 
F. R.C. P., Senior Physician to the Hospital for Consumption and Diseases of the Chest, Bromgton, late President of the 5 
Royal Meteorological Society. Svo. 65, net, e 
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MICROSCOPIC. OBJECTS 


NEW AND INTERESTING. eset 
Gs. 
ke) 


oO 
9 





an? 


Hydrozoa—Pannaria canolina * + ig met 
Fertile Spike of Selaginella ... a nee ane 
Slides ef Marchantia polymorpha -Blaters an 
Spores, Gemmæ, Antheridia, Archegonia, 
Stomatain Thallus, Section of Thallus. Each o 
Fertile Branch of Chara see ave see =. 0 
Licm .phora ons ee ee o 
Parasite of Flying Fox (Nycteribia) she æ. © 
Saw Fly, Female, with Saws... aes on ae O 
Scorpion Fly (Panorpa con@nunis) ... sap ie 
Genus Diatomacez Slides, consisting of many 
S®ecies of one Genus:—Coscinodiscus, 100 
Species, 75. 6@.; Aulacodiscus, ṣo Species, 
32s. 6d. ; Surirella, 50 Species, 7s. 6¢.; Navi- 
c&la, roo Species, 7s. 6d. i 
Type Slide of 230 Diatoms from Oamaru, with list 
of names se iii i T eee = 3 30 
Setapf 24` Slides choice selected Diatomaceæ, in 
s SE eee yi sas eee tea jer ves I I5 a 
Hair of Pencil-tail Polyxenuslagurus(Test Object} .o x 6 
Type Slide of 24 Eggsof Butterflies, &c., with list 
of Tames ane 1 eee aes yaa eae O 18 6 
Gr@up of abgut roo Songe Spicules, from St. 
i @Peter, H ngary ane ase ase ae se 0.2 6 
ly@e Slide of 50 Foraminifera, with name photo- 
< “graphed under each Specie abe sie er 26 
Any of theabove Objects sent by return on receipt of 
Í remittancefor price. 
CLASSIFIED List, representing a Stoge of 40,000 First- 
class. Olgects, sent-post free on application. 


MIGROSGOPES AND, APPARATUS. . 


WATSON & SONS’S&RIPOD EDINBURGH STU- 
DENT’S MICROSCOPE issuitable forinvestigations 
with the highest powers. The quality and workman- 
ship are the finest possilale, and it is unequalled for 
stabilityand convenience ofmanipulation by any other 

— i size or Student’S Instrument. @rice from 

5 455. 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combine% every mechanical convenience with the ut- 
most precision in all the working parts; and is 


an ee set 


NN YM WIM 
oam O 


Un@irpassed for Photo-Micrography and all Research] _ 


of the most delicatenature. 


NEW SERIES OF APLENATIC MAGYIFIERS.— 
Made in three Rowers, magnifying respectively 6, 10, 
and 20 diameters. These give large and flat field, excel- 

je - lent working distance, and exquisite definition. Price 


| 14S@6d. eagh.- : 
MABORATORY DISSECTING MICROSCOPE, ar- 
e- ranged to carry the above -magnifiers, and of most 


. e design, price £2 2S. 











ratus senp Posi redon application to 


'W. WATSON & SONS, 


e 
e «Opticians to H.M. Government, 


313, HIGH HOJ®ORN, LONDON, W.C. 


and 78 Swanston Street, Melbourne, Australia, 


ubitione igcluding 5 Highest Awards at the World’s Fair 


Cp Chicago, €893, for excellence of Manufacture. z 
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ELECTRICAL APPARATUS 
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No. 504,with 12 in.-Plates, £2 10 | No. 504, with 17 in. Plates, 
503; 


WINS 
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Fôr Lecture, Experimental, and other Purposes. 


e Writeefor Large Catalogue, F 
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Royal &vo 


Illustrations, Post Free, 6d. 


WESTERN ELECTRICAL WORKS 





, BRISTOL. 


ESTABLISHED 1876, 


+ 
RICHARD CLAY AND SONS 


* 


published hy 


the City of London, ang 
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A WEEKLY ILLUSTRATED. JOURNAL OF “SCIENCE, r . 
a a.) To the sdlid ground p Ve T z 
Of Naturewrusts the mind which builds jor aye.” —-WoORDSWORTH. ° 
_ k OOO aA e A a AA z ; i — ee s 
No. 1275, VOL. 49.] THWRSDAY, APRIL 5, 1894. [PRICE SIXPENCE, ! 
©  Regigered as a Newspaper at the General Post Office.] [All Rights are’ Res erve a. ; 3 í 
NEWJON'S NEW PATENT ELECTRIC LANTERN. ' N ALDER BROS. & CO. 
NEWTON & CO., PA í l ae F. H. ee C. W. S: CRAWLEY. 
; mi OBS . NALDER. A. SOAMES. 
3 BE i AN, TR | SOLE ADDRESS— 
. 3 : 3 e 
o a see; | 16 RED LION ST., CLERKENWELL, LONDON, E.C. 
+ gs rs « * . 
oo o's MAKERS OF 
Lanternand ME ee | 5 
À ene . U ee ) oe eae MIC R 0 S CO P- E S, TE LE SCOPES, 
Now READY, E ASTRONOMICAL CHRONOGRAPHS, ad 
Post Free, Gd. 
Ve ite ti | GALVANOMETERS & WHEATSTONE BRIDGES, 
Lantern l aia ei =a AND EVERY DESCMPTION OF 
anes ee RONIS a E J ELECTRICAL TESTING & MEASURING APPARAT®S, 
u | RECORDING DRUMS: 
ad e 
By ee are 5. "FOR ALL PURPOSES. . 
ILLUSTRATED CATALOGUES OR RDED FREE 
a .ON APPLICATION, 
S O A E apa Pacai Anona ‘ ° Taeeaone k 
M: å _ SECOHM, LONDON. No. 6770. 
NE GRE LIL AND ZAMBRA, .. 
. © SOLE QIAKERS OF . 
. è ` Latest and Most Perfect + 
i Prite ae 
£5 58. 6d. 

With a supply of Charts, 
= ; NEGRETTI - 
e @ AND 

. ZAMB Rere 
o SCIENTIFIC : 
, GRIFFIN’S ILLUSTRATED AND DESCRIPTIVE CATALOGUE i Bert te 
OF SCIENTIFIC APPARATUS.. 38 HOLBOR e : : 
è ° FOR USE IN SCHOOLS AND COLLEGES. r ps nili: 
SEVENTH EDITION. pa Reen St Londen. 
e’ PART Pneumatics, a pi li Cl d. i Hustrat® xt free 
Models and Diagrams. | : “ 
Royal 8vo, 75PageS, with 300 Ilustrations. 6d. post free. a Les . 
N EGRETTI & ZAMBRA'S “ a ated Catalogue, Goo Pages, 
JOHN J. GRIFFIN -& SONS, E 1200 Engraving® Pgee 55. od. ° 
22 GA R RICK STREET, LONDO N, W.C. Telephone Nog6583 š Telegraphic Address :@'' Negretti, London: 
e 
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+ MASON COLBEGE, BIRMINGHAM. | THE LON 


Principal : Prof, RSS. Hearn, M.A. Cantab., D.Sc. Lond? 


e I.—FACUI@Y OF AR®s. 
° IL—FACULTY OF SCIENCE. 


The SUMMER TERM will cogmence on TUESDAY, APRIL 24. 
® The Courses include w~ è 
® A.-~Completepreparation for Degrees in Arts and Science of London 
University. e 
e_B^gCivil, Mechanical, and Electrical Engineering. 
C.--Metallurgy, Applied Chemistry, Applied Geelogy, &c., &c. 


IIIL—QUEEN’S FACULTY®OF MEDICINES 


Dean: Prof’ Re. Å. Winne, M.A., M.D., D.Sc.’ BCh. Dub. 
The SUMMER SESSI®N will commence on TUESDAY, MAY r. ® 
The Courses qualify for the Diplomas of all Licensing Bodies, and for the 

Degrees in Medicine and Surgery of British Universities. There are various 

Scholarships, entrance and otherwice, ' 
CLINICAL INSTRUCTION is given at the General and the Queen’s 

Hospitals, which have an united total of ‘gver 400 Beds. There are special 

departmen™ for Eye, Skin, Throat, and Ear, and FemaleDiseases. Stu- 

-dentscan also attend the City Lunatic Asylum, the Fever, the Eye, the 

‘Orthopaedic, and the Ear and Threat Hospitals. 


DENTAL DEPARTMENT. 


Hon. Sec., Ma Jonn Humpurevys, L.D.§.1., F.L.S. 
This Department (in conjunction with the General, Queen’s, and Dental 
‘Hospitals) affords a complete Curriculum for all Dental Diplomas. 
Full information may be obtained on application to the Honorary See- 
tary, 22 Newhall Street, Birmingham. 


) 


A MMe 


THE CALENDAR, cgptaining fulè information as to all the Faculties 
including the Dental Department) is published hy Messrs. CORNISH, 
New Street, Birmingham, Price 2s.; by Post, 2s. 44d. 

GEO. H. MORLEY, Secretary. 


$ LONDON B.Sc. 


Science Courses for London B.Se. Intermediate Science and Pre- 
liminary Scientificg Examinations 1894 and 1895 may now be 
commenced at 


WRiversity Correspondence College. 


CENTRAL, LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.C. 


Practica’ Classes inf Rjology, Chemistry, and Physics in the Afternoons 
and Evenings. (Qomplete Inter. Science and B.Sc, Coursesin the Vacation 
-for those who cannot attend during Term. 

During 1993, 207 U.C.C. Students were successful at London 
Science Examinations. . e 

Prospectus and full particulars of Classes, post free on application to 


‘he*Secrerary (Univ. Cor. Coll. London Office), 32 Red Lion 
Sqfare, London, W.C. 








EDINBURGH SUMMER MEETING. 
® EIGHTH SESSION. 


AUGUST 6—31. 


è 

A. APPLIED ETHICS AND SOCIOLOGY.~-Courses by Prof. 
GeDD® (Contemporary Social Evolution); J. S. STUART-ĜLENNIE 

<P papiy of History); M. Demotrins (La Société Française) 

- and others. : : > 


Luovp Morgan (Psychology fogTeachers) ; Mrs. Boore (Thought 
° Processes); J. ArTHUR THomgon (History of Animal Life), and 
e others. COURRE or SLOYD. 


‘C. GEOQRAPHY.—Courses by J. G. GoopcHrLo (Geological Excursions); 
A. J. HerserTson (Regional Survey); R. Turney (Flora gf 
the District}, and others. Arr STUDIOS. 


a Prospectus from the Secretary, RICCARDO STEPHENS, M.B., University 
Hall, Ranjsay Garden, Edinburgh. 


THE ELECTRICAL 


AND 


‘GENERAL ENGINEERING COLLEGE, 
bad AND è 


SCHOOL OF SCJENCE. 


*‘PENYWERN HOUSE, 2 and 4,° PENYWERN ROAD, 
ġ EARL’S ÇOVRT, S.W. ° 


PrincipaL—G. W. pne TUNZELMANN, B.Sc., M.LE.E. 
Mrior-Instbcror—C. CAPITO, M.L E.E., M.LM.E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Worksh 
with Machine lools, Pattern Shop, &c. E $ SE PEAD 


The Coflege provides a ‘Meaining for Electrical, Mechanical, Civil, anc 
Minéng «Engineers, fer Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mifteralogy, and Preliminary Training for 
Students engering Cooper’s Hill and the Central Institution. 


B. EDUCATION, HYGIENE, AND BIOLOGY.—Courses by .Prof., 


* COLREGE. 


The SUMME® SESSION commences on MAY z. 

The Hospital is the largest in the kingdom}; nearly 800 beds are in 
constant ug. 

APPOINTMENTS !— House Physicians, House Surgeons, &c. 4o of these 
appointments are made annually. Dressers, clinical clerks, &c., appointed 
every three months. All are free to students of the college. Holders of 
resident appointments have free board. n 

SCHOLARSHI#S AND PRIZES.—2% Scholarships and Prizes are given 
annually, Students entering in May can compete for the Entrance Scholar- 
ships in September. ba 

pecial arrangements have been made to enable Students entering in May 
to present themselves for examination in July. . 

Special Classes are held for the University of London Examinations. 
Special entries for Medical and Surgical Practice can be made. : 

A reduction of r5 guintas is made to the sons of members of the 

rofession. 

The Metropolitan and other railways have stations close to the Hospital 
and College. 

For further information apply, personally or by letter, to 

MUNRO SCOTT, Warden. 

Mile End, E. 


ST. THOMAS*S HOSPITAL MEDICAL 
SCHOOL, ° 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will c&8mmence on ‘TUESDAY, MAY 1 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of 4150 and £60 awarded in October. 

There are Prizes and Scholarships of the value of £s00. 
ments are open to Students, without extra charge. 

Special Classes for the Examinations of the University of@London are 
held throughout the year, and Tutorial Classes in Medicine, Surgery, and 
oo for the" January, April, and®July Examinations of the “* Conjoint 

oard.” 

A Register of approved lodgings, and of privatg families receiving 


Boarders, is kept in the Secretary's Office, , . 
Prospectuses ‘and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


'NIVERSITY COLLEGE, LONDON.» 


FACULTY OF MEDICINE. : 


The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


V. A. H. HORSLBY, M.B., B.S., F.R.S. Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE, LONDON 
° (FOR WOMEN), 
8 and 9 YORK PLACE, BAKER STREET, W. 
Principat; Miss EMILY PENROSE. 
The College opens for the Easter Term on THURSDAY, APRIL xz. 
LUCY J. RUSSELL, Honorary Secretary. 
@ 


UNIVERSITY OF GLASGOW. 


e 
PROFESSORSHIP OF HISTORY. 

The UNIVERSITY COURT of the UNIVERSITY of GLASGOW 
will, on JUNE r4 next, or some subsequent date, proceed to the Appoint- 
ment of a PR FESSOR to occupy the newly-iustitured CHAIR of 
HISTORY in this University. The duties will begin from October t next. 
Candidates are requested to lodge go Printed Copies of their Application 
re Testimonials, if any}ia the hands of ehe undersigned, on or before 


ja ALAN E. CLAPPERTON, *¢ 


d 
All Appoint- 








gt, West Regent Street, 
Glasgow. 


REQUIRED, at once, on the Staff of a 


Public School, an ASSISTANT MASTER ‘to teach Physics. Initial 
salary £200, Non-resident. Apply to R. J, Benvor, M.A.,8 Lancaster 
Place, Strand. ° s 


PHŒNIX FIRE OFFICE, 


19 LOMBARD® ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT .OF CLAIMS., 
SecrErTARIES—W. C. MACDONALD and Ẹ B. MACDONALD. 

LOSSES PAID OVER £319,000,000. 
g + e 
> 
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DON HOSPITAL MEDICAL 


ON, ° 
Secretary tomhe Glasgow University Court. 


e a@ R w 
b. o ° . è 5 b : 
APRIL 5, £894] ° NATURE å ° Me „e  Clxxix 
—— tH FS 


LIVING SPECIMENS «FOR 
THE MIGRQSGOPEs 


Volvox globator, Micrasterias and other Desmids, Steftor polymorphus, 

Ophrydium longipes, Floscularia ornata, Stephanoceros Kichornii and other 

Pond Life; Trou ova and Alevins to show Circulation of Blood, Specimen 

Tube, with Drawing, 1s., Post Free. 

Living Specimens for Dissection. P 
Address— 


e THOMAS BOLTON, . 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


et S 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


* THE LABORATORY, PLYMOUTH., 


The following animals can always be supplied, either living 
or preserved hy the best methods :— 

Sycon; Clava. Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved); Leptoplana ; Lineus, Ampt iporus ; Nereis, 
Aphrodite, Arenicola, lanice, Terebella; Lepas, Balanus, Gammarus. 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 

" Bugula, Crisia. Pedicellina ; Holothuria, Asteifas, Echinus ; Ascidia, Salpa 
(preserved), Scyllum, Raia, &c., &c. 
For prices and®m re detailed lBts apply to 
EDWARD J, BLES, Director. 
The Laboratory, Plymouth, 


BIOLOGICAL SPECIMENS 


FOR 


DISSECTION, 


ALL the forms required for the°various Science Courses, notably the 
London B.Sc Intermediate and Final. 

To show the rane in the supply, we select the following few examples 
from our list of upwards of 500 types 1 


Scyiiium, 6s. 6d. per doz PATELLA (large), 15. 62. per doz. 
AMPHIOXUS, 6s, 6d y; Currons (2 ins. ling), 4s. 
e ASCIDIA, 4s. fe Nereis (large), 35. _ E 
SEPIA, rs. 6d. each. HoLOTHURIANS (3 ins. long), rs. 4d. each. 


Smaller Quantities at Proportionate Prices. 


SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 


MUSEUM SPECIMENS. 
` LẸSTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.L). 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


For the Use of Students, Science Teachers, Prospectors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. 6d.; 100 do., 21s.; 200 do., 42s. 


New Pr®e List of Minerals, Rocks, and Stratigraphical Series 
of Fosstls Post Free. eo 
ROCK SECTIONS for the MICROSCOPE from ts. 6d, each, Post,F ree. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
always in Stock. 


THOMAS D. RUSSELL, 


78 NEWGATR STREET, LONDON, E.C. 


* COLLECTIONS oF MINERALS, ROCKS, ùn FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c, 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price ros. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors, &c. Terms on application. 


e MIGROSCOPIC SECTIONS OF ROCKS & MINERALS 


The largest and best Series of the most interesting vafeties from hundreds 
oflocalities. All one price, xs. 6d. each, psp free. List free on application. 


Apparatus, Cabinets, and Appliances for Museum 
i and for Field Work of avery description. i 
CAA LOGUES AND LISTS FREE ON APPLICATION TO 

J A S. R. GREGOR VY, 
MINERALOGIST’ AND GEOLOGIST, 

88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 
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Anodonta, Astacus n@bflis and other ® 


"ASTRONOMICAL WORKS FOR SALE. 


ARAGO, FRANCOIS.—Ciuvtes., 17 Vas. 1861-62, 


A3 38. e 
FLAMSTEED.—{listoria Coglestis. Folio, Calf.1712. g&s.. 
FLAMSTEED.—Atlas Coelestis. Polio, Half-calf. 1761. 

e 


158. ° 
FLAMSTEE D.—-Life by Baily, wiih the Supplement. to, 
Boards. 183507. 4225, a., 
GRANT, R.—History of Physical Astrongny. 1852. 12s, 
GREEN WICH.—Result? of Astronomical Observations, 


859-80, 22 Vols. gto. £2 2s. e > 
NEWTON, gir J.— Principia, ix English. 3 Vols. 1803. 


255. @ 

PON TECUQJILANT.—Théorie Anabytigueedu Système du 

® Monde. 4 Vols. Calf. 1829-46. 365. © : 

MONTHLY NOTICES ofthe Royal Astronomical Society 
a ean Vol. x [1827] to 53 [1893] in 34 Vols., uniformly bound in 
cloth. £30. 

MEMOIRS of Royal Astronomical Society of London. 
Vols. I tog, 14, 17, 18, 24 @ 49, Partz. 6 Vols. in 5 Half-mor., the 
rest as puliished. £18 18s. ° 


MACMILLAN & BOWES, CAMBRIDGE? 


SAMUEL HENSON, — 
ewe APIDARY MINERALOGIST, &ce. 


ESTABLISHED 1840. 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, FancygStones, and Semi-precious- 
Stones, Cut and in the Rough. 

Beautiful Carved Queensland Opals, 
Agate, &c., &c. 

Choice Specimens ot New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Marth, Hakodadi, Japan. Collections and M@pparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 





Labradorite, Rock Crystal,- 


F. H. BUTLER, M.A. Oxon., Assoc. R.S, Mines.. 


NATURAL HISTORY AGENCY, ° 
158 BROMPTON ROAD, L@NDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Recent additions to stock include numerous richly coloured and interesting 
polished Scotch Agates, and a large series of Ornamental Shell® “Specimen 
Tubes, Glass-topped Boxes, Card Trays,*Labels, Blowpipe Apparatus, 
Cabinets for Minerals and Fossils, Insects, and Birds’ Eggs, and Ento- 
mologists’ requisites always on hand. Lapidary’s work executed. 

Now Ready, THE GLACIALISTS' MAGAZI 
6d. each. Also RESEARCHES ON THE 
ZONES, by W. F. Hume, D.Sc, price zs 6d. 


E, Nos. 5 and 6, Price 
PER CRETACEOUS 





To SCIENTISTS and LANTERNISTS, &c.., 


THE ART OF PROJECTION, AND COMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine Illus- 


trations, with Priceless wrinkles in all Branches of Optical Projection. * 


Never before Published. Mow to choose, what to avoid, and how to 
use Oil, Limelight, Dissol&ng, Electric, Opaque, Microscopic, and 
Polarising Lanterns, Shde Making and Painting, Enlarging, Révister® 
ing, &c, &e. Prof. Matpen says:—‘'A th roughly prattical Work, 
and should be studied by the experienced uperator and amateur alike. 
A complete vade mecum of Optical Lantern Manipulations. Price, 
bound in Cloth, 3s. 6@.; Postage, sd. Worth its weight ‘in gold. 
Send for Opinions of the Scientific Press to Mr. HUGHES, BrewSter 
House, Mortimer Road, Kingsland, North London. « 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, : 
180 ST. @EORGE STREET EAST. °* 


implements qf Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis, China, Lacquer, Goris, Shells, and other Curios. e o> 


E ESS. S 
W. WILSON, formerly Foréman at§Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 

Benches, Melloni Benches, GonfSmeters, Spectrogeters, Spectro- 

scopes, Cathetometers, Micromete? Microscopes, Microgeter Measur- 

ing Instruments of every description, &c. Eyperimental Norqcares 
- out for Professors.—56 Crogslan@é Road, Chalk Farm, London, N.W. 
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PAPERS MD NOFES ON THE" GLACIAL GEOLOGY, OF GREAT BRITAIN ND RELAND. 


By the late HENRY CARVILL LEW 
+ ee of Mineralogy in the Acad@ny of Natural Sciences, Philadelphia, and 


Edited fr@m his unpublished MSS. with an Introduction, by HENRY W. CROSSKEY, LL.D., F.G.S. 
London: LONGMANS, GREEN, & Co. 
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MESSRS. T. COOKE & SONS 


Have the honour to announce that they are nowjna position to supply 

b a Perfectly Achromaté Astronomical Objective (H, D. Tavior’s Patent), 

for which they claim the following remarkal@le advantages overgany hitherto 
constructed:— è> e @¢ @ ee 

(x) Perfect freedom from secondary spectrum; no more colour Wing 

visible than in a reflecting telescope, 


o (2) Equally available for either photographic or visual purposes without 
reversing of lenses or other adjustment. 
(3) The angular extent of its field of goog definition exceeds that obtained 
in thg 13-inch Standard Photographic Objective prescribed at the 
International Astro-Photographic Congress. 
A. description of this Objective has been given by Mr. Taylor (Optical 
e Manager to Messrs. T. Cooxe & Sons) betore the Royal Astronomical 
Society at its Meeting on March 9, 1894. 





a It is a Ir ple Objectige constructed of three vaieties of Jena glass, of 
which Messrs. Cooks guarantee the durability. 
The prices are as follows :— e 
12-inch £550 s inch £57 
m lO Ge. Ga ons 350 4% s 44 
Go as ee © e205 o 4t 55 37 
By, 195 | 4 9 32 
7 39 aye wea 135 3% 33 aan s., 27 
Ó$ p ves ae 116 3 yo has see 22, 
sas or 90 Se n vee ‘ies 18 
st. in 75 Bi ea oa 15 


Larger Bscs have not so far been obtainable, but Messrs. COOKE hope 
shortly to ba in a position to construct Objectives up to 24-inch diameter, 


é T. COOKE & SONS, 
! Buckingham Works, 


e York, 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR’S, ‘PATENT ELECTRICAL PYROMBTER 


for Scientific and *Commercial purposes. Descriptive 
Pamphlet of ‘the above will be sent Post Free on Appli- 


cation. 
Descriptive List of Physiological and Physical Instru- 
ments, &c,, with 95 Illustrations, Post Free, 1s, 6d. 
Ad@ress ‘all communications : 


‘Instrument “Company, Cambridge.” 


DAYENPORT’S 


NEW SMALL ELECTRIC 










ge "FOCUS SIMPLE 
AND 
, KEEPING CERTAIN. 
e COOL. WILL FIT 
ORDINARY 


LANTERNS. 


e pare P 


ICE Ks 4s. 
DESCRIPTIVE WST POST FREE. 
7 I H. STEWARD, 
406 STRAND, W.Ce, 257 WEST STRAND, W.C., 
f GRACECHURCH STREET, E.C,, LONDON. 


“s 


, M.A., F9G.S9 
we, M: of ‘Geology i in Haverford College, U.S.A. 





NOW READY. ee 2s. 6d. Subscription Price 25s. per Agnum, o 
bd Pgst free.) 


SCIENCE PROGRESS. 
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H. E. ARMSTRONG, F.R.S., Professor of Chemistry at the City and 
ee of London Institute for Technical Education. 
G. F. FrrzceraLo, E.R.S., Professor of Natural and Experimental 
Philosophy in the University of Dublin. 
C. S. SHERRINGTON, F, FAS., St. Thomas’s Hospital. 
J. wedi Jupp, F.R.S., Professor of Geology, Royal yeas of Science, 
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W. J. Sotzas, F.R.S., Professor of Geology i in the University of Dublin. 
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G. B. Howes, F.Z.S., Professor f. Zoology, Royal College of Sciences 
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H. Marsnatti Warp, F.R.S., Professor of Botany, Royal 
Engineering College, Cooper's Hill, Staines. 
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EPIGENESIS or EVOLUTIONS By G. C. Bourne, M.A.. Fellow of 
New College, Oxford. 

On OUR PRESENT KNOWLEDGE of the NU@IERICAL VALUE 
of the MECHANICAL EQUIVALENT of HEAT. By E. H. 
GRIFFITHS, M.A. 

RESEARCHES on PROTEID METABOLISM By E. H., STARLING, 
M. D.. Lecturer on Physiology at Guy’s core London. 

The EVOLUTION of IGNEOUS ROCK By ALFRED HARK, 
M.A., Fellow of St. John’s College, aade 

VERMES, CŒLENTERATA, and PROTOZOA. By Syoxery Y. 
Hickson, M.A., D.Sc., Fellow of Dowmng College, Cambridge. 

On the SIUDY of ADAPTATION in PLANTS. By K. GEBEL, 
Ph.D., Professor of Botany in the University of Munich. 


London: THE SCIENTIFIC PRESS, Limited, 428 Strand, W.C. 
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AN ILLUSTRATED MAGAZINE OF SCIENCE, 
SIMPLY WORDED, EXACTLY DESCRIBED. 


z Edited by A. COWPER RANYARD- 
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GROUND SLOTHS. By R. LypexKer, B.A. Cantab. 
THE MAKING OF DIAMONDS. By VAUGHAN CORNISH, 


M.S.C. 
STINGING INSECTS. By E. A. BUTLER. 

THE GREAT SANITARY LESSON OF TH& CRIMEAN 
W By Dr. G, B. Lonastarr, M.A., F.R.C.P. 
st "HERMAL RADIATION OF SUN-SPOTS. By W. E. 

ILSON, 
THE NORTH POLE OF THE MOON. By A. C. RANYARD. 
WEIGHING THE EARTH. By J. J. STEWART. 
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MITCHINER. 
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SLIGHT AILMENTS: Nature and Treatment. 3rd Ed. 5s, 
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86 Illustrations, many coloured. sS. 


HOW TO K WITH THE MICROSCOPE, 100 
Plates. zrs (Harriso@.) 

PROTOPLASM. 4th Edition. (Harrison.) . 

THE MICROSCOPE IN MEDICINE, 86 Plates, 215. ° 


BIOPLASM : or, Living Matter. 6s. Od. » 

ON LIFE AND ON VITAL ACTION. 5s. 

THE MYSTERY OF LIFE. 3s. 6d. 

THE “MACHINERY” OF LIFE, zs. o. 
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R ° ` FRIDAY, Ammo ® 
ROYAL INSTITUTION, at 9.~Destructive Effects of Projectiles: Prof. 
Victor Horsley, F. R.S. ee 
GEOLOGISTS” ASSOCIATION, at 8 —Fassil Sponges i their Characters, Mode 
of Occurrence, and Conditions of Preservation: Br. G. J. Hinde. 
InstgTuTION oF Civil ENGINEERS, at 8.—The River Humber: W. H. 
Hamer, e ° 
GresHam CoLuece (Basinghall Street, E.C.), at 6.—Nerve Disorders : Dr. 
E. Symes Thompson. d 
Queketrr MicroscoricaL Crus (20 Hanover Square, W.), at 8. 


SATURDAY; APRIL 7. 
ROYAL INSTITUTION, at 3.--Life among the Afghans: J. A. Gray. cy 


MONDAY, APRIL g. 


RovaL GEOGRAPHICAL SOCIETY, at 8.30.—A Journey across Central Asia: 
St. George R. Littledale. 


Po OF ARTS, at 8.—Photometry: Captain W, De W. Abney, C.B., 
. F.R.S. i 


ad 


TUESDAY, ApanSto. 
RAVAL Insrtrgions at 3.~Elggtric Illumination : Prof. J. A. Fleming, 
ANTHROPOLOGICAL Insrrrure (3 Hanover Square), Æ 8.30.—The Skull 
of a Microcephalic Hindu: Prog R. W. Reid.—Ethnographical Studies 
o in the West of Ireland: Prof. A. C. Haddon. 
Puotoerapuic Society (50 Great Russell Street, W.C.), at 8.—Polarisa- 
tion practically applied to Photography : Birt Acres. 
Roya Victoria HALL (Waterloo Bridge Road), at 8.—Rhineland and its 
Peoples@ R. Herbert Scotter. i 
MINERALOGICAL SOCIETY, at 8,—Qn the Structure-Pla@es of Corundum: 
Prof. Judd, F.R.S.—-On Nantokite: Prof. Liversidge, F.R.S 
INSTITUTION OF CIVIL ENGINEERS, at 8.—The Construction of Gas-Works : 
Charles Hunt, 


WEDNESDAY, APRIL IL 


GEOLOGICAL Society, at 8.— Mesozoic Rocks and Crystalline Schists in 
the Lepontine Alps: Prof. T. G. Bonney, F.R.S.—Notes on some 
® Trachytes. Metamorphosed Tufts, and other Rocks of Igneous Origin, on 
e the Western Flank of Dartmoor: Lieut.-General C. A. McMahon. 
SOCIETY OF ARTS, at 8.—London Coal Gas and its Enrichment: Prof. 
Vivian Lewes. 


THURSDAY, APRIL 12. 

INSTITUTION oF ELECTRICAL ENGINEERS, at 8.—The Best Resistance for 
the Receiving Instrument with a Leaky Telegraph Line: Prof. W. E 
Ayrton, F.R.S., and C. S. Whitehead. (Digcussion.)—Transparent Con- 
ducting Screens fof Electric and other Apparatus. An Astatic Station 
Voltmeter: Prof. W. E. Ayrton, F.R.S., and T. Mather.--Cost of 
Electrical Energy: R. E. Crompton. 

MATHEMATICAL Society, at 8.—On Regular Difference Terms: The 
President. Theorems concerning Spheres: S. Roberts, £. R.S.—pecond 
Memoir on the Expansion of certain Infinite Products: Prof. L. J. 
Rogers.-A Property of the Circum-circle, I. : R. Tucker. 


FRIDAY, APRIL 13. 


ROYAL INSTITUTION, at g- Electric Discharge through Gases: Prof. J. J. 
Thomson, E R.S, 


Puysicar Socery, at 8.—- Discussion of Prof. Henrici’s Pager on Caleu 
lating Machines. On the Minimum Temperature of Visibility : P. L 
Gray.—On the Mechanism of Electrical Conduction: Dr. C. V. Bufton, 


SATURDAY, APRIL 14. 
m ROYAL INSTITUTION, at 3.--Life among the Afghans: J. A. Gray. 
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Ervin S. Perry. . e 
set eee IN THE ELASTICITY OF STRETCHING. Josern O. 
HOMPSON. 

A STUDY OF THE POLARISATJON UPON A THIN METAL 
PARTITION IN A VOLTAMETER (IIL). Jonn DANIEL. 

THE QUANTITATIVE DETERMINATION OF RADIANT HEAT 
BY THE METHOD OF ELECTRICAL COMPENSATION. 
KNUT ÅNGSTRÖM. . 

MINOR CONTRIBUTIONS: 
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Mathematical Instrument Maiami to H.M. Government, Council! of 
India, Science and An Department, Adiniralty, &c. 


e 
a thematical, Drawing,’ and Surveying Instruments 


e è of every description. 
Of the Highest Guality and Finislf, at the most Moderate Prices, 
% * TUlusirated Price List Post Fret 


W. F. S. obtained fhe only Medal in thg Great Pamaen of 1862 for 
Excellence of Cqnstructign of Mathematical [nstrumeptg,2 Sid the only 
Gotp Mepac in thInt8rnational Inventions Exhibition 1885 for Mathe- 
matica] Work. Silver Meflal, Architects’ Exhibition, 1886, 


Address:-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


TO. SCIENCE LECTURERS. 


Sef Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- 

TERN, used by late W. LANT CARPENTER, Esq , Prof. Forses, &c. Minia- 

® ture Triple Lantern constructed for B. J. Mauorn, Esq., thisseason. New 

e Oxyhydrogen Microscope. Science Lanterns for Class Demonstration. Mag- 

. hifigent Results. Docwra®Triple, Prize Medal, Highest Award. Supplied to 

the Royal Polytechnic Institution, Dr. H. GRATTAN Guinness, Madame 

ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science a 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly f 

trated Catalogue, over 180 choice Engravings, 6d ; Postage. 3d. List of 
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lets Free.—W. C. HUGI@ES, SreciðList, Brewster House, 82 Mortimėr 


Road, Kingsland, N. 
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BINOCULAR MICROSCOPE 
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Wenham’s Binocular arrangement, expensive Micro-Spectroscope, Polarising 

Apparatus, Highest Class Objectives from 3 inches to J, all by Ross; 
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_AMMETER and VOLTMETER” COMBINED, 
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(By Special Appointment to the Royal Institution of Great Britain), 
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MODERN PLANE GEOMETRY. Beg the Proofs of the Theorems in the 
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THE THEORY OF HEAT. By Tuomas Preston, M.A. (Dub.), Fellow of the 
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P Professor of Mathematics in the Artillery College, Woolwich. Crown 8vo. 7s. 6d. 


ESSAYS IN HISTORICAL CHEMISTRY. By T. E. THORPE, "Ph, D., B.Sc. 


A 
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Crown vo. 8s. 6d. net. 


LEEDS MERCUR ¥.—“ Scarcely any recent work will help the student of chemistry to a more accurate ot clear acquaint- 
ance with the suggastive stages in its development and growth,” 


A MANUAL OF MICROCHEMICAL ANALYSIS. By Prof. H. Brggens, 


of the Polytechnical School in Delft, Holland. @Vith an Introductory Chapter by J. W. Jub, F.R.S., Professor o 
Geology at the Royal College of Science. Re 84 llustrations drawn by the Author. Crown 8vo. 6s. 


A TEXT-BOOK OF.THE PHYSIOLOGICAL CHEMISTRY. OF THE. 


ANIMAL BODY. iocladine an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M. D., F.R.S., Emeritus Professor of Physiology in the Qwens College, Victoria University, Manchester, &c. With Two 


Chroreo-lithographic Charts by Spillon and Wilkinson. Vol. IL, THE PHYSIOLOGICAL CHENISTRY OF i 


DIGESTION. 8vo. 18s. 


@ 
NATURE.—‘‘ Taken altogether, we have only congrattilation to offer to Dr. Gamgee on the production of his work.” 
EDINBURGH MEDICAL FOURNAL,—" Undoubtedly the best and most exhaustive treatise on the subject,” 


“MATERIALS FOR THE STUDY OF VARIATION. © Treated with Especfal 


Regard to Discontinuity in the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’s eCollege, 3 


Cambridge. 8vo. 215. fet. 


SCIENCE GOSSIP.—‘*‘ The fine work by Mr. Bateson, just “issued by Messrs. Macmillan sd Co., is a first instalment, and 
vill undoubtedly stand asea way-mark on the path to investigation of the origin of species.” 


THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLODION 


METHOD. For Advanced and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Assocamte Professof 
of Cryptogamic Botany in Cornell University. 8vo. a 6d, net. 


METHODS OF PATHOLOGICAL “HISTOLOGY. ‘By C. vow Ramo 


Assistant Professor in the University of F reiburg. Translated and Edited by H. M@aLEy ee: M.A., M.D. With 
an Introduction by G. Sims Wo@pHeap, M.D. 8vo. 6s. e 


*AEROQ-THERAPEUTICS ; OR, THE TREATMENT OF LUNG,DISEQSES 


eY CLIMATE. Being the Lumlélan Lectures for 1893, delivered before the Royal College of Physiciané, e With an 
Address on the High Altitudes of Colorado. By CHARLES THEODORE WILLIAMS, M.A., M.D. Oxon., 


F. R.C. P., Senior Physicġan to the Hospital for Consumption aad Diseases of the Chest, Bromptpn, late Pres! ant of the 
z Rọyal Meteorological Society. 8vo. 6s. net. í E 
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THE, WICROTOMIST'S VADE MECUM: A Handbook of ie Werhods of, 


Macrascopic Anatomy By ARTHUR BOLLES. LEE, ' Third Panon, thoroughly. Revise® aad Enlarged, with much new 


OSON, F.R!S.- Bighth: Edition, Revised and Enlarged: +89. 6d. (The'Tables separately, 2s. 6d.) s Te 
PHYSICAL EDUCATION: By Fred. Treves, Surgeorm to the London Hospital. 

Contents. —Exercise, Fatigue, Training, Walking, ‘Running, Jan}ping, Skating, Riding, SAE rece Boxing, Boating, 
Cycling; Gymnastics, Games; ‘&c. Royal 8vo. 25. 6d. 
ELEMENTS OF ‘HUMAN’: PHYSIOLOGY. By ‘E. H. STARLING; M:D.Lond., 

, Lecturer on. Physjo OT .at-Guy’s Hospital. - With roo Illustrations. - Fcap. 8vo. - 6s. 6d, 


&-GUIDE T HE: SCIENCE’! OF PHOTO- MICROGRAPHY ' By EDWARD. 


os BOUSFIELD, G. R. C. P.. Second Edition, with: 34 Woodcuts and Glassprint Fr8ntispiece. 8vo | 6s. > l 


Seventh; EEGA in which the, first Sẹyen, Chapters have eén entirely Rewrieten, and the Text throughout Racwaguetad: ! 
_ Enlarged, and, Revised, with 1000 Illustfations, 1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 


' CARPENTER- ON: THE- MICROSCOPE AND ITS REVELATIONS. ` 


Edited :by the Rev. W. H. DALLINGER, LL.D., = R.S. 





THE QUARTERLY JOURNAL OF MICROSCOPICAL SGIENCE. 


Ris: Compleat Number, dedicated to E. RAY LANKESTER, M. A., LL.D., F.R.S., by his colleagues, i in celebration 
- _ of the completion of twenty-five years of "Editorship. 
gt 


Edited by ADAM SEDGWICK, M.A., F.R.S.; and W. F. R. WELDON, M. A., F. R: S. | l ; we 
A - Contents’ of No. 141: (April), wrth T welue Plates, Price tos. ` 
eA. Contribation to {ResMorphology of Bacteria. By E. KLEIN, M.D. F, R.S., Lecturer on, Gai Anatomy and Physiology à at 


St. Bartholemew’s Hospital Medical School. 
On Certain Points. in the Development and Anatomy of some Earthworms. By ALFRED GIBBS BOURNE, = Se , Professor of 


Biology $n the Presidency College, Madras. 
On the Law of Development dommonly- known as von Baer’s Law ; and on the Significance of penccetrs Rudiments | in Embryonic 


Deyelopment. By ADAM SEDGWICK, M.A, F.R.S. 
I.—On Some Points in the Structure of. Doae. II: — On Certain Young Stages in, Magelona, ne on Claparéde’ s unknown 
. ‘Larval Spio. By W. T ‘McINTOSH, Marine Laboratory; St. Andr@w’s, 
Spolia Nemoris. By . A. A. W. HUBRECHT, LL.D., C.M.Z.S., Professor of Zoology i in the on of Utrecht. 
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SIXTH Evrrion, Revised dnd much« Enlarged; with 80 Woodeuts, 6s. 6d.’ | + Second Edition, much Enlarged; with. 94 Engravings, 8s. 6d. 
‘BLOXAM’S “LABORATORY TEACHING: | QUANTITATIVE CHEMICAL ANALYSIS. 
— © Or, TRORREBEN T tri posers IN PRACTICAL MMapted for the Laboratories of. Colleges and. Schools. 
t 3} F e + 3 xE 
: . | By FRANK CLOWES, D.Sc. Lond., he 
= f th h a 7 a pi ot 
Edited by A. G. BLOXAM, Head of the Chemistry ‘Department, The and J. BERNARD COLEMAN.’ a 





Goldsmiths’ Institute, ein 
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' Second English » Editioa, with 596 Llistrations,. Royal 8v0, 325." 
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eT ranslated ad “Edited oy WILLIAM. G CROOKES, FRS., “Past Pres. C. S., Pras. Inst. EE., 
Da 5 l From abe ‘Thirteenth Enlarged ‘German Edition as remodelled by DE. .FERDINAND FISCHER. 
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oats ‘Seventh Edition, Raid snd greatly Enlarged, Two Vols., Royal 8vo, with 371 Illustrations, 1800 Pages, 428. 


-" Cooley s Cyclopedia of Practical ie 


Ani $oallateral inronmatan: in the &rts, Manufactures, Professions, ang: Trades, including Medicine, Binney 
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” Hygiene, and Domesiic Economy; : eè 
e Deshened ¢ asa: Gomprelensite Supplement to the Pharmacopæia, and General Book. of Reference for the. , 
oe “Manifachirér, Ti yadesinn, A mateur, and Heads of Families: oe eaan 
I Ef ae ee ae | yore ` 
"e Editedí by.‘ . NORTH; dL A.Camb.,. F.C. S... assisted ‘by “Mr. CHAS. WHITEHEAD, F.Z.S., Mr. A. W. ‘GERRARD, - 
Pharmacis t0 o olbege Hospital, Dr. G. MCGOWAN, Messrs. W. K. TOMPKINS, B. Sc, EP, ate B.Sc., 
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NEWTON & CO., 3, FLEET ST., LONDON. 


Maatacturcrs of scientific Re Philosophical HUpparatus, l 
By Special Appointment to the Royal Institutiongof Great Britain. 


4 
Wright's Wave Slide, for 
use with the Lantern tor 
ilustrate the motion of, 
waves of light and ‘the 
vibration of the pa ticles, 


A5/- 


White Light Slide, for use 
with the Lantern, with 
transparent disc of coloured 
_ Sectors to ’ illustrate the 
composition of white light, 
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O.  SOIENTIFIC LANTERN SLIDES QF EVERY DESCRIPTION. 
Complete List, containing also particulars of Optical Lanterns! 
ang Projection Apparatus, post free, 6 stamps. 
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Je ALUMINIUM | 
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NHILL, LONDON, E.C. 
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SICK, 68, CO 





| Telephone No. 6583 
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Ace we vv ees w i ; 7 * k % da , 
The Student’s Spectroscope has a prism of extremelyedense glass, of very 
~ superior workmanship ; the circles is” divided; -and*reads- with ‘a vernier’ to 


single minutes; ‘the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in cape deny of view-at the sme time. The 
instrument will divide the D linein the Solar Spectrum, ‘ur the yellow Sodinm 
lines distinctly. „With a slight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive power? @ solids ur 
liquids., The Student's Spectroscope is th@ best instrument for the Labora- 
tory and ‘for-all general work in Spectrum Analysis. f e 


PRICE, COMPLETE IN CABINET, £6 10s. 0d. 
aw Ilustrated Catalog ue of Spectroscopes, post free. 


“JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA~ 


OLE MAKERS OF 


_ JORDANS (PATENT) SUNSHINE RECORDER. 


Latest and™ost Perfect” 
form. 
be 


Price 


C. £5 xass. GdS 


aw. -With agupply of Charts, 


NEGRETTI 


AND 


> : e 
= -ZAMBRA, `, 
4 SCIENTIFIC, m 


Instrument M AMERS 
TO THE QUEEN, © 


88 HOLBORN YIADUCT. 
Branches.+—-45 Cornhgll ; 
We 122 RegeleSt., London. 


Mlustraftd Description 
host Free. ‘i 


| _ 
a 
+ [] alle goe 
ZAM BRAS *<fllustrated, Catalogue,” for Pages, 
r200 Engravings, Price 5s. 6¢. 
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THE LONDON e HQSPITAL MEDICAL 
a COLLEGE. 
p: SUMMER SESSION commences on MAY 
e Hospital is the Jaggest in@the kingdom’, 
C@istant use, we 

APPOINTMENTS :— House Physicians, House Surzgtons, &c. 4o of these 

appointments are made annually. @ Dressers, clinical clerks, &c., appointed 
hree months. All.are free to students,of the cellege. Holders of 
yesidtnt appointmentg have free board. 

SCHOLARSHIPS AND Prizes.--25 Sdholarships and Prizes are given 
annyglly. "e Students entering in May can compete for the Entrance SeMolar- 
ships #& September. Í d 

Special arrangement? have been made to enable Students entering in May 
‘to present themselves for examination in Tule a d 

Special Classes®arapheM for the University of Lond® Ë xaminations. 
w Special entries for M&dical and Surgical Practice can be made. e 

A reduction of 15 guineas is made to the sons of members of the 
iprofession. . 
The Metropolitan and other railways have stations close to the Hospital 
Mior farther inforinad l lly or by I 
or further iniormation apply, personally or etter, to 
oo @MUNRO SCQTT, Warden. 
Mile End, E. 


PONA OAOA EAO OA O 
el. THOMAS’S HOSPITAL MEDICAL 
. SCHOOL, , 


ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on TUESDAY, MAY@r. 
Students entering in the Summer are eligible to compete for the Science 
Scholarships of 4150 and 460 awarded in October. 

There are Prizes and Scholarships @f the value of 4500. All Appoint- 
ments are open to Students, without extra charge. — 

Special Classes for the Examinations of the University of London are 
held throughout the year, and Tutorial Classes in Medicine, Surgery, and 
eects for the January, April, and July Examinations of the ‘‘ Conjoint 

Oar’ Mid 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Prospectuses and all particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
“y è G. H. MAKINS, Dean. 


I. 
mearly 800 beds are in 


) 


' UNIVERSITY COLLEGE, LONDON, 


FACULTY OF MEDICINE. 
The SUMMER SESSION begins on MAY 1. The work is arranged so 
that a Student may advantageously begin his Medical Curriculum then. 
Full information mabe obtained from either of the undersigned. 
V. A. H. HORSREY, M.B., B.S., F.R.S., Dean of the Faculty. 
J. M. HORSBURGH, M.A., Secretary. 


|g BACTERIOLOGICAL DEPARTMENT. 
KING’S COLEEGE, LONDON. 
irector of the Laboratory: Prof, CROOKSHANK, M.B. 


Demonstytor: Dr. HEWLETT. 


The Laboratory is open daily from roa.m. to s p.m. forINSTRUCTION 
and ORIGINAL RESEARCH. , 
Fee for one month, £s 55. 
Evening Class, Mondgy, 7 p.m. to 9 p.m., 42 2s. 
Evening ‘Class on Fermentation, Wednesdays,7 p.m. to 9 pem., £2 25. 
For-Syllabus apply to the SECRETARY. s 


SCHOLARSHIPS AT THE CURRIE 
SCHOOLS. 


Five for open competition—T Aree Senior Scholarships, value £go per 
annum each. Onein Mathematics, one in Chemistry, and one in Physics, 
forpoys under sixteen and a half, intend@i for Scientific Protessions, Uni- 
‘ versity distinctions in Science, Technical™work, Scientific Agriculture, &e., 

a? willSe competed for by practical and written examination next Midsummer. 
Also Twe¥untor Scholarships, one of £60, another of £30 per annum, for 


boys under fourteen, will be awarded for general knowledge, together with, 


special excellence in any one of the following subjects: Mathematics, 


atural Science, Classics, Modern Languages. 
For fui] particulars, address Sir Epwunp Hay Currie, The Currie 
Schools, Falkestone. 


= THE ELECTRICAL 


AND 


° GENERAL ENGINEERING COLLEGE, 


AND ® 


t SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 


P” 


Ba EARL’S CỌUWT, S.W. 
e Pringpat--G. W, pe TUNZELMANN, B.Sc., M.LE.E, 
SEKran-INSTHOCTOR—C. CAPITO, M.L E.E., M.I.M.E. 


. Laboratories, Dynamo Roomg Steam Engine, Engineering Workshop 
* with Machine@fools, Pattern Shop, &e. ; 

The Colge provides a T:Aining for Electrical, Mechanical, Civil, ane 
Minieg Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mir€ralogy, and Preliminary Training for 
‘Students entgring Cooper’s Hill and the Central Institution. 

+ op 9 
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® e° 
Science tB urses for Gondow B.S Intermediate Science and Pre- 


| liminary Sciewbific Examinations 1894 and 1895 may now be 
commenced at ; 


‘University Correspondence College 


CENTRAT LONDON LABORATORIES, 
32 RED LION SQUARE, HOLBORN, W.C. 

Practical Classes in Biology, Chemistry, and Physics in the Afternoons 
and Evenings. Complete Inter. Science alld B.Sc. Coursesin the Vacation 
for those who cannot attend during Term. 

During 1893, 207 U.C.C, Students were successful at Londo 
‘Science Examinations. 

è Prospectus and full particulars of Classes, post free on application 


Tue Secrerary (Univ. Cor. Coll, London Office), 32 Red Lion 
Square, London, W.C. 


THE SATURDAY AFTERNOON EX- 
CURSIONS of the LONDON GEOLOGICAL FIELD CLASS, 
under Prof. H. G. SEELEY, F.R.S., commence on April 21, when the 
members visit Wanbor@ugh and Guildford. For further particulars 
apply to Hon. Sec., R. HERBERT BENTLEY, 31, Adolphus Road, 


LIVING SPECIMENS FOR 


THE MICROSCOPE. . 
Volvox globator, Vaucheria in reproductiga, and other Alga, Amozba, 
Actinospheerium, Codosiga, Euglena, Stentor, Hydra, Melicagta ringens, 


Lophopus crystallinus, and other Specimen Tube, with Drawing, Price 
ts- Post Free, Wving Crayfish, andether Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


1 MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— ; 


Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preser@ed) ; Leptoplana ; Lineus Amphiporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For grices and more detailed lists apply to 

EDWARD J BLES, Director, 

The Laboratory, Plymouth. 


COLLECTIONS OF MINERALS, 
ROCKS, OR FOSSILS, 


. For the Use of Students, Science Teachers, Prospectors, Kc., and to’ 
il! Mrate the leading Text-books, ia Boxes, with Trays. 
50%Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 44s. 
New Price List of Minerals, Rocks, and Stratigraphical Series 
of Fossils Post Free. 
ROCK SECTIONS for the MICROSCOPE from 1s, 6g, each, Post Free. 
CATALOGUES GRATIS. 
CABINETS, GLASS-CAPPED BOXES, TRAYS, HAMMERS, &c. 
j always if Stocky 


THOMAS D. RUSSEL hk. 


78 NEWGATE STREET, ‘LONDON, E.C.’ 
F. H. BUTLER, M.A. Oxon., Assoc.R.S.Mines. 


NATURAL HISTORY AGENCY, 
e 158 BROMPTON ROAD, LONDON, ° 


Dealer in Rogks, Minerals, Fossils, and other Obj ects 
of Sejentific Interest. 


Recently colle4ed specimens of the following and other Rocks, suitable 
for Museums, and private purchasers can now be provided :—~Minette, 
Knock Pike and Swindale Beck, Quartz-Porphyry with Mica, Crystals, 
Dufton Pike and Permian Calcareous Conglomerate, Brockram, Westmore- 
land, Labradorite Porphyrite, Eycott Hill, Armboth Dyke and Volcanic 
Ash, Thirlmere, Augite-Mica-Diorite, Carrock Fell, Spotted Schist, Banner- 
dale, and re-crystallized Sandstone, Penrith, also a carefully selected and 
beautiful series of crystallised blue Fluor, Blende, and doubly terminated 
Calcite Quartz, and Barytes. 

Now Ready, THE GLACIALISTS’ MAGAZIME, No. 7, Price 6d. 
No. 8 in the Press. + 
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Sale bp Hucfion. . 
e ~—__ s 


TUESDAY, APRIL 24. 

BRITISH AND EXOTIC LEPIDOPTERA, 2 EGGS OF, THE 
GREAT AUK, &c. 

MR. J.C. STEVENS will Sell Sy Auction 


@ at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
APRIL 24, at half-past 12 precisely, Qhe Collection of British Lepi- 
doptera formed by the late Rev. Ja WarTson. of Upper Norwood. ‘Two 


& 


recently-discovered eggs of the Great Auk (A lca impennis) a magni» 

' ficent Egg cl the Afyornis maximus, and other intere-ting eggs; 
Exotic Lepidontéra, Heads and Horns of Animals, Skins, Shells, 
Minerals, Cabinets, &c. 
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a | ALBERT “EDWARD “JAMRACH ^. 


(Late CHARLES JAMRACH), | ., 
d 


° NATURALIST, : 


180 ST. ecGEORGE STREET EAST. T 


Implements of Savage Warfare, Idobs, Sacred Mask® Peruvian Pottery 


Netsuki® China, Lacquer, Gongs, Shells, and other Curios. . a ze 
è a e 


BESE  DRAPERS-INX <DICHROIC) 
















e 
On view the Day prior, 2 till 5, and Morning of Sale, and Catalogues 
"had. e BLACK When this Ink is used writing e 
becomes a pleasure, 
NK è 
I e May be had from all Stationers . 
aaa e venar a n ee Council of KN OWN In Jars, 6d., 1S., & 2s. each. e 
Mathematical, Drawi and Surveyi Instrument madi : * 
“of every dascription. | Steet W. Kowanos, Old Change: fy Naworny & Sons, Newgate 
Of the Highest Quality and Finish, at the most Modergte Prices. é Street ; and to be had ofall Stationers. ' 
lilustrated Price List Post Free, a , 
W. F, S. obtained the only Medal in the Great Exhibition of 1862 for BEWLEY & DRAPER (Limited), Dublin. 
E@tellence of Construction of Mathematical Instruments, and the only b K 
GoLD MDA j fae Sa re Pehin 1885 for Mathe- 
matica ork. liver edal, Architects xMiDition, 10? 2 y F 
Address: GEAT TURNSTILE, HOLBORN, LONDON, W.C. HOLLOWAY S OINTM ENT 
EESE r EE AS 
TO SCIENCE LECTURERS. CURES ° 
See Mr. HUGHES'SePATENT COMBINATION OPTICA a T s . 
TERN, used by late W. Lanz CARPENTER Esq., Tor Fones, dic. Minia. Gout, Rheumatism, Lumbago, Sciatica, : 
ee t truct » Je r «thi x e a & . 
O nyde Micorone Seance Laitora tor Class Damanstta ra, Ma Cuts, Bruises, Sprains, &c. 
e e eade Dr Genara Oana an z 
olytechnic Institution, Dr. H. AN GUINNESS, Mac 
AE Parti, &c. Patent Pamphengos Science Lanterns. Siene Techies INVALUABLE FOR ALL SKIN DISEASES. 
Sets Novelties. Cheapest Lantern Outfits in the World. Grandly Illus. í i . 
trated Catalogue, over 180 choice Engravings, 6¢ ;. Postage, 3¢. List of Holloway s Ointment and Pills may be “obtained of 
300 Lecture Sets, Science Subjects, Views, &c., 6d. ; Postage, 2d. Pamph- pa 
iets Free.—WV. C. HUGHES, SregciaListT, Brewster House, 82 Mortimer all Medicine Vendors, e ® 
Road, Kingsland, N. , A e 
B * 
LANTERN STEREOSCOPE.  (ANDERTON’S PATENT} 
oz f CAN BE ADAPTED TO ANY LANTERN. Age 
t Bi lf b a x oe sé i 
AA TESLAS APPARATUS. - ; 
s Me i es WIMSHURST MACHINES from £115 to £50. 
SLN e RYUI TARTE eini 
Shin ioe AMMETER and VOLTMETER COMBINED, 
LAE Suitable for Schools, £2 10 O. 
S pye 2 p 
Ea HARVEY AND PEAK, 
nif na igi oe (By Special Appointment to the Royal institution of Great Britain}, l s 
; a 56, CHARING CROSS ROAD, LONDONS W. C. ° . 
S e. o 
: ~ nes ; ea : * ad 
. PERKEN, SON AND RAYMENT, MANUFACTURERS. < 
= : CATALOGUE IS SENT’ POST FREE. . 
£c mym 
‘OPTIMUS > SCOUT, OPTIMUS” | | AY ` 
i ize. ition. Field. t 3 , i À 
a Marka 1900 sures, Mageitying PHOTOGRAPHIC | dN ° 
` 4 times. e i 5 
HA e 


7O/- œ 
With Alumiflum body ¢ 
S o / 
For Geneval® Excellence, Definition, and Magnifying Power, we invite 


intending purchasers to test our Field and Opera Glasses against any in 
the world, 





x ; 7 l oe. | > . o 
‘PERKEN; :SON & RAYMENT, “val OXFORD STREET, LONDON. `. 





OUTFITS: 


Rayment’s Wide Angle, Long. Focus, Rack Camera, Three Double Dark. 
Slides, “Optimus ” Rapid Rectilineas®Lens, Instantaneous Shutter, Tripode 


and best Waterproof Case. ° ‘ + 
Giving. Pictures of the Sollowing SIZES in aches. e 9 
4k X 34] 64 x 4ł]8} X.64] 10 X 8 12, X rolz15 X x2 

















£12 £20 £38 e 


£10 £15 £25 
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j ~ ASTRONOMICAL” WORKS FOR SALE. 


ARAGO, FRANCOIS. g Œuvres. 17 Vols. 1861-62. 


£33 
FLÅMSTEED. “Historia Coelestis. Fglio, Calf. 1712. 185, 


ie ceecaat —Atlas Loelestis. Folio, Half-calf. 1781° 
FLAM STEED.—Life by Baily, wiih the “Susp plement. 4to, 
Boards. 1835 39%. 22s, 
GRAY T, R.—History'of Physical Astronomy. 1852, © 125, 
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THURSDAY, Apri tz. 
INSTITUTION OF ELECTRICAL ENGIN#ERS, at 8.—The Best Resistance for 
the Receiving Instrument with a Leaky Telegraph Linge Prof. W. Es 


Ayrton, F.R.S., and C. S. Whitehead. (Discussion, )— Transparent Con- - 


ducting Screens fur Electric and other Appare@us, An Astatic Station 
Voltmeter: Prof. W. E Ayrton, F.R.S., and T. Mather.—Cost of 
Ilectrical Energv: R. E. Crompton, 

MATHEMATICAL Society, at 8.-@u Regular Differeé&ce Terms: The 
President.—-Theorems concerning Spheres: S. Roberts, F.R.S.—Second 
Memoir on the Expansion®of certain Infinite Products: Prof: L. J. 


Rogers.—A Property of the Circum-circle, H,: R. Tucker.--A Proof of 


Wilson’s Theorem; J. Perott. 


FRIDAY, Aprit 1}. 
R WAL Instirrrion, at 9.—Electric Dischaege through Gates: 
Thomson, F.R.S 
Puysicat Socrery, at 8.—Discussion of Prof. Henrici’s Paper on Caleu- 
lating Michines. On the M nimum Temperature of Visibility: P. L. 
Gray.—O.1 the Mechanism of Electrical Conduction: Dr. C, V. Burton, 
Récat ASTRONOMICAL Socrery, at 8, 


f SATURDAY, APRIL t4. 
ROYAL INSTITUTION, at 3, —Life among the Afghans: J. A. Gray. 
Kovac Botanic SOCIETY, at 3.45. 


e 
; MONDAY, APRIL 16. `à. 

- SOCIETY OF CHEMICAL Inpusgry (Chemical Society’s Rooms, Burlington 
House), at 8.—Tha Treatment of Gold Ure at the Witwatersrand {Trans- 
vaal} Gold Fields: ti. de Moseathal,—Nate on Modification of Ferric 
S aide Distillation Process gr Estimıtion of Arsenic in Copper: F, 

atten. 
Vicroria Instirure (8 Adelphi Terrace), at 4.30.—The Religion of the 
Assfrians and Babylonians. 


TYESDAY, APRIL 17. 
ROVAL QISTITUTION, at 3.—~EHlectric Illumination: Prof. J. A. Fleming, 
+ * + kag : 
ZOOLOGICAL SOCIETY, at 8.30.—O" the Bones and M@scles of the Mam- 
malian Hand and Foot: Prof. Karl von Bardelebenm—On Two New 
Species of Sea-Pens of the Family Veretillidz from the Madras Museum : 
Dr. G. Herbert Fowler —On Two New Genera comprising Three New 
Species of Earthworms frum Western Tropical Africa: F. E. Beddard, 


INSTITUTION or Civit ENGINEEKS, at 8.-—-The Training of Rivers: 
Leveson Francis Vernon-Harcourt.--Estuaries: Henri Léon Partiot. 

Roya. STATISTICAL Society (28 Jermyn Street, $.W.), at 7.45.—The 
Conditions and Prospects of Education in India: A. Baines. 

RovaL Victoria Hair (Waterloo Bridge Road), at 8.—Colours: Dr. A, 


H. Fison. 
WEDNESDAY, APRIL 18. 

© Rovat Microscopicar Society (20 Hanover Square, W.), at 8.—On an 
Eocene Deposit of Diatomacex Origin from a Fossil Lake in New Jersey, 
aod the Indentification of it by the Diatoms found in the Deposits: Dr. 
A. M. Edwards. ® . . 

Roya METEoROL@sICAL SOCIETY, at 8.—Some Phenomena of the Upper 
Air: Richard Inwards. 

i THURSDAY, ÅPRIL 19. 

Royar Society, at 4 30 — lhe following Papers will prodadly be read :— 
On Variations observed in the Spectra of Carbon Electrodes ang. on the 
Influence of One Substance on the Spectrum of another: Prof, Hartley, 
F.R.S.—8lectrical Interference Phenomena somewhat analogous ty 
Newton’s Rings: E. H. Barton.—On an Anomaly encountere | in Deter- 
mination of the Density of Nitrogen Gas; Lord Rayleigh, Sec.R.S.— 
Thermoelectric Properties of Salt Solutions: G. F. Emery.~—On Rocks 
and Minerals collected by Mr. W. M. Conway ia the Karakoram Him a- 
layas:” Prof. Bonney, F.R.S., and Miss Raisin.—Contributions to the 
‘Chemistry@of Chlorophyll, No. 5: E. Schunck, F.R.S.—Experimental 
Determination of Poisson’s Ratio: C, E. Stromeyer. e 

Rovar INSTITUTION, at 3.—Musical Gestures: Prof. J. F. Bridge. e 

LINNEAN SOCIETY, at 8.—A Monograph of the Acetabulariex; Prof. Graf. 
zu Sohns-Laubach, 

CHEMICAL SOCIETY, at 8.—Action of Metals on Strong Acids: G. J. 
Burch and J. W. Dodgson.—Action of Light on Oxalic Acid: Dr, A. 
Richardson.—English Jute Fibre, IL.: A. Pears, jun.—Natural Oxycel- 
luloses: C Smith. 

INSTITUTION oF MECHANICAL ENGINEERS, at 7.30.--Description of the 
Grafton High-Speed Steam- Engine: E, W. Anderson. 

CAMERA CLUB, at 8.—The Correlation of the Mouthseof Insects to the 
Mouths of Flowers: Prof. F. Cheshire. 


FRIDAY, APRIL 20, 
ROYAL INsTiTuTion, at 9.—Early British Races : Dr. John G. Garson. 
INSTITUTION OF MECHANICAL ENGINEERS, at 7.30.—~Description of a 
Fluid-Pressure Reversing Gear for Locom stive Engines : David Joy. 
INSTITUTION or Civit ENGINEERS (Students” Meeting), at 8.—The Sinking 
y Compressed Air of the Cylinder-Foundations of the Trent Viaduct; 
enry ©. White. ® 


PHGNIX FIRE OFFICE, 


: 19 LOMBARD ST., E.C., and 57 CHARING'CROSS, S.W. 
l ` R ESTABLISHED 1782. 

M@®DERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 

e PROMPT PAYMENT OF CLAIMS. 
SECRETARIESg-W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. : 
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TRANSACTSONS. Wol. XIII. Part 8, price 


12s., containing the folowing Papers: “*On Remains of an Egtinct 
Gigantic Tortolse from Madagascar *' (Testudo grandidieri, vaillant). 

' By G. A. Boulenger. With thræ plates. ‘‘On the Remains o some 
Gigantic Lamed Tortoises, and of an Extinct Lizard recently d®scdv@red 
ir Mauritius.” By Hans Gadow, F.R.S. ah three plates. * 


RROCEEDINGS OF THE ZOOLQGICAL 


SOCIETY @F LONDON, 1893. Part IV., gontaining the Papers read 
atthe Scientific Meetings h.ld in November and December last. With 
13 Plates. e Price IzS. > 


e # 
To be obtained at the Society’s Office, 3 HanoversSquare, W. or through Pa 


any Bookseller. 


“SAMUEL HENSON, * 


LAPIDARY MINERALOGIST, &e. 


ESTABLISHED 1840 ë 


Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the various Gems, Fancy Stones, and Semi-preciqus. 
Stones, Cut and in the Rough. 

Beautiful Carveg Queensland Opals, Lebradorite, Rock Crystal, 
Agate, &c., &c. | aa ° 

Choice Specimens of New Minerals suitable for Collectors and Museums. 
@ The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Japan. Collections and Apparatus for 


Student or Prospector. 
LESSONS GIVEN : 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, W. 


COLLECTIONS oF MINERALS, ROCKS, or FOSSILS 


Specially prepared to meet Requirements of Students, Lecturers, &c. 


And Illustrating the various Manuals, &c., as ysed at & Colle zes, 
Schools, &¢., price sos. 6d. to 42s. and upwards. Special Instruction a d 
Collections for Travellers, Prospectors, &c. Terms on application. 


MIGROSCOPIC SECTIONS OF ROCKS & MINERALS. 


The largest and best Series of the most interesting varieties feom hundred; 
of localities, All orie price, rs, 6d. each, post fr®. List freson apəlication 


Apparatus, Cabinets, and Appliances "for Museums 
and for Field Work of every description. 
CATALOGUES AND LISTS FREE ON APPLICATION TO 


JAS. R. GREGOR V., 
MINERALOGIST AND GEOLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


THROAT ~ COUGH 


Soreness and Dryness, Tickling and Irritation, inducing (ough, and affect 
ing the Voice. For these symptoms use 


EPPS’S GLYCERINE JUJUBES. 


In contact with the glands at he moment they are excited by the act of 
sucking, the Glycerine in thes# agreeable Confections becomes acfively 
healing. . e 
Sold only in Boxes, 74d., and Tins, 1s. 14¢., Labelled. 





To SCIENTISTS and LANTERNISTS, &c. 


THE -ART OF PROJECTION, AND CSMPLETE 
MAGIC LANTERN MANUAL, by an Expert. Over too fine lles- 
trations, with Priceless wrinkles in all Branches of ical Projection. 
Never before Published. How to choose, what to avoid, and how to 
use Oil, Limelight, Dissolving, Electric, Opaque, (Microscopic, and 
Polarising Lanterns, Slide Making and Painting, Eu arging, Register- 
ing, &c., &c. Prof. LDEN says:—‘'A thoroughly practical gk, 
and should be studied the experienced operator and amateur alike. 
A complete vede mecum of Optical Lantern Manipulations. Price, 
bound in C@&th, 3s. 6¢.; Rostage, sd, Worth its weightgin gold. 
Send for Opinions of the Scientifie Press to. Mr. HUGHAS, Brewster 
House, Mortimer Road, Kingsland, North Lgpdon. be bad 


r”) 
W. WILSON, formerfy Foreman at Messrs. 
ELLIOTT BROS., Optical and Scientific Instrument Maker. Optical 
Benches, Melloni Benches, Goniomef®ers, Spectrometéf#s, Spectro- 
scopes, Cathetometers, Micrometer Microscopes, Micrometer Mmasur- 


ing Instruments of ooy descriptfon, &c, Experimental Work car ied 
out for Professors.— 56 Crogsland Road, Chalk Farm, Loydon, N.W 
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, STUDENTS" OF PAYSIOGRAPIT, GEOLOGY, & MINERALOGY. 


PHYSIOGRAPHY: an Introduction to. | TABLES FOR THE DETERMINA- 


the Study of Nature. With Illustrations and Coloured 
Plates, By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY 


e ~THE MOVEMENTS OF THE EARTH. By J. 
NORMAN LOCKYER, C.B., F.R.S. Cr. "8vo. Sewed. 
ts, 6d 


BOOKS BY SIR ARCHIBA®D GEIKIE, F.R.S. 


ELEMENTARY LESSONS 
PHYSICAL GEOGRAPHY, 
cuts and fen Plates. Feap. 8vo. 


QUESTIONS’ ON GEIKIE’S ELE- 


MENTARY PRYSICAL GEOGRAPHY. For the use 
of Schools, Fcap. 8vo. 1s. d. 


BHYSICAL *GEOGRAP HY, 


Illustrations. ‘Pott Svo Is. 


Ilustrated with Wood- 
45. 6d, 


© With 


[Science Primers. 


TEXT-BOOK OF GEOLOGY. With 


Illustftitns. Third Edition. Revised and Enlarged. 
e Med, Sro; 28s. $ 


CLASS- BOOR OF GEOLOGY. Illųs- 


trated with Woodcuts. Second Edition. Crown 8vo. 
ee 4%: 6d, e 


GEOLOGY. With Illustrations. 


Seo. Is. Sa 


Pott 


[Science Premiers. 


- **Box of Geological Specimens to illustrate Geikie’s 
p Primer of Geology. los. 6d. 


OUTLINES OF FIELD GEOLOGY, 


a New and Revised Edition. 38, 6d, 
bs -æ 


Extra Fcap. 8vo. 


. GEOLOGICAL SKETCHES AT 


S ROME AND ABROAD. With „Mlustrations, 
eros, 6g, 


Svo. 


THE. SCENERY OF SCOTLAND 


| VIEWED‘LN CONNECTION WITH ITS PHYSICAL 
+ GEOLOGY. With a Géblogical Map and Illustrations. 


IN 


e trations and Geological Map, 8vo, 


TION OF THE ROCK-FORMING MINERALS. 


Compiled by F. LOEWINSON LESSING, Professor of 


Geology at the University of Dorpat. 


Translated from 


the Russian by J. W. GREGORY, B.Sc., F.G.S., of the 


British Museum (Natural History), with a chapter on the 
Petrological Microscgpe by Professor G. A. J. COLE, 
M.R. LA. , F.G.S. Super BaT Svo, 4s. 6d. net. 


*PHYSICS *OF THE EARTH'S 


CRUST. By the Rev. OSMOND FISHER, M.A., 
F.G.S., Rector of Harlton, Hon. Fellow of King's College, 
London, and late Fellow and Tutor of Jesus College, 


Cambridge. Second Edition, aftered and enigrged. 
SVO. 125. » 
« 
COAL: Its History and Uses. By 


Professors GREEN, MIALL, THORPE, RUCKER, 
and MARSHALL. Edited by Prof. THORPE. 8v0. 
12s. 6d. 


ECONOMIC GEOLOGY OF THE 


UNITED STATES. With Briefer Mention of Foreign 
Mineral Products. By RALPH S. TARR, B.S., F.G.S,A. 


Assistant Professor x Geology at Cornell U niversity, 


8vo, 16s. net. 


THE GEOLOGY OF NOVA SCOTIA, 


NEW BRUNSWICK, AND PRINCE EDWARD 
ISLAND; or, Acadian Geology. By Sir J. W. DAWSON, 


sla D F: R. S., F.G.S., Principal and Vice- Chancellor of 


M‘Gill ‘College and University, Montreal. Fourth Edition, 
_ with Map, Illustrations, and Two Supplements. Royal 8yo. 
‘215. 


OBSERVATIONS ON THE GEO- 


LOGY AND ZOOLOGY OF ABYSSINIA, made 
during the progress of the British Expedition to that 
country in 1867-1868. By W. T. BLANFORD, F.R.S., 
Deputy Superintendent of the Geological Survey of India ; 
late Geologist to the Abyssinian Expedition. With Ilus- 
21s. 


MICROSCOPICAL PHYSIOGRA- 


PHY OF THE ROCK-MAKING MINERALS. An 
Aid to the Microscopical Study of Rocks. By H. 
. ROSENBUSCH. Translated and abridged for use in, 
*Schools and Colleges by JOSEPH P. IDDINGS. + Illus’ 


trated by 121 Woodcuts and 26 Plates of Photomicrographs. .° 


8vo. 245. 
s 


ELEMENTS OF CRYSTALLO- 


GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO, HUNT- 
INGDON 


Second Edition. Crow 8vo, 125. 6d. e the Johns Hopkins University. Crown 8vo. 65. 
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MESSRS. .MACHILLAN AND- C6:S NEW BOOKS.. ~ 


POPULAR LECTURES AND ADDRESSES. By Loro Kew, P.R.S. In 


Three Volumes. With Hlustrations, owe "8vo. 7s. 6d. each volume. Vel II., Geologyeand General Physics. ee 
i Nature Strips. 
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a Š Previously Published :— ° e° . 
Vo? L-—-THE CONSTITUTION Of MATTER, Second Edition, © .e 
eVol. II].—PAPERS ON NAVIGATION. e 


THE COLLECTED WORKS OF THOMAS *HENRY HUXLEY, F.R.S. > 


In Monthly Volumes, Globe 8vq 5s. each Volume. (THE EVERSLEY SERIES.) 


Vol. IL—METHOD and RESULTS. > Vol. IV.—SCIENCE and HEBREW TRADITION. zi 
Vol. IL—DARWINIANA. Vol. V.—SCIENCE and CHRISTIAN TRADITION. 
Vol. ILI.—SCIENCE and EDUCATION. Vol. VIL.—HUME. With Helps to the Study of Berkeley. 


Vol. VIIL—MAN’S PLACE in NATURE; and other ANTHROPOLOGICAL ESSAYS. ‘ 
LECTURES ON MATHEMATICS. Delivered from August 28 to September 9,° 


1893, before Members of the Congress of Mathematics held in connection wjth the World's Fair tg Chicago at North- e 
western Yniversity, Evanston, Ill, By FELIX KLEIN. Reported by ALEXANDER ZIWET. 8vo, 6s. 6d., net, g 


.MODERN PLANE GEOMETRY. Befhg the Proofs of the Theorems in the 
Syllabus of Modern Plane Geometry, issued by the Association for the Improvement of Geometrical Teaching, With the œ 
Sanction of the Council of the A. L. G.T. By G. RICHARDSON, M.A., Second “Master of Winchester College, 
formerly Fellow of St. John’s College, Cambridge, and A. S. RAMSEY, M.A., Mathematical Master of Fettes College 
Edigburgh ; formerfy Scholar of Magdalene College, Cambridge. Globe 8vo. "35. 6d. 

SCOTSMAN, —* It is simply ani clearly expounded, and forms a valuable connecting treatise between the ordinary Euclids 
and the text-books of the higher geometry. .. . It deserves a hearty welcome, and will no doubt soon be widely in use.’@ 


THE THEORY OF HEAT. By Tuomas Presron, M.A. (Dub.), Rellow of the 


Royal University of Ireland, and Professor of Natural Philosophy, University College, Dublin. 8vo. 17s. net... 


A TREATISE ON HYDROSTATICS. By ALFRED GEORGE AEE F. RS; 


s Professor of Mathematics in the Artillery College, Woolwich. Crown 8vo. 7s. Gd. 


ESSAYS IN HISTORICAL CHEMISTRY. By T. E. THORPE, Ph.D., +B. 5c: 


(Vict.), Se.D. (Dub.), F.R.S., Professor of Chemistry in the Royal Colless of Science, South ‘Kensington, London, 
Crown 8vo. 8s, 6d. net. 


LEEDS MERCTR Y.—*" Scarcely gny recent work will help the student of chemistry to a more pa alae and clegr acquaint- 
ance with the sugge€tive stages in its development and growth.” 


A MANUAL OF MICROCHEMICAL: ANALYSIS: By Prof. H. BEHReENs, 


of the Polytechnic School in Delft, Holland. Wath an Introductory Chapter by J. W. Jupp, F.R.S., Professor of œ 
Geology at the Royal College of Science. With 84 lilustrations drawn by the Author. Crown 8vo, 6s. 


A TEXT-BOOK OF *THE PHYSIOLOGICAL CHEMISTRY* OF THE 


ANIMAL BODY. Including an Account of the Chemical Changes occurring in Disease. By ARTHUR GAMGEE, 
M.D., F.R.S., Emeritus Professor of Physiology in the Owens College, Victoria University, Manchester, &c. With Two 
Chron®- -lithographic Charts by Spillon and goVilkinson. Vol. IL, THE PHYSIOLOGICAL CHEMISTRY OF ¢ 
DIGESTION. 8vo. 18s. 
NMATOURE,—‘' Taken altogether, we have only eas to offer to Dr. Gamgee on the production of his work.” . 
EDINBURGH MEDICAL FOURNAL,—“ Undoubtedly the best and most exhaustive treatise on the subject.” 


MATERIALS FOR THE STUDY OF VARIATION. °Treated with Especial . ` 


Regard to Discontinuity gn the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’s 


ollege, 
Cambridge. 8vo. ®2rs. net, 


e a S 
o OSCIENCE GOSSIP.—* The fine work by Mr. Bateson, just issued by Messrs. Macmillan and Co., is a s first pice wad ande 
will undoubtedly stand as 4 way-mark on the path to investigation of the origin of species.” 


THE STUDY OF THE BIOLOGY OF FERNS BY THE COLLODION. : 


METHOD. For Advanced and Collegiate Students. By GEORGE F. ATKINSON, Ph.B., Associate Professor ë 
e. É Cryptogamic Botany in Cornell University. &8vo. 8s. Ot net. 


METHODS OF PATHOLOGICAL “HISTOLOGY. ° By C. VON KANLDEM. i 


Assistant Professor in the University of Freiburg. Translated and Edited by H. Morfry y,  LETCHER, M. À., M.D. With * 
an Introduction by G. Sims WooBHEAD, MD. Svo. 6s. N . o 


AERQ-THERAPEUTICS ; OR, THE TREATMENT OF LUNG WISBASES* 


By CLIMATE. Being the Lamien Lectures for 1893, delivered before the Royal Collège, of Physicians. "With an 
Address on the High Altitudes of Colorado. By CHARLES THEODORE WILLIAMS, M.A., M.B. Oxon., X 


F.R.C. P., Senior Physician to the Hospital for Consumption and Diseases of the Chest, Bromptdén, aa President of the 


. Rayal Meteorological Society, 8vo, 65, net. 
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i Hydrozoa—Pannaria c®olina 
.| Fertile Spike of Se! aginella ... 


‘| Fertile Branch of Chara ` 
“į Licem phor a. os 


»| Genus: Diatomaceze Slides, consisting of many” 


Type Slide of 24 Eggs of Butterflies, &c., with list , 


WICROSCOPIC OBUECTS, : 


NEW AND INTERESTING., 
i 4 s. d. 

2 

. ve me. I 
Slides*of Marchantia polymorpha Tiken and. 
Spores, Gemmæ, Antheridia, Archegonia, 
Stomatdin Thallus, Section $f Talin aoe 


Parasite of Flying Fox ( Nycteribia) . 
Saw Fly, Female. with Saws... ‘ss 
Scorpion Fly (Panorpa communis) «. 


ese 


ees 
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90 ANADA 


Species of one Genus:—Coscinodiscus, 100 

. Species, 7s. 6d.; Aulgcodiscus, - go Species, | 

- 328. 60.5 Surirefla, 50 T acies, 78. Sd: Navi- 
‘ čula. 100 Species, 75, 6d. 


i Type Slide of 230 Diatoms from Oamaru, with a 


of names z: oer * 
-| Sgt of 24 Slides choice selected Diatoma, i in 
+ case. ws I IŠ 


see z.. -3 57 


ate sae 


of nages s ` ex O 18 
Group of about roo Spotze Spicules; from St. 
Peter; Hungary ... - O 2 
Pype Slide of 50 Foraminifera, with name phote- 
oe graphed undereach Specie Poe See wor Ï 


Any’ of theabove Objects sent by return on receipt of 
: ' remittance for price. 
Cuasstrtep List, representing-a Stock of 40,000 First-| ° 
class Objects, sent post free on application. 


MIGROSCOPES AND APPARATUS. 


WATSO@ & SONS’ TRIPOD EDINBURGH STU- 
DEN'T’S MICROSCOPE issuitable forinvestigations 
with the highest powers. The quality and workman- 
ship are the finest possible, and it is unequalled for 
stabilityand convenience of manipulation by any other 
medium size or Student’s Instrument. Price from 


4455. Í 

WATSON & SONS’ VAN HEURCK MICROSCOPE 
combines every mechanical convenience with the ut- 
most precision-in all the ‘working parts, and is 
Unsurpassed for Photo-Micrography and all Research 


of the most delicate nature, 


NEW. SERIES OF APLANATIC MAGNIFIERS.— 
Made in three powers, magnifying respectively 6, 10, 
and 20 diameters, These give large and flat field, excel- 
lent sien: distance, and exquisite definition: Price 
14s. 6d. eac] 


[LABORATORY DISSECTING MICROSCOPE, ar- 
ranged’ to carry the. above magnifiers, and of most 
convenient design, price 42° 2s. 
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eee een" 
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i\e Kul lliustrateg Catalogue of Microscopes and. appo 


ratus sent Post free on application to 


W. WATSON &.SÓNS, sa=nrona svo 


Opticians to H.M. Government, 
313, HIGH HOLBORN, LONDON, W.C. 
and 78-Swanston Stre&, Melboyrne, Australia. 


Awarded 37 Gold and other Medals at International Ex- 
hibitions, including 5 Highest Awards at the World’s Fair 
“* Chicago, 7893), for excellence of Manufacture. 
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Illustrations, Post Free, 6d 
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ESTABLISHED 1876. 


London, and published by 
April 12, 1894. ' 


in 


Victoria Street, 
Avenue, New York.--THuRSDAY, 
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London, W.C., and 66 F 
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: A. WEEKLY ILLUSTRATED JOURNAL OF „SCIENCE. 
“To the solid’ ground’ ` ° 


Of Valare trusts the mind which builds tor we ”) ~~ WORDSWORTH. 





No. 12 7 7P VOL. 49.) 


_ Registered as a Newspaper at the General Post Office.] 


NEW LANTERN SLIDES 


PUBLISHED BY 
NEWTON & cO., 3,. Fleet St.,e London. 


` 


The Great Barrier Reef of Australia 98 Slides, 
Bacteriology (by Brof» Crookshank) ee we 57 59 
Mongst Mines and Miners (Dolcoath) is sae: 50-55 
Geology—Extinct Monsters: aaa wu 200 gy 
Coal Mining... ae i ier Be: NS 
The Tower of London. ‘an ies was sos 56 gg 
Agcent of Monte Rosa > ue “eed me - y 
The St. Gothard Railway ise nin oase. 3O. cay 
Khyber Pass to Bombay...) sae ven IṢ5O 3 
National Gallery Pictures... sen’ cov BF gg 


&e. , &e. 
Complete Catalogue of all the Slides published by NEWTON & Co. 
end of the most recer®& 


OPTICAL LANTERNS FOR SCIENTIFIC DE MONSTRATION 
PROJECTING ma CROBC FES TRO JECTING POLARISCOPES, 


Price 6d. Post Free. e 
THE. NEW | 





The most Caminous Lime Cylinders made, TARS perfectly, 
true out of Sol® Stone Lime. Packed in half-dozens, Per tin, Aj- 


` PRICES, ° 


$ Pattern A, for Spirit 
onlL. 
Flame, 38 in, 9/= 
3 sin., 11/6 
1 @ 7 iD» 13/6 
Pattern B. 
For Spirit, 20/= 
For Gasoline, 22/6 





- AUTOMATIC BURNERS & BLOWPDES, 


FOR USE WITH 


' ‘METHYLATED SPIRIT AND GASOLINE. 


® 
.: 8 mae 
INDISPENSABLE WHERE NO GAS. 








SIMPLE IN CONSTRUCTION. 





ABSOLUTELY SAFE. 
e. ae De 


FOR ANALYTICAL CHEMISTS, 
Piacoa JEWELLERS, DENBISTS. 


JOHN J. GRIFFIN & SONS, aes 
22 GARRICK STREET, LONDON, W.O. 


THURSDAY, APRIL 19, = 
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[PRICE SIXPENCE. 


(ATL Rights are Reserved. 


NALDER BROS. & CO. 


F. H. NALDER, C. W. S. CRAWLEY. 
E NALDER. A. SOAMES. 'e 
SOLE ADDRESS— 


16 RED LION ST, CLERKENWELL» LONDON, Eo | 


MAKERS OF 


MICROSCOPES, TELESCOPES, 


ASTRONOMICAL CHRONOGRAPHS, e 
GALVANOMETERS & WHEATSTONE BRIDGES, 


. ANp EVERY DESCRIPTION OF 


ELECTRICAL TESTING & MEASURING IPPARATY Ñ. 


RECORDING*DRUMS . 


FOR ALL PURPOSES. 


ILLUSTRATED CATALOGUES FORWARDED FREE 
ON APPLICATION. 


TELEGRAPHIC ADDRESS? 
' SECOHM, LONDON. 


TELEPHONE 
e No. 6770. se 


‘NEGRETTI AND AAA 


SOLE YAKERS OF 


JORDAN'S (PATENT) SUNSHINE RECORDER: 


p ratest and Most Perfec - 
form, : ~~ 


Price ° 
£5 15m 6d. 


X Ñ With a supply of Charts. 
Wir. NEGRETTI . 
E Z AM B RApp © 


SCIENTIFIC 
INSTRUMENT MAKERS 
TO THE Query, 


Ki HOLBORN yIADUCT. e 


Br&aches : rnhill ; 
122 Regent St., London. | 


T aie eMescription ° 
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Telephone No. 6583 Telegraphic Address : @ Negretti, London.” tg 
s à Poi 
e b c ° 
6 f = . 


. î *. ee 
ene * o 
° e j 
@. 
> * ~~ 
cxGw © . a a 


PHE LONDON ¢MQSPITAL MEDICAL 


,¢ ° COLLEGE. > e 


Phe SUMMER SESSION commences on MWY x. . 
‘he Hospital is the la@est in the kingdom; nearly 800 beds are in 
constant use. ° 

APPOINTMENTS i+— House ee House Surgeons, &c. 40 of these 

ag@inéments are made annually. ~ Dressers, clinical clerks, &c., appointed 
- everyethree months. All are free to setidents of the college. Holders of 
resident appointment? Wave free board. » 

SCHOLARSHIPS AND Prizes.—-25 Scholarships and Prizes are given 
annuS. “Students entering in May can compete for thg Entrance Scholar- 
ships in September. — 

Special arrangements have been made to ep@ble Students enteng in May 
to present themselees gor eRamination in July. 


ooo 
L&L pecial Classes arë heldə for the University of London Examinatiggs. 


a» 


r” 


s Olden 


Special entries for Medical and Surgical Practice can be made. 
A reduction of rs guineas is made to the sons of members of the 


profession. . , , . 
The Metropolitan and other railways have stations close to the Hospital 


and College. — . 
For furtheg information apply, 


Mil®End, E. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


: ® 
The SUMMER SESSION commences MAY f and Students then 
entering are eligible for the Open Scholarships offered for Competition on 
September 25 and the two following days. e 
The Hospital contains 695 Beds, of which 500 are in constant occupation. 
The House Physiciancies, House Surgeoncies, Dresserships, and all other 


personallyeor by letter, to 
l MUNRO SCOTT, Warden. 





Appointments, are given acgording to thæ merits of the Candidates, and with» . 


out extra payment. 

Scholarships and Prizes amounting in the aggregate to £550 are open for 
competition toall students, Special Classes are held for the Examinations 
of the University of Loncon. : : 

Four Entrance Scholarships, Two Open Scholarships in Classics, Mathe- 
matics, and @lodern Languages; one of the value of £100, open to Candi- 
dates under twenty years of age; and one of the value of £50, open to Candi- 
dates under 25 years ofage. ‘I'wo open Scholarships in Chemistry, Physics, 
and Biology: one of thegvalue of £150, and another of £60, open to candi- 
dates under 25 years of age. : 

For Progpectus and further information apply to the Dean, Dr. Le E. 
Suaw, Guy's Hospital, London, S.E. 


ST. THOMAŞ’S HOSPITAL MEDICAL 
SCHOOL, 


+ ® 
- ALBERT EMBANKMENT, LONDON, S.E. 


The SUMMER SESSION will commence on TUESDAY, MAY r 
Students entering in the Summer are @ligible to compete for the Science 
Scholarships of £150 and £60 awarded in October. 

There are Prizes and Scholarsh¥s of the value of 4500. 
ments are open to Students, without extra charge. 

Specia i ae for tha Examinations of the University of London are 
held throughout the year, and, Tutorial Classes in Medicine, Surgery, and 
ei for the January, April, and July Examinations of the ‘‘ Conjoint 

oard.” , 

A Register of approved lodgings, and of private families receiving 
Boarders, is kept in the Secretary’s Office. 

Prospectuses and alf particulars may be obtained from the Medical 


Secretary, Mr. G. RENDLE. 
G. H. MAKINS, Dean. 


All Appoint- 


* UNIVERSITY COLLEGE, LONDON, 


FACULTY OF MEDICINE, 


a The SUMMER SESSION begins on MAY r. The work is arranged so 
that a Student may advantageously, beginghis Medical Curriculum then, ` 
F% information may be obtained from @ither of the undersigned. 


e’ * V, A, H. HORSLEY, M.B., B.S., F.R.S., Dean of the Faculty. 
J: M. HORSBURGH, M.A., Secretary. 


- PHYSIOLOGICAL AND TECHNOLOGICAL 


LABORAPORY FOR THE FERMENTATIONS. 
i COPENHAGEN (30 Frydendalsvej). 


eDirecror: ALFRED JORGENSEN, 
Author of '* Micro-Organisms and Fermentation.” 





4° 
e Courses of Instruction, for Beginners as wel¥as for advanced Students, in 
he Physiology and Technology of Fermentations, with pgtticular regard to 
Prog. Hansen's System for the Analysis@nd Pure Cultivation of Yeast. 
The Laboratory possesses a numerous collection of Culture-Yeast Species, 
Wild Veast@ and Zymgg@#nic Bacteria. f 
Manuals gM Instruction :— Alfred „Jörgensen: ‘‘ Micro-Organisms and 
Fermentation” (published by F. a’: “Eyon, Eastcheap Buildings, London), 
e New Edition, g 893. 
E. Chr. Hensen: ** Untersughui@gen aus der Praxis der Garungsindustrie’”’ 
Beitgieg zur Lebensgeschichte der Mikroorganismen), fublished by R. 
ourg, Munich, 2 woils., 18goy2. In French in Comptes rendus du 
Laboratoire de Carlsberg (Hagerup, Copenhagen). 
» Further pagticulars on application ¿e DIRECTOR, 
ee 
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« LONDON B.Sc. 


Science Courses for Tondo B.S Intermediate Sgience and Pre- , 
liminary Scientific Examinations 1894 and 1895 may now be 
commenced at 


University Correspondence Colle ge 


CENTRAL LONDON LABORATORIES, , 
32 RED LION SQUARE, HOLBORN, W.C. 


Practical Classes in Biology, Chemistry and Physics in the Afternoons 
and Evenings. Complete Inter. Science and B.Sc. Coursesin the Vacation 
for those who cannot aftend during Term. 

During 1898, 207 U.C.C. Students were successful at London 
Science Examinations. e 
® Prospectus and full particulars of Classes, post free on application to 


THe Secrerary (Univ. Cor. Coll, London Office),' 32 Red Lian 
Square, London, W.C. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND ® e 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. š e 


PrixciraL—G. W. boe TUNZELMANN, B.Sc., M.LE.E, 
Semior-Instrucror-~C. CAPITO, M.I. E.E., M.L.ME. 


. e 
Laboratories, Wynamo Room, Stegm Engine, Engineering Workshop 


- with Machine Tools, Pattern Shop, &c. 


The College provides a Training for Electrical, Meghanical, Civil, anc 
Mining Engineers, for Science Students in Mathematics, Physics, Che- 
mistry, Biology, Geology, and Mimeralogy, and Preliminary Training for 
Students entering Cooper’s Hill and the Central Institution. 





- MANSFIELD. * 


BRUNTS’ TECHNICAL SCHOOL. 
WANTED, in July, a FIRST ASSISTANT MISTRESS, to take 


‘ charge (according to the Charity’ Commissioners’ Scheme) under the Head 


Master, of the Girls’ side of the above School. Accommodation for xra0 
Girls, from rr to 16 years. General English Subjects, Needlework, Dress- 
making, Cookery, LaundryWork, and Domestic Hgonomy to be taught. 
Salary £80 to £99, according to qualification. 

Applications, with copies of testimonials, to be sent not later than April 30, 
1894, to W. N. Sarut, Clerk to Brunts’ Technical School, Mansfield, Notts., 
who will give further particulars if required. 


RENNES eit tet ae a Ee IS Ae ye 
CORPORATION OF LANCASTER. a 


STOREY INSTITUTE. 


APPOINTMENT OF PRINCIPAL. 


The Storey Institute Committee of the Corporation of Lancaster invite 
applicationsgpr the Post of PRINCIPAL of the STOREY INSTITUTE, 
from, persons qualified to give instructionin one or more of the chief branches 
of Science. The salary offered is £250 a year. 

Applications must reach the undersigned (from whom a schedule of the 
duties may be obtained) not later than MAY x2. 


W. O. ROPER, Town Clerk, 


FOR SALE. 


‘THOMSON Quadrant Electrometer, with water-dropping apparatus, bye 
WHITE, of'Glasgow ; cost price, £35. ea 

Large-size Model Spectroscope, with 4 large dense glass prisms, divided 
silver to 10”, and arranged for use as Goniometer and Polariscope, by ELLIOTT 
BROTHERS ; cost price, 460., ; , 

30 Polariscope Objects, in case, with other accessories, by BROWNING ; 
cost price, 417. i ; 

x 3-mile Induction Coil, 416 ros. e 
® .-Cell Bichromate Battery, Spark stand, &c., by Lapp & Co.® Zir rs. 

Mirror, on stand, for Spectroscope, by HILGER ; 45. 

Apply, stating Mice offered, to Miss Prance, Frognal,. Hampstead. 


ir a ee 


® 
A.R.C.S. (Lond.), desires a Position ase 
SCIENCE MASTER or LECTURER, in or near Londen. Chief 


Subjects : Chemistry, Physics, and Mathematics.—Address, ‘* Fac, S.,” 
Faience House, Warriner Gardens, Battersea Park, S.W., ; 


@ ‘e 
BROWNING’S STUDENT’S SPEGTRO- ° 


SCOPE, in perfect condition, £3 (Catalogee Pike, £6 ros.).— F RVER, 


Chatteris. , š APRII 
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Sale by Huction 
» _ & ” 


TUESDAY, APRIL 24. f 
BRITISH AND EXOTIC LEPIDOPTERA, 2 EGGS pF THE 
GREAT AUK, &c. 


MR. J.C. STEVENS will Sell*by Auction 
e 


at h® Great Rooms, 38 King Street, Covent Garden, on ZU ESDAY, 
APRIL 24, at half-past 12 precisel® the Collection of British Lepi- 
doptera formed by the late Rev. J. Warson. of Upper Norwood. Two 
recently-discovered eggs of the’Great Auk (Alca impennis), a magni- 
ficent Egg of the Apyornis maximus, and other interesting eggs; 
Exotic Lepidoptera, Heads and Horns of Animals, Skins, Shells, 
Minerals, Cabinets, &c. 


On, view the Day prior, 2 till s, one Morning ®f Sale, and Catalogues 
. ad. 


BIOLOGICAL SPECIMENS 


FOR 


DISSECTION. 


ALL the forms required for the various Science Courses, notably the 
London B.Sc. Intermediate and Final. 

To show the range in the supply, we select the following few examples 
from our list of upwards of 500 types :-— o 


SCYLLIUM, 6s. 6d. per doz | PATELLA (large), rs. 6d. per doz. 
AMPHIOXUS, 65. Ód. ,, Cuitons (2 ins. lung), 45. 3s 

e ASCIDIA, $5. 5 | Nereis (large), 35. i 
Sepia, 15. 6d. each. HoLtorHurians (3 ins. long), rs. 4d, each. 


Smaller Quantities at Proportionate Prices. 


SKELETONS AND DISPLAYED SPECIMENS 
FOR DEMONSTRATION PURPOSES. 


MUSEUM SPECIMENS. 
LISTS ON APPLICATION. 


SINEL & HORNELL, Biological Station, Jersey (C.L). 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox globator, Vaucheria in reproduction, ang other Alga, Amæba, 
Actinosphærium, Codosi®, Euglena. Stentor, Hytra, Melicerta ringens, 
Lophopus crystallinus, arid others. Specimen Tube, with Drawing, Price 
rs) Post Free, . Living Crayfish, and other Types for Dissection. 


THOMAS BOLTON, . 
25 BALSALL HEATH ROAD, BIRMINGHAM, 





MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living* 


or preserved by the best methods :-— 


Sycon; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten; 
Bugula, Crisia, Pedicellina ; Hol@huria, Asterias, Echinus ; Ascidia, Salpa 

® (preserved), Scylhum, Raia, &c., &c. ğ 
Fpr pices and more detailed lists apply to 
, e EDWARD J. BLES, Director. 
The Laboratory, Plymouth, 


F. H. BUTLER, M.A. Oxon., Assoc. R.S. Mines. 


NATURAL HISTORY AGENCY, 





COLLECTIONS OF* MINERALS, ~ 


ROCKS, OR ROSSILS,* « 


For the Use of Studengs, Science Teachers, Pr&pectors, &c., and to ® 
e illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. Gd ; 100 d&., 21s.; 200 do., 42S% 


New Price List oP Minerals, Rocks, and Stratigraphical Series « 
of Fossils Bost Free. s? 
ROCKEECTIONS for the MICROSCOPE from rs. 6d. each, Pose Free, 
ag a __ CATALOGUES GRATIS. € a? 
CABINETS, GLAS3-CAPPED BOXES, TRAYS, HAMMERS, &c. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


SAMUEL.: HENSON, 
LAPIDARY MINERALOGIST, é&e. 


ESTABLISHED 1840. 


‘Precious Stones Cut and Mounted to any Design. Always on hand, 
Good Examples of the garious Gems, Fancy Stores, and Semi-precious 
Stones, Cut and in the Rough. yi 

Beautiful Carved Queensland Opals, Labradorite, 
Agat@ &c., &c.’ 

Choice Specimens ot New Minerals suitable for Collectors and Museums. 

The Finest Collection of Mocha Stones ever made now on View. 

Diatomaceous Earth, Hakodadi, Jap@h. Collectigns and Apparatus for 


Student or Prospector. 
LESSONS GIVEN. 


SAMUEL HENSON, 


97 REGENT STREET, LONDON, w.® 


COLLECTIONS oF MINERALS, ROCKS; o FOSSILS. 


Specially prepared to meet Requirements of Students, Lecturers, &e. 


And Illustrating the various Manuals, &c., as usgd -at all Colleges, 
Schools, &c., price ros. 62. to 42s. and upwards. Special Instruction and 
Collections for ‘Travellers, Prospectors, &c. ‘Terms on application. 


MICROSCOPIC SECTIONS OF ROCKS*& MINERALS. 


The largest and best Series of the mostginteresting varieties from hundreds 
oflocalities. All one price, rs. 6d. each, post free. List free on application. 


Apparatus, Cabinets, and Appliances for Museums 
and for Field Work of every desgription. , 
CATALOGUES AND LISTS FREE ON*APPLICATION TO 
SAS. R. GREGOR Y, 


MINERALOGIST AND GEQLOGIST, 
88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. 


Rock Crystal, 


THE ZOOLOGIST. : 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F,L.S., F.Z.S., Member ofthe 
British Ornithologis®’ Union, contains— è 


Original Articles by well-known naturalists in every branch of zoologye; 
habits of antmals: arrival and departure of migratory birds; occurence of 
rare birds; distribution and migration of British fresh-water fish: new or 
raregtnarine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and hab&s of the species; and 
other matters of general interest to those who delight in naturalghistory. 
Reportsof the Linnean, Zoological, and Entomological Societies. Reviews 
of vatural history books. Occasional translations from foreigngzoological 
journals of important and interesting articles in various branches of Zoology. 
Ahere are occasional woodcuts, - . 
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Dufton Pik@and Permian Calcareous Conglomerate, Brockram, Westmore- 
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Ash, Thirlmere, Augite-Mica-Dionte, Carrock Fell, Spotted Schist, Banner- 
dae, and re-crystallized Sandstone, Pen#@th, also a carefully selected and 
Beautiful serieg of crystallized blue Fluor, Blende, and doubly terminated 
Calcite Quartz, and Barytes. š 
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` PAPERS AND NOTES ON THE GLACIAL GEOLOGY OF ‘RET BRITAIN AND IRELAND, 
By the late HENRY CARVILL LEWIS, M.A., F.G.S., - 
Professor of aaa in the headend of Natural Sciences, Philadelphia, eagd Professor of Geology i in Haverford College, U.S.A. 
e® o Edited from hiPunpublished MSS. with an Introduction, by HENRY JW. CROSSKEY, LL.D., F.G.S. 
° i London: LONGMANS, GREEN, &°CO. 
° 
p. C 
e . ` © ; 
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2 a SMALL BPECTRIC | ` NEW WORKS. 
~ Sa FIELD GEOLOGY. 
i K A Text-book for Students, Land Surveyors, &e. By W. H. 
® PENNING, F.G.S., and A. J. JUKES-BROWNE, F.G.S. 
New Edition, with Coloured Map, Price 7s. 6d. 
af SIMPLE DICTIONARY OF THE ACTIVE 
*FOCUS AND PRINCIPLES OF PLANTS: 
e KEEPING. CERTAIN Alkaloids, Bitter Principles, Glucosides, &c. By C. E. SOHN, 
: ‘DOL 3 ,¥.C.S. This Day, Price ros. 6d. 
e COOL, WILL FIT , 
NATURE'S HYGIENE. 
LANTERWS A. Systemat&# Manual of Natural Hygiene. By C. T. KING- 
y 
4 ZETT, F.I.C., F.C.S.° Fourth Edition, Price 10s. 
-@ ; 
London: BAILLIERE, 20 and 21, King William St., Strand? 
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; ASTRONOMICAL WORKS FOR® SALE. 
ARAGO, FRANCOIS.—Ciuvres. 17 Vols. 1861-62. 
geil = 43 35- ® 
Pater. PRICE £4 4s. FLAMSTEED.—Historia Coelestis. Folio, Calf. 1712. 18s, 
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ex 5 
í FLAMSTEED.—Life by Baily, with the Sipplement. tato 
406 STRAND, W. C., 457 WEST STRAND, W. C., Boards. 183537. A225. i Pe Í i 
7 GRACECMURCH STREET, ¢.C., LONDON, GRANT, R.—History of Physical Astronomy. 1852. 12s. 
‘ GREENWICH.—Results of Astronomical Observations, 
The Cambri e Scientific Instrument Cc 1859-80. 22 Vols. gto. £2 zs. A 
ee Row, astrument es aia NEWTON, Sir J.— Principia, i’ English. 3 Vols, 1803, 
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CALLENDAR’S PATENT “ELECTRICAL P YROMETER PONTECOULANT. —Théorie Analftique du Systéme du 
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cation. enan Vol. r [r827] to 53 [1893] in 34 Vols., uniformly bound in 
@ clot 30. 
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ments, &c., with g5 Illustrations, Post Free, 1s. 6d, Vols. x tog, 14, 17, 18, 24 to 49, Part z. 6 Vols. in 5. Half-mor., thee 
aiae a See Go j c b id rest as published. £318 18 185, 
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DIARY OF SOCIETIES. 
s 8Lonpon. e 


THURSDAY, APRIL 19, 
Rovat SOCIETY, at 4.30,—On Variations observed im the Spectr 
Carbon Electrodes and on the Influence of One Sub@tdance on the 
trum of another: Prof. Hartley, F.R.S.— 
mena somewhat analogous to Newton’s Ri 


® mination of the Density of Nitrogen Gas: Lord Rayleigh, Sec, R. S. 
Thermoelectric Properties of Salt Solutions: G, F. Emery. —On Ro@ks 
and Minerals collected byMr. W. M. Conway in the Karakoram Hima- 
layas: Prof. Bonney, F.R.S., and Miss Raisin.~Contributions to the 
Chemistry of Chlorophyll, No. 5: E. Schunck, F.R.S.—Experimental 
Determination of Poisson’s Ratio: C. E, Stromeyer. 

ROYAL INSTITUTION, at 3.—Musical Gestures: Prof. J. F. Bridge, 


LINNEAN SOCIETY, at 8.—A Monograph ef the Acetabularieax; Prof. Graf. 
o ; 


zü Sohns-Laubach. 

CHEMICAL Society, at 8.—Action of Metals on Strong Acids: G. J. 
Burch and J. W. Dodgson.—~Action of Light on Oxalic Acid: Dr. A. 
Richardson.—English Jute Fibre, 11.7 A. Pears, jun.—Natural Oxycel- 
luloses: C Smith. 

{NSTITUTION OF MECHANICAL ENGINEERS, at 7.30.-—~Description of the 
Grafton High-Speed Steam-Engine: E. W. Anderson. 

Camera CLUS, at 8.—The Correlation of the Mouths of Insects to the 
Mouths of Flowers: Prof. F. Cheshire. @ 

-FRIDAY, APRIL 20. 

ROYAL INSTITUTION, at 9.— Early British Races : Dr. John G. Garson. 
{NSTITUTION OF MECHANICAL ENGINEERS, at 7.30.~~Description of a 
Fiuid-Pressure Reversing Gear for Locom tive B&gines : David Joy. 
Institution oF CIVIL Encrggzers (Students’ Meeting), at 8.-—~-Sinkiog 

of the Cvlinder-Foundations of the Trent Viaduct under Compressed Air; 
. Henry T. White, 
‘Qui®ett Microscoricar Crus (20 Hanover Square, W.), at 8. 
MONDAY, APRIL 23. 

SANITARY INSTITUTE (Parkes Museum), at 8 30.-—Instruments, and Ob- 
servations and their Representation,: G J. Symons, F.R.S. 

CAMERA CLUB CONFERENCE (Sogiety of Arts), at 3@-Address by Captain 
W. de W. Abney, C.B., F.R.S. 

RovaL GEOGRAPHICAL SOCIETY, at 8.30.—The Face of the Earth: Prof, 


C. Lapworth F.R.S. 
TUESDAY, APRIL 24. 
ROYAL INSTITUTION, at 3.—Electric Illumination : Prof. J. A. Fleming, 
E.R.S. - 
CAMERA CLUB CONFERENCE (Society of Arts), at 3. a 
e RKovat Victoria Hatt (Waterloo Bridge Road).—The British Empire: 
Dr. E. G. Ravenstein. 
PHOTOGRAPHIC SOCIETY, at 8. i . 
INSTITUTION OF Cıvıl ENGINEERS, at 8.—-The Training of Rivers: 
L. F. Vernon-Harcourt.— Estuaries: Henri Léon Partiot. 
WEDNESDAY, APRIL 25. 
GEOLOGICAL SOCIETY, at 8.—Further Notes on some Sections on the New 
Railway from Romford to Upminster, and on the Relations of the Thames 
. Valley Beds to the Boulder Clay : T. V. Hulmes.~-On the Geology of 
the Pleistocene Meposits in the Valley of the Thames at Twickenham, 
"with Contributions to the Fauna and Flora of the Period: Dr. J. R. Lee- 
son and G. B. Laffan. On a New Goniatite from the Lower Coal- 
Measures (Goniatites elegans): Herbert Bolton. 
BRITISH ASTRONOMICAL ASSOCIATION (University College), at s, . 
SOCIETY oF ARTS, at 8.—Sume Recent Developments of Pl®tographic 
Chemistry: Chapman Jones. 
THURSDAY, APRIL 26, | 
Roya SociETY, at 4.30 —The following Papers will srebably be read s- 
A Contribution to the Study of the Yellow Colouring Matter of the 
Urine: Dr A. E. Garrod.—Some Points in the Histology of the Nervous 
System of the Embryonic Lobster: E. J. Allen-The Refractive 
‘Charactez of the Eyes of Horses Veterinary Captain T. Smith.—Correc- 
‘tion of an Error of Observation in Part XIX. of the Author's Memoirs on 
the Organisation of the Fossil Plants of the Coal-Measu@es; W. C. Wail- 


liamson, F.R.S. . : 
INSTITUTION OF ELECTRICAL ENGINEERS, at 8.— Cost of Electrical Energy : 


R. E. Crompton. 

SANITARY INSTITUTE (Parkes Museum), at 8.30.--Temperature of Air, 
Soil and Water. . 

Society oF ARTS (Indian Section), at 4. 30.—-Municipal and Village Water 
Supply and Sanitation in the gNorth-West Provinces and Oudh: Sir 
Auckland Colvin, K C.I., K.@.M.G. 

FRIDAY, APRIL 27. 


f . b : 
®ovar INSTITUTION, at 9.— Action of Light on Bacteria and Fungi: Prof. 


H. Marshall Ward, F.R.S. : : 
AMATEUR SCIENTIFIC Society (Memorial Hall, Farringdon Street), at y.. 
PuysicaL SociETy, at 5.—The Mechanism of Electrical Conduction: Dr. 

C. V. Burton.—A Graphic Method of Construciing the Curves of Cur- 

rent in Electromagnets and Transtormers: Major Hippesley, R.E.—The 

Design and Winding of Alternate Current Electro-magnets; Prof. S. P. 


Th son, F. R.S. 
an SATURDAY, APRIL 28. E 
® RovaL Boranic SOCIETY, at 3.45. 


SUBSCRIPTIONS TỌ “NATURE,” 
' d. 


er Se 
Vearly £244 2 eee SG wae a 
@lalf-yearly 2... - een ee ee OM G 
© Quarterly oa ecas awaa OCF GE 
To ALL PLACES ABROAD ;— l 
Yearly css es eB escasas ITIO 6 ' 
Se. Ser E a E 


Quarterly e. .». .» . s>». 


..>' O Q 
` Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C, 


ae NOW READY. 


of 
et» 
Igctrical Interference Pheno- 
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SCIENCE ‘PROGRESS. 


A MONTHLY REVIBW OF CURRENT ,SCJEN- 
* TIFIC BNVESTIGASION. ° 


J 
e Edited by J. BRETLAND FARMER, MMA, 


WirH THE Cœ@OPERATION OF THE FOLLOWINGg EDITORIAL COMMITTEE — 
H, E. Armsrronc, FR.S., Professor of Chemistry at the City and « 


Guilds of London Ins@itute for Techniogl E ucgtion. 
G. F. Merarp, F.R.S., Professor ef @tural and Experimenta gi” 


Philosophy in the University af Dublin. 
C. S. SHERRINGTON, F.R.S., St. Thothas’s Hospijal. 
J- W. Jupp, F.R.S., Professor of Geology, Royal College of Science, 


London, - 
W. J. SoLLas, F.R.S., Professor of Geology in thè University of Dublin. 
W., F. R. WELDON, F.R S> Professor of Zoology. University College, 


ondqp. 
G. 5? Howes F.Z.S., Professor of Zoology, Royal College of Science, 
ondon. 
H. Marsau Warn, E.R.S., Professor of Botany, Royal Iẹgian 
Engineering College, Cooper's Hill, Staines. 


Contents of APRIL NUMBER: . 

EPIGENESIS or EVOLUTION. By G. C. Bournz, M.A.. Fellow of 
New. College, Oxford. 

On OUR PRESENT KNOWLEDGE of the NUMERICAL VALUE 
of the MECHANICAL EQUIVALENT of HEAT. By E. Hy 
GRIFFITHS, M.A. 

RESEARCHES on PROTEIN METABSLISM ByE. H. STARLING, 
M. D.. Lecturer on Physiology at Guy’s Hospital, London. 

The EVOLUTION of IGNEOUS ROCKS. By Atrrep HARKER, 
M, A., Fellow of St. John’s College, Cambridge. 

VERMES, CGQELENTERATA, and PROTOZOA. By Sypnevy J, 

.. Hickson, M.A., D.Sc., Fellow of Downing College, Cambridge. 

On the STUDY of ADAPTATION in PLANTS. By K. Goegszt, 

Ph D., Professor of Botany in the University of Munich. 


London: THE SCIENTIFIC PRESS, Lignited, 428 Strand, W.C. 


MESSRS. MACMILLAN «C0.’S 


NEW BOOKS.. , 


THE THEORY OF HEAT. By 


THOMAS PRESTON, M.A. (Dub.), Fellow of the 
Royal University of Ireland, and Professor of Natural 
Philosophy, University College, Dublin. 8vo. 175. net. 


A TREATISE ON HYDROSTATICS. 


‘By ALFRED GEORGE GREENHILL, F.R.S., Pro- 
fessor of Mathematics in the Artillery College, Woolwich, 
Crown. 8vo. | 7s. 6d. . 9 


ESSAYS iw HISTORICAL CHEMIS- 


TRY. By T. E. THORPE, Ph.D., B.Sg. (Vict.), Sc. D.e 
(Dub.), F.R.S., Professor of Chemistry in the Royal Col- 
lege of Science, South Kensington, London. Crown 8vo. 
Ss, 6d. net. l 
MR, PATTISON MUIR [N “NATURE.” —“I fancy 
ittle » 
acquaintance with chemistry, will not care to put jt down tifle 
they have read it through ; and that those who dip into it, know- 
ing no chemistry, will determine to begome more familiar with® ẹ 
this, the most fascinating and the most human of the sciences.” 


A MANUAL OF MICROCHEMICAL 


ANALYSIS. By Prof. H. BEHRENS, of the Polytechgic 
School in Delft, Holland. With an Introdttory Chapter 

by J. W. Jupp, F.R.S., Professor of Geology at the ° 
Royal College of Scignce. With 84 llustrationsdrawn by œ 
the Author. Crown 8yvo. 6s. op ° 


® 

AERO-THERAPEUTICS; or, THE 
TREATMENT OF® LUNG DISEASES BY €LI- 
MATE, Being the Lumleian Lectwes for 1898° deliveréd 
before the Royal College of Physiciank$. Witf§an Address 
on the High Altitudes of Qolorado, By CHARLES 
THEODORE WILLIAMS, M.A., MeD Oxon, ° 
F. R.C. Pa, Senior Physician to the Hospital for Consnmp- 
tion and Diseases of the Chest, Bromspton, late President of e 
the“Royal Meteorological Society. 8vo. 65. net. 
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“ESSAYS ine HISTORICAL GHE- 
MISTRY. By T. E. THORPE, F.R.S., Professor 
of Chemistry if the Royal College of Science, South 
Kensington, London. Crown vo, 8s. 6d. net. 
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e $ 0 Š 
HISTORY of CHEMISTRY from the 
EARLIEST TIMES ‘to the PRESENT DAY. By 
ERNST VON MEYER, Ph.Ds Translated by GEORGE 
* McGowan, Ph.D. vo, 14s. net. m 


EXPE RIMENTAL PROOFS of CHE- 
MICAL THEORY r BEGINNERS. By WILLIAM 
RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, ‘London. Second Edition. 
2s. 6d, 


+ 


è 

CHEMICAL THEORY for BE- 
GINNERS. By? LEONARD DOBBIN, Ph.D., and 
JAMES WALKER, Ph D., D.Sc., Assistants in the 
Chemistry Depértment, University o of Edinburgh. Pott 
8vo, 25. Gd. . 


OUTLINES « of GENERAL CHE- 


MISTRY. By Prof. WILHELM OSTWALD. Trans- 
* lated by J. et D.Sc., «Ph.D. 8vo, ros. net. 


INO GANIC. and “ORGANIC CHE- 
MISTRY. A Complete Treatise on Inorganic and 

ə Organice Chemistry. By Sir H. E. ROSCOE, F.R.S., 
and Prof. C. SCHORLEMMER, F.R.S. Illustrated, 
8vo, Vols. I. and II Inorganic Chemistry. Vol, IT 
Tne Non-Metall% Elements, 21s. Vol If. Part I. 
Metals, 18s, Vol. II. Part II. Metals, 18s. Vol. III, 
Organic Chemistry. Parts I., IL, IV., and PIL, 21s. 

ee each. Part@I II. and V., r8s. each. 


INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
a o’ Assisted by Josera Lunt, B.Sc, Globe 8vo, 2s. 6d. 


| ° LESSONS in ELEMENTARY CHE- 


MISTRY, INORGANIC and ORGANIC. By Sir 
e H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
e Revise l. Fcap. 8vo, 45. 6d. 
Cd 


. A TEXT-BOOK of. INORGANIC 


: CHEMISTRY. . By Prof. IRA i SEN 8vo, 16s. 


INORGANIC CHEMISTRY.” By the 
same, ~gown Sah 6s. 6d, 


“ORGANIC CHEMISTRY. By the 


x. 
° same. Crown 8ve, 6s. 6d. « 
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Pott 8vo, 
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STUDENTS. 


The ELEMENTS. of CHEMISTRY 


By the same. New Edition. Fcap. 8vo, 2s. 6d. 
6 


PRACTICAL INORGANIC CHE- 


MISTRY. By FRANCIS JONES, F.R.S, E. Fcap. 8vo, 
2s. 6a, ; 


PRACTICAL ORGANIC CHEMIS- 
TRY. By J. B. COREN, Ph.D. Fcap. na 2s, 6d. 


A SERIE® of CHEMICAL PROB- 
LEMS, WITH KEY. By T. E. THORPE, F.R.S. 
New Edition, Revised by W. TATE. Fcap. 8vo, Z5S.o 


CHEMICAL ARITHMETIC. With 


1200 Probles. By S. LUTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 4s. 6d. 


The ELEMENTS of THERMAL 


CHEMISTRY. By M. M. PATTISON MUIR, M.A, 
F.R.S. È., assisted by D. M. WiLsoN. With a Plate. Svo, 
12s, 6d 


A TEXT-BOOK of the PHYSIOLOGI-. 
CAL CHEMISTRY of the ANIMAL BODY, including 
an Account of the Chemical Changes occurring in Disease. 
By ARTHUR GAMGEE, M.D., F.R.S Vol. II. The 
Physiological Chemistry of Digestion. With two Chromo- 
Lithographic Charts by SPILLON and WILKINSON. 8vo, 
185.0 (Vol. I. 8vo, 18s.) 


The CHEMICAL, BASIS. of the ANI- 


MAL BODY. An Appendix to Foster’s ‘‘ Text-Book of 
Physiology.” Fifth Edition. By A. SHERIDAN LEA, 
M.A., D.Sc, F.R.S., University Lecturer in Physiology 
in the Idgiversity of Cambridge ; ; Fellow of Caius College. 
Seo, Cloth, 7s. 6d. 


The FOOD of PLANTS. An Introduc- 


tion to Agricultural Chemistry. By A. P. LAURIE, 
M.A., Fellow of King’s College, Cambridge, adviser in 
Technical Education to the Bedfor@shire County Council. 


Pott 8vo, ra í 


BLOWPIPE ANALYSIS. By J. Lax- 


DAUER. Authorised Translation by J. Tay Lor, of 
Owens College, Manchester. New and pene Re- 
Š vised Edition. Globe 8vo, 4s. 6d. 


METHODS of GAS ANALYSIS. By 


Dr. WALTGIER HEMPEL. Translated by Dr. L. M. 
DENNIS. Crown 8vo, oe 6d. 


THE CHEMISTRY of PHOTO- 


GRAPHY. By RAPHAEL MELDOLA, F.R.S., 
Professor of Chemistry, Technical College, F igsbury. 
Crown 8vo, 6s. Nature Series, 
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g STUDENTS OF < PHYSIOGRAPHE CHOLOGY, j MINERALOGY. 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY 


—THE MOVEMENTS OF THE EARTH. By J. 
NORMAN, LOCKYER, C.B., F.R.S. Cr. 8vo. Sewed. 
Is. ôd. ` o 


e] 
° BOQKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS IN 


PHYSICAL ‘GEOGRAPHY. Illustrated “vith Wood- 
cuts and Ten Plates, Fcap. 8vo. 45. 6d. 


$ 


QUESTIONS ON GEIKIE’S ELE- 


MENTARY PHYSICAL GEOGRAPHY. For the use 
* of Schools. Fcap, 8vo. 15. 6d. 


= With 


[Science Primers, 


PHYSICAL GEOGRAPHY. 


Illustrations. Pott 8vo. 1s. 


Ea OOs 
TEXT-BOOK OF GEOLOGY. With 


la b @ r o> 


; r 


 PHYSIOGRAPHY: an Introduction toe] TABLES FOR THE DETERMINA- 


TION OF THE ROCK-FORMING MINERALS. 
Compiled by F. LORWINSON-LESSING, Pgofessor: of 
Geology’ at the University of Dorpat. Translated aom 
the Russian by J. W. GREGORY, B.Sc., F.G.S., of the 
British Museum (Natural History), with a chapter on thee 
Petrological Microscope *by Professor G. A. J. COLE, 
M.R.LA., FaG&.S. Super oe Sv. 4s. 6d. net. o 


PHYSICS OF .THE EARTH'S 


CRUST. By the Rev.eOSMON FISHER, M.A., 
F.G.S., Rector of Harlton, Hon. Fellow of King’s ‘College, 
London, and late Fellow and Tutor of Jesus College, 


Cambridge. Second - Edition, altered and enlarged. 
8vo. 125. 
e 
COAL: Its History and Uses.’ By 


Professors GREEN, MIALL, THORPE, RUCKER, 
and MARSHALL. Edited by Prof, THORP ® 8vo. 
125. 6d. 


ECONOMIC GEOLOGY’ OF THE 


UNITED STATES. With Briefer Mention of*Foreign ®© 


Mineral Products. By RALPH S. TARR, B.S., F.G.S.A. 
Assistant Professor of Geology at Cornell University. 


8vo, 165. net. o œ 
s 


THE GEOLOGY OF NOVA SCOTIA, 


Illustrations, Third’ Edition. Revised and Enlarged. 
Wig ee ee bn eg NEW BRUNSWICK, AND PRINCE EDWARD * 
i : 5 ISLAND; or, Acadian Geology. By Sir J. W. DAWSON, 
j LL.D., E.R.S., F.G.S., Principal and Vice-Chancellor of 
z ' M‘Gill College and University, Montreal. Fourth Edition, 
CLASS-BOOK OF GEOLOGY. I}lus- with Map, Jilustrations, and Two Supplements. ac 8vo. 
trated with Woodcuts. Second Edition. Crown 8vo. 215. 
4s. 6d. © Š J Ái 
o 
° OBSERVATIONS ON THE GEO- 
. GEOLOGY. With Illustrations. Pott LOGY AND ZOOLOGY OF ABYSSINIA, made 
Swa I Sci Pri during the progress of the British Expedition to thas 
: a | [Science Primers. country in 1867-1868. BY W. T. BLANFORD, F.R.S, e, ‘an, 
: ‘ : T Deputy Superintendent of the Geological Survey ‘of India ; ; 
Box of Geological Specimens to illustrate Geikie’s ae Geologist to the Abyssinian Expedition. With Illus- œ. 
z Primer of Geology. ® 10s. 6a. ‘ * trations and Geological Map, 8vo. Ms. s 
g + 
s $ e vl 
OUTLINES OF FIELD GEOLOGY. | MICROSCOPICAL PHYSIOGRA- œ 
New and Revised Edition. Extra Fcap. 8vo. 3s. 6d. PHY OF THE ROCK-MAKING MINER4&@LS. An ° 
. Aid to the Microscopical Study of Rocks. By H. ° 
pr ROSENBUSCH. Translated and abridged for use in 
GEOLOGICAL SKETCHES AT Schools and Colleges by JOSEPH P. IDDINGS. Illus i 
"HOME AND ABROAD. With Illustrasions. Svo. trated by 121 Woodcuts. and 26 Plates of Photomicrographs. 
10s, 6d. vò. 245. 
° o e e * 
THE SCENERY OF SCOTLAND | ELEMENTS OF  CRYSTALL 0. 
VIEWED IN CONNECTION WITH ITS PHYSICAL SO a cae ae a ee 
f : s PHYSICS, AND MINERALO@Y. By GEO. giUNT- e 
GEOLOGY. Witha Geological Map and Illustrations. INGDON WILLIAMS, Ph.Dœ, Assistant ‘Profe@sor in 
„o Second Edition. Crown 8vo.® 12s. 6d. the Johns H&pkins University. „Crown ĝvo. 6s. . 6 : 
o , 
e . . 6 9 ra 
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o- CATALOGUE -IS'SENE.- POST. FREE. re 
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‘Wi eee _ PHOTOG RAPHIC 









ae “4 64 times, ° ie N Ul | 
; ® l ' Wee uae j 
6 i P Vice a Š i 69/- me i ae h Ta how- m or .. QU TEITS: $ . seals f A 
re .- . >. 6 os 
è With Aluminium body Š Rayment’ s Wide Angle, Long Focus, Rack Camera, Three Double Dark 
g 1 4 O A Slides, ‘ ‘Optimus’ Rapid Rectilinear Lens, Instantaneous Shutter, Tripod 
6 Sey SE ee 3 T [= , à por pnd b best Waterproof ase.. \@ . DE OF ag 
For Genkebait rahe Definition, and Magnifying Power we invite | n > ' Giving Pictures af ths following Sies sidincsec i 
k Aa fò test seh Field and g” Glasses — any in «at % 3i,| 64, x at 8 * 6 za, X G | FAM WO) TE X xa 
£10 | £12 |” £15-|-£20 | £25 £80: 
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| TESLA’S APPARATUS. | i 
© WIMSHURST MACHINES fom £115 tos 250. f 
_ AMMETER and! VOLTMETER COMBINED, 


sete Suitable: for Schools, £2 10 0. 


HARVEY AND PEAK, 


5 (By Spectral A priointment tò the Rbyat institution ‘of Great Britain), 


| 56, HARING, CROSS ROAD, LONDON, Wao 
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| TO, ‘SCIENCE LECTURERS. 


Mathematical haaa Mananta urer to H. M. ES, Counell of neg HUSH = PATENT COMBINATION OPTICAL LAN: 





India, Science and Art Department, Admiralty, &c. t Trible Lantern èd for Br J. M E th OWN n 
RSA ON Dr, i kirn and , Surveying Instruments Po iho Microstope. Seidnce eles tor aa Kao Mag : 
í every. description., ‘ Sati Sead of nificent Results. Docwra Triple, Prize Medal, Highest-Award. Supplied to 
e Of the Highest Quality. and Finish, at the most Monerete Prices: the ` Rogal Polytechnic ‘Institation, Dr. H. Grattan Guinness, Madame 
gia? ce Ihustrated Price bist: ‘Post Free. ADELINA PATTI, &c. Patent Pamphengos Science Lanterns. Science. Lecture 
feb Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Hlas- 
W. F. ‘s. obtained the sony ‘Medati in ithe Great Exhibition of riga for | trated Catalogue, over 180 choice Engravings, 6d ; Postage, 3d. List of 
” Excellence of Construd of Mathematid¢al’ Instruments,’ and’ the only 300 Lecture Sets, Science Subjects, Views, &c., ar ae Postage an ,Pamph- 
Gorb MEbAL' in’ m ny Inventions ‘Exhibition 1885'for- Mathe- iets Free.—W. C H UGHES Spel ALIST Brewster House, Bo "Mortimer 
matical Work:. {Silver Medal, Architects) Exhibition,. r886.. , ..../ Road, Kinga, Ne 3 2 , 
‘Address: -GREAT TURNSTILE; HOLBORN, LONDON, Wc. | e bie Eee ew Ba 
SCIENTIFIC ou “WORTHIES. 
Pagiaoy g. 7 
The following. isa: Mist’ Sf! thie Steel Portraits that: have. ‘appeared in the above Series:— 
of MICHAEL FARADAY, o ee |. .SIR GEORGE B. AIRY, 60-0 ot 
e` `. . THOMAS, HENRY HUXLEY.. 0,0. | j > > Je TOUIS R.‘ AGASSIZ 0° Ep 
_ CHARLES DARWIN. ho o opuss i gej] JEAN BAPTISTE ANDRÈ. DUMAS. ` 
eo. JOHN TYNDALL, Jb | ,SIR*RICHARD OWEN. i 
SIR GEORGE GABRIEL SPORES . , JAMES CLERK MAXWELL. .- ghee oe ) 
7 ° STR CHARLES LYELL; | ieee | |- JAMES PRESCOTT JOULE. ; ` 
m SIR CHARLES. WHEATSTONE, Re a ee ae : n WILLIAM SPOTTISWOODE. 
'.. SI® WYVILLE THOMSON. i | ARTHUR CAYLEY. 
"ROBERT. WILHELM: BUNSEN. . SIR C. W. SIEMENS. 
. BARON ADOLF ithe NORDENSxjots Jej., JOHN COUCH ADAMS. (°° CÒ è l; 
e gy ‘LORD KELVIN: -> etna JAMES JOSEPH SYLVESTER. 
e ‘ HERMANN L; F. HELMHOLTZ. Ka } +} DMIPRI LVANOWITSH. MENDELËEFF. 
oe SIR JOSEPH DALTON HOOKER. | 2 LOUIS PASQEUR. 
ee WILLIAM HARVEY? . SIR®ARCHIBALD GEIKIE. 
aa ome N.Re-The Portrait of, ‘Sir A. Geikie is ‘the First of a New: Series. = a 
-Proof Impréssions: of the$e, printed on‘india paper, may be had from the Publishers, price ős. each; .oP ibe Set 
© of 28 Portmits ina ‘Handshme Portfolio for £7.5s.; carriage paid. The Portfolio may be‘had separately, price ‘68. io 
is Og 
uz, Oe hah uae _ Cheques, and. Money Orders payable to MA CMILLAN* & CO; . TERT 
rs OFFICE OF “NATURE,” 29 BEDFORD STREET, 5IRAND. ¢ r 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
; To the solid ground e ® w @ 
Of Nature trusts the mind which builds for aye.—WORDSWORTH. Í . 
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2 á a eo ete . A E > 
No. 1278, VOL. 49.] THURSDAY, APRIL 26, 1894. . - [PRICE SIXPENCE. ° 
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o NEWTON & CO., 3 Fleet St., London. | BROWNING'S SPECTROSCOPES. 
Scientific Fustrument Makers. ie a ee 
(By @pecial Appointment to the Royal Institution.). ayes! CREA 
, à e 2 aa Pen 
ANA CROVA'S DISC. 
: . Ñ For use with the Lantern, 
; il 5 forillustrating motion ofsound 
i l and light waves. , 
, ae Complete, 2'°7/Ge 
simim m ; 
o Aay a 
NEW CATALOGUE , WSS 
of Lanterns, Special Appara- l ES e r e. 
tus for Scientific Demonstra- The Student’s Spectroscope has a prism of extimely dense glass, of very 
tion with the Lantern. superior. workmanship 5 the circle is divided, and read®with. a vernier to 
Scientific and other Slides single minutes ; the slit is furnished» with a reflecting prism, by means of 
Ao.. i which two spectra can be shown in the field of view at the sagne time. The 
Post Free, G Stamps.. instrument will divide the D linein the Sodar Spectrum, or the yellow Sodium 
ss lines distinctly. With a slight alteration of the adjustments, the instrument 
wo can be used for taking the refractive and dispergve powers of golids or 
- liquids. The Student's Spectroscope is the best instrument for Bae Labora- 
l HE NEW e tory and for all general work in Spectrum Analysis. e!: è 
À "a CYEI epe] - PRICE, COMPLETE IN CABINET, £6 10s. Od. . 
d a spat a = a ies Illustrated Catalogue of Spectrascopese post free. 
The most Luminous Lime Cylinders made. Turned perfectly : l ; ER a 
true out of Solid Stone Lime. Packed in half-dozens. Per tin, 2/- J OHN BROWN ING, 63 STRAND, LONDON ’ W.C. 
3 ‘i A + 
BECKS MICROSCOPES. NEGRETTI AND ZAMBRA, * 
. EY i ; id SOLE MAKERS OF : 
; ' No. 25A..-THIS MODEL, with ’ AnD 
I-in, and 4-in. Object Glasses, JORDAN S (P TENT) SUNSHINE RECORDER. 
TER. TE i Two Eyepieces, and packed | Latest and Met Perfect *%% œ 
e in Polished Mahogany Case, form. . , 
i £6 109 ° / Price > 
ia uis ea &5 155 6d. o 
No. 258.—THIS MODEL, with NAN With a suppl of Charts. į 
-3 15 g INSA : 
Z-in. and} in, Object Glasses, y A N E ETT I 
Two Eyepieces, and packed N T D 
in Polished Mahogany ‘Case N FRAS . 
à t > > was ZAM BRA, e 
£7 5s. CS Re SCIENTIFIC œ A 
Y 3 INSTRUMENT MAKERE 
-i TO THE QUEEN, a 
No. 29B.-¢ The addition of Abbe 38 HOLBORN VIAQUCT. 
Ad. ai, Condenser to 48 with Iris s 
Fik prett i. a y Branches :—45 Cornhill ze 
L. a Diaphragm and Focussing Tan %2 Regent SE, London. 
. AY . ‘and. Swinging Adjustments, a ` Illustrated Description 
o . a ar 8 Ih @. >. : Post Frés, 
STAND No. 25. i £8 15s. = si, 7 : s « : > e par : 
t oona ET « ` 7 T at a Maca ` * 
0° FULL PARTICULARS FISEE on APPLICA TION to NEGRETTI& ZAMBRA'S ™ Miustrated Catalague,” foo Pages @ 
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a. ROYAL INSTITUTION OF GREAT ` 
e os BRITAIN, "e. 
©. ALBEMARLE STREET, PICCADILLY; W. ° - 


_ MUESDAY next (MAY $, at Three o'clock, Prof. J. W. Jupp, F.R.S.,- 
“Rubies”; their Nature, Origin,. |, 


V.P.G.S. First of Three Lectures on 
ang ¢ietamorphoses.” Half-a-Guinga the Course. 


THURSDAY (MAY 3), at Three o’agock. Prof. Dewar, M.A., LL.D,, 
F.R.S. - First of Thr€y Lectures on “(Che Solid and Liquid States of 
Matter.” eHalf-a-Guinea. 


$ ‘ i ' Ld 
sa RRDAY (MAY, s) at Three o'clock. Cartan Arney, C.B., 
D.C.L., F.R.S., First of Three Lectures on “ Colour Vision.” (The 


Tyndall Lectures.) | HalfagGuinea. © e 
Subscription to all ahe Coerses in the Season, Two Guina t * 


‘THE GLASGOW AND WEST OF. 


SCOTLAND TECHNICAL COLLEGE. 


‘SUMNER SESSION, 1894—-MAY 1 to JULY 13. 


° LABORATORY COURSES. 
Chemistry ... ss sn Prof. HENDERSON, M.A., D.Sc. 
Technical Chemistry eae’, Tay Prof, Miuus, D.Sc., F.R.S. 


Metallurgy se sa sce, ove 
Mineralogy <.. th on } Prof. SEXTON, FLC., F.C.S. 


ons aa 


oon oe 


LECTURE COURSES. 


Organic Chemistry se se s Prof. HENDERSON, M.A., D.Sc. © 
Mine Surveying... se at L. H. Cooxe, A,R S.M. 


TWTORIAL CLASSES, 
pa \ Mr. BENNETT. _ 


ace trt 


Mathematics aes een ser 
Theoretical Mechanics... 


Drawing see as me es one 
Wood Workshop” IO U U } Mr Hasntron. 


Further particulars on application to 


i JOHN YOUNG, B.Sc., Secretary. 
38 Bath Street, Glasgow. < 


el S Ea 
EDINBURGH SUMMER MEETING. 
+ EIGHTH SESSION. 
AUGUST 6-31. 


A. APPLIED ETHI®&S AND SOCIOLOGY.—Courses by Prof. 
Groves (Contemporary Social Evalution) id: S. STUART GLENNIE 
(Philosophy & History); M. DemoLins (La Société Francaise) 
and others. ° ea 

B. EDUCATION, HYGIENE, AND BIOLOGY.—Courses by Prof. 
LLovp Morcan (Psychology for Teachers); Mrs. Boore (Thought 
Proce€ses); J. ARTHUR THOMSON (History of Animal Life), and 
others. Course or SLOYD. 


C. GEOG RAPHY.—Cagrses by J. G. Goopcnitp (Geological Excursions); 


A. J. Herpeatson {Regional Survey); R. Turnsuxy (Flora of 


the District), and others. ART STUMOS, 


Prospectus from the Secretary,,Riccarpo Srernens, M,B., University 
Hall, Ramsay Garden, Edinburgh. 


THE VICTORIA UNIVERSITY. ` 


The following Examinations will be held at Owens Colleg& Manchester: 

University Collgge, Liverpool; and Yorkshire College, Leeds, in JUNE. 
, ân Entrance Examination in Arts (introductory to the Faculty of Medi- 

cine), on MONDAY, JUNE 28, and following days. 

An Entrence Examination in Arts (introductory to the Faculty of Music), 
on MONDAY, JUNE 18, and following days. 

A Preliminary Examination tintrodyctory to the Faculties of Arts, 
Sence, and Law), on THURSDAY, JONE 14, and following days. 

Tie Examination Fee (£2). accompanied by a list of the Subjects pre- 
sented, mgist be sent to the REGISTRAR (from whom conditions of entrance 
.and further particulars can be obtained), on or before JUNE: 


Manchester, April 1894 : e 
e 5 
$ BACTERIOLOGICAL DEPARTMENT. 
KPNG’S COLLEGE, LONDON. 
E Director of the Laboratory: Prof. CROOKSHANK, M.B. 


Demonstrator: Dr. HEWLETT. 
The Laboratory is open daily from roa.m. to 5 p.m. forINSTRU 
and ORIGINAL RESEARCH. oT R SEa 
a for one month. 45 5s. j 
vening Class, M nday, 7 p.m. tog p.m., $2 25. 
* Evening Class on Fermentation, Wednesdays, 7 p.m. to g Pei, £2 28. 
For Syllabus apply to the SECRETARY. 


e UNIVERSITY COLLEGE, LONDON, 


rs FACULTY QF MEDICINE, 


The SUMMER SESSION @egins on MAY x. The work is arranged so 
hata Studt may specs Saat aed begin his Medical Curriculum then, 
Full inférmation may be o®taifed from either of the undersigned. 
"V, A. H.-HURSLEY, M. o B.S; F.R.S., Dean of the F f 
J. M. HORSBURGH, Nea, Secretary. j . aoe 
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liminary ° 
commenced at 


and Evenings, $ 
for those who cannot attend during Term. g 
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s e k J ' ° 
Science eres for London B.Sc. Intermediate Science and Pre- 
cientific Sxaminetionsy 1894. and 1895 may now be 

& 


d 
University Correspondence College, 


CENTRAšeLONDON LABORATORIES, 


32 RED LION SQUARE, HOLBORN, W.C. sg 
: i a 


Practical Classes in "Biology, Chempstry, and Physics in the Afternoon 
Complete Inter. Science and B.Sc. Courses in the Vacation 
9 
During 1893, 207 U.C.C. Students were successful at London 
Science Examinations. 
Prospectus and full particwlars of Classes, post free on application to 


© Tue Secrerary (Univ. Cor. Coll. London Office), 32 Red Lion 
Square, London, W.C. 


CORPORATION OF LANCASTER, 


STOREY INSTITUTE. 


APPOIN@ MENT OF PRINCIPAL. 


The Storey Institute Committee of the Corporation of Lancaster invite 
applications for the Post of PRINCIPAL#f the STOREW INSTITUTE, 
from persons qualifigd to give instructionin one or more of the chief branches 


of Science. The salary offered is £250 a year. l 
Applications must reach the undersifhed (from whom a schedule of the 


duties may be obtained) not later than MAY 12: 
‘ W. 0. ROPER, TownsClerk, 


è 
THE YORKSHIRE COLLEGE, LEEDS. 
The Post of LACTURER in BOTANY will be vacant on OCTOBER 1, 
1894. ‘Stipend Arso, with a proportion of Fees. Particulars on application 


to the REGISTRAR. , 
Applications will be received up to MAY 31. > 


LIVING SPECIMENS, FOR 
THE MICROSCOPE: ° 


Volvox globator, Vaucheria in reproduction, and other: Alga, Amæba, 
Actinosphærium, Codosiga, Euglena, Stentor, Hydra, Melicerta ringens, 
Lophopus crystallinus, and others. Specimen Tube, with Drawing, Price 
I$., Post Free. Living Crayfish, and other Types for Dissection. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 





MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM, 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon; bjgva, 


onium ; Hormtiphora (preserved); Leptoplana ; Lineus, Ampniporus; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia, Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pecten: 
Bugula; Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 

(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to , 
EDWARD J. BLES,-Director, 


The Laboratory, Plymouth, a 


COLLECTIONS oF MINERALS, ROCKS, or FOSSILS., 


Specially prepared to meet Requirements of Students, Lecturers, &e, 


And Illustrating the various Manuals, &c., as used at all Colleges, 
Schools, &c., price ros. 6d. to 42s. and upwards. Special Instruction and 
Collections for Travellers, Prospectors. &c, Terms on application. 


è MICROSCOPIC SECTIONS OF ROCKS & MINERALS. 


‘The largest an@gbest Series of the most interesting varieties from hundr&ls 
oflocalities, All one price, rs. 6d. each, post free. List free on application. 


Apparatus Cabinets, and Appliances for Museums 


and for Field Work of every description. ° 
CATALOGUES AND LISTS FREE ON APPLICAPIQN TO 


SAS. R. GREGOR Y., 


MINERALOGIST AND GEOLOGIST, . 


Obelia, Sertularia; Actinia, Tealia, Cary8phyllia, Alcy- . 


88 CHARLOTTE ST., FITZROY SQUARE, LONDON, W. ° 
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- COLLECTIONS Of MINERALS 
ROCKS, OR/FOSSILS, - 


For the Use of Students, Di Teachers, Prospegors, &c., and to 
illustrate the leading Text-books, in Boxes, with Trays. 


50 Specimens, 10s. Gd.; 100 do., 21s.; 200 do., 428, 
New Price List of Minerals, Rocks, and Stratigrafhical Series 


of Fossils Post Free. @@ 
ROCK. SECTIONS for the MICROSCOPE from zs, 6g. each, Post Free. 


ALOGUES GRATIS. 


CAT f 
CABINETS, GLASS-CAPPED BOXES, ‘TRAYS, HAMMERS, Rc. o 


always in Stock. 


THOMAS’ D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 


SAMUEL HENSON,: 


LAPIDARY MINERALOGIST, &c. 
ESTABLISHED 1840. 
Precious Stones Cut and Mounted to any Design. Always on hand, 


Stones, Cut and in the R ough. 
Beautiful Carved Queensland Opals, Igubradorite, 
Agate, &c., &c. 
‘Choice Specimens of New Migerals suitable for Collectors and Museums. 
The Finest Culection of Mocha Stones ever made now on View. 
Diatomaceous Barth, Hakodadi, Japan. Collectio and Apparatus for 


Student or Prospector. 
: LESSONS GIVEN. 


SAMUEL HENSON, 


(97 REGENT,STREET, LONDON, 


F. H. BUTLER, MeA.‘oxon., Ass®c. R.S. Mines. 
NATURAL HISTORY AGENCY, 


158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects. 
of Scientific Interest. 
è Recently collected specimens of the following and other Rocks, suitable 
for Museums, and private purchasers can now be provided :-~M inette, 
® Knock Pike and Swindale Beck, Quartz-Porphyry with Mica Crystals, 
Dufton Pike and Permian Calcareous Conglomerate, Brockram, Westmo re- 
land, Labradorite’ Porphynte. Eycott Hul, Armboth Dyke and Volcanic 
Ash, Thirlmere, Augite-Mica-Diorite, Carrock Fell, Spotted Schist, B an ner- 
dale, and re-crystallized sandstone, Penrith, also a carefully selected and 
beautiful series of crystallised blue Fluor, Blende, and doubly terminated 
Calcite Quartz, and Barytes, 
Now Ready, T GLACIALISTS’ MAGAZINE, Nos. 7 and 8, 
Price 6d. No.g in the Press, 


ALBERT EDWARD JAMRACKH 


(Late CHARLES JAMRACH), ® 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Rock Crystal, 





Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 


Netsukis, China, Lacquer, Gongs, Shells, and other Curios. 


BEST © DRAPER’S INK (DHRQIC) 
BLACK 


INK e May be had from all Stationers 


KNOWN. 


When this Ink is used writing 
becomes 2 pleasure, 


J 
In Jars, 6d., 13., & 25. each. 


Can beobtainedin London, through Messrs. BancLay & Sons, Farringdon 
Street; W. Epwarps, Old Change; F. Newsrry & Sons, Newgate 
Street ; and to be had ofall Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


HOLLOWAY’S OINTMENT 
CURES =. 
Gout, Rheumatism, Lumbago,*Sciatica, 
, Cuts, Bruises, Sprains, &c. 
"INVALUABLE FOR ALL SKIN DISEASES 


.° Holloway’s Ointment and Pills may be obtained of 
‘ e all, Medicine Vendors. 


NATURE. 








Good Examples of the various Gems, Fancy Stones, and Semi-precious . 
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“NATURAL SCIENCE,- 


A ‘Monthly Review gf Scientific Progupss. 
aoe ane A e 


L a 
CONTENTS op MAY Number. ee 
I.—-CONTPINENTAL GROWTH AND GEOLOGICAL 
> PERIODS. eè $ ° 
è T. MELLARD Reapg, F.G.S. Ki 
IL—WIN® AND FLIGHT. å e 
‘ F. W. Heapwuyy, M.A. m 
IIT.—aigh RURAL HISTORY OF THY FIQOWER. i 
m Joun C. Winns, M.A. 2. è Paai 
1V.—THE: GEOGRAPHICAL DISTRIBŲTION OF SCOR- 
- PIONS. | i e 
R. I. Pocock. 
V.—RECENT WORK ON INSECTS. 
G. H. Carrentarg, B.Sc. e 
NOTES’ AND COMMENTS. à 
REVIEWS, 
News. Ps . ba 
LONDON: MACMILLAN & CO. ° 


A PRICE ONE SHILLING NET. 
CONTEMPORARY SCIENCE SERIES. « 
e . : 


Crown 8vo, Cloth, Price 6s. 


MAN AND WOMAN: 


A STUDY OF HUMAN SECONDARY SEXUAI, 
. CHARACTERS. 


By HAVELOCK ELLIS, 
Author of ‘The Criminal,” ‘The Wationalféation of 
Health,” &c. 
WITH NUMEROUS. ILLUS RATIONS. 


CONTENTS, e ° d = 


Introduction—-How to approach the Rroblem—The 
Growth and Proportions o$ the Body—The Pelvis—The 
Head—The Senses—Motion—The Intellectaal Impulse 
—~Metabolism--The Viscera—The Functional Periodi- 
city of Women-—Hypnotic Phenonsena—The, -effecta- 
bility of Women—The Artistic Impulse—Morbid Psychic 
Phenomena — The Variational Tendency of Men— 
Natality and Mortality—Conclusion. . 

Lonpon: WALTER SCOTTS$ LIMITED, | 
24, WARWICK LANE, PATERNOSTER ROW. 


A NEW FORM OF EQUATORIAL MOUNTING | 


FOR 


MONSTER REFLECTING TELESCOPES.” o + 


By Sir HOWARD GRUBB, ` 
° M.A.I., F.R.S., Vice-Pres, R.D.S., Sei, Proc. R.D.S. | ° 


Vol. viii. N.S. Part 3, No. 28. s 


e 
WILLIAMS & NORGATE, LONDON and EDÎNBURGH. a 
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Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Repartment, Admiralty; &c. 
Mathematica? Drawing,eand Surveying Instrufhents 
of every description. ee e 
Of the Highest Quality and Finish, at the moa: ModeragePrices. 
í lllustrated Price List Post Free. a 
W. F. S. obtained the only Medalin the Great Exhibitign of 1862 for e 
Excellence of Construction of Mathemæticąj Tnstrumeñts, aig! the only 
Goup MepaL inehe International Inventions Exhibition 1885 for Mgthe- 
matical Work. Silver Medal, Architec’ Exhibitian, 1886. ® 
Addresse GREAT TURNSTILE, HOLBORN, LONDON,’ W.C. 
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PRBERS AND: norte è ON THE 


N F 
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Di Thgbes EncycMpadia ever brought out.” ee Chronicle. 


> NEW SERIAS ISSUE IN MONTHLY PARTS. OF 
CHAMBERS ENCYCLOPAEDIA, 


To be completed in 74 Parts at 1s, each (exclusive of Maps). 


ePart I. ready March 31, 1894. | 


‘Bhe work can also be had complete in 10 Volumes, 
Pa Cloth, £5; half-morocco, £7 Ios. 


* = bad Ad s * + 2 +. 
“There ‘is exhaustiveness in the selection of subjects, enterprise in 
securimz specialists as contributors, and accuracy, clé&rness, competency, 


and conciseness in the treatment of the articles,” — Times. 
o 
W. & R. CHAMBERS, LIMITED, 


47 PATERNOSTER Row, LONDON ; anp EDINBURGH. 





Just Published. Crown 8vo, Price 6s. 


LAW AND THEORY IN CHEMISTRY: 


"A Companion Book for Students. 
By DQUGLAS CARNEGIE, 


Sometime Scholar and Memonstrator in Chemistry of Gonville and Caius, 
a Cambridge. 


i 


"LONGMANS, GREEN, & CO. 


London: 





Jant Published, Crown 8vo, Price §s. 


* INTRODUCTION TOOTHE MATHEMATICAL THEORY OF `’ 


THE STRESS AND STRAIN OF ELASTIC SOLIDS. 


By BENJAMIN WILLIAMSON, D.Sc, D.C.L., F.R.S., 
® fellow and SMior Tutor of Trinity College, Dublin. 


e 
Lofidon: LONGMANS, GREEN, & CO. 
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Jush Dyblished, 8vo, Price One Guinea, 


GLACIAL: GEOLOGY OF 1 AND IRELAND. 


By the late HENRY CARVILL LEWIS, M.A., F.GS., 
Professor of Minegalogy in the Academy of Natural Sciences, Philadelphia, and Professor of Geology i in Haverford College, Z S.A. 


Edited iom his ve pnphsged MSS.*with an Introductiqn, by HENRY W. CROSSKEY, LL.D., F.G.S. 
Eondon: LONGMANS, GREEN, & CQ. 
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eKERNER’S. BOTANY., 


'PART I. will be published on ae FIRST of MAY. 


To be completed in,Sixteen Monthly Parts, imp. 8vo. 
r 3 Price 2s. 6d. each, net. 


NATURAL HISTORY OF PLANTS: 


Their Forms, Grow, Reproduction, and Distribution. 


From the Gexyman‘of , 
ANTON KERNER VON MARILAUN, 
Professor of Botany in thé® University of Vienna. 


By F. W. OLIVER, M.A. D.Sc., 
Quain Professor of Botany in Uniyersiy College, o London, 


WITH THeASSISTANCE, OF MARIAN BUSK, B. Sc. 
` and MARY EWART, B.Sc. 


E] + 
With about r000 Original Woodcut Illustrations and 
Sixteen Plates in Colours. 

KERNER’S “NATURAL History or PLANTS,” now for the first time 
presented to English readers, is one of the greatest works in Botany evé& 
issued from the press. Its province is the whole realm of Plant Life, andg 
its purpose, as conceived by the author, Prof. ANTON KERNER VON 
Mariiaun, of Vienna University, is to provide 
specialists and scholars, but also for the many.” 


* * Detailed Prospectus Post-free'on application. 
Frj e 


London: BLACKIE & SON, LIMITED, Old Bailey. 
Messrs, BELL'S BOOKS. 


Three Vols,” Post 8vo. .75. 6d. each. 


BRITISH FUNGUS-FLORA. A 


Classified Text-Book of Mycology. B® GEORGE 
e MASSEE, Author of ‘‘The Plant World. ” With 


numerous ‘Tllustrations. 


*,* A Supplementary Volume, completing the work, is in the press. 
H A. text-book of mycology worthy both of the importance of the subject 
and of the confidence of the student,”-— Westminster Review. 


lee ene ates 
Fcap. 8vo, Cloth, Linh. 4s. 6d. 


THE’ BOTANIST'S POCKET-BOOK, 


Containing, in a tabulated form, the Chief Gharact cristic of 
British Plants, with the Botanical Names, Soil or Situation, 
Colour, Growth, and Time of Flowering of every Plant, 


arranged under its own Order, with a copious Index. By 
W, R. HAYWARD. Seventh Edition. =e ° 
ea eee e 
2 LONDON : 
GEORGE? BELL & SONS, 
YORK STREET, COVENT GARDEN. Š 


W. WILSON, formerly Foreman at Messrs. 


ELLIOTT BROS., Optical and Scientific Instrument”Maker. Optical 
Benches, Melloni ’ Benches, Goniometers, Spectrometers, Spectro- 
scopes, Cathetometers, Microm@er Microscopes, Micrometer Measur-¢ 
ing Instruments of every description, &c. Experimental 
out for Professors.— 56 i te Road, Chalk Farm, London, N.W. 
° 
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_ THURSDAY APRIL 26. 


$ 

Rovar Society, at 4.30.—QOn the Specific Heats of Gases at Constant 
-Volume. Part JI. Carbon Dioxide. Part IIT, The Specific Heat of 
Carbon Dioxide as a Function of Temperature: J. Joly *F.R.S.— 
A Contribution to the Study of the Yellow Colonging Matter of the 
Urine: Dr. A. E. Garrod.—Some Points in the Hisfology of the Nervous 

` System of the Embryonic Lobster: E. J. -Allen.~The Refractive 
Char&cter of the Eyes of Horses: Veterinary-Captain F, Sraith.--Correc- 
tion of an Error of Observation in Paft XIX. of the Author’s Memoirs on 

` the Organisation of the Fossil a ers of the Coal-Measures: W. C. Wil- 
liamson, F.R.S.—Report on son of the Changes produced in Liver Cells 
by the Action of some Organic and Inorganic Compounds: Dr. Brunton, 
FLR.S., and Dr. Delépine.—N ote on the Production of Sounds by the 
Air-bladder of certain Siluroid Fishes: Profs. Bridge and Haddon. 


ee OF ELECTRICAL ENGINEERS, at 8,—@€Cost of Electrical Energy : 


R. E. Crompton. 
SANITARY INSTITUTE (Parkes Museum), at 8.30.--Temperature of Air, 
Soil and Water. 
Socisty or ARTS (Indian Section), at 4. 30.—Municipal and Village Water 
Supply and Sanitation in the North-West Provinces and Oudh: Sir 
Auckland Eola, K.C.S. I, K.C.M.G, 


FRIDAY, APRIL 27. 
ROYAL INSTITUTION, at 9.—Action of Light on Wacteria and Fungi: Prof. 
H. Marshall Ward, F.R.S. 
AMATEUR SCIENTI®IC SOCIETY (Memorial Hall, Farringdon Street), at 7 
PHYSICAL SOCIETY, at 5.—The Mechanism of Electrical onduction ; ur. 
C. V. Burton.—A Graphic Method of Constructing the” Curves of Cur- 
rent in Electromagnets and Transffmers: Major Hippesley, R.E.—The 
Design and Winding of Alternate Current Electro-magnets ; Prof. S. P. 
Thompsgn, F.R.S. 
SATURDAY, APRIL 28. 
ROYAL BoTagxic SOCIETY, at 3.45. 
e 


e 
MONDAY, $PRIL 30. © 

Sr. Martin's Town HALL, at 8.30.—Twenty Thousand Feet above the 
Sea: Edward Wkypper. 

SANITARY lusrivoee (Parkes Museum), at 8.30.—Barometric Conditions 
and Air Movements: R. H. Scott, F.R.S. 

INSTITUTE OF ACTUARIES, ‘at 7.~-On ‘the Application of Makeham’s Ex: 
pression for Mhel Law of Mortality to the E racupal Calculation of Sursivor- 
qpip Benefits: F. E. Colenso. i er 


o , TUESDAY, May t. 

ROYAL INSTITUTION, at 3. —Rubies: Prof. J. W) Judd, F.R.S. 

ZOOLOGICAL SOCIETY; af 8. 30.—Oni ‘the Echinoderms collected during the 
Voyage of H.M.S. Penguin and by H.M.S. Egeria, when surveying 
Macclesfield Bank: Prof F., Jeffrey Bell.—-Studies in 'Leleostean Morpho- 
logy from the Marine Laboratory at Cleethorpes: Ernést W. L. Holt.— 
Field-Notes on the Wild Camel of Lob Nor: St. George Littledale. 

INSTITUTION OF CIVILgQENGINEERS, at 8.-~The Afanufacture of Briquette 
Fuel: William Colquhoun, 4 


WEDNESDAY, May 2. §: 
INSTITUTION OF Civic ENGINEERS, at 8.—-The Relation of Mathematics to 
Engineering: Dr. John Hopkinson, F.R.S. e 
SOCIETY oF ARTS, at 8.—Nickel: A. G. Charleton, 


ENTOMOLOGICAL SOCIETY, at 8. 


THURSDAY, May 3e 
REVAL INSTITUTION, at 3.—The Solid and Liquid States of Matter: Prof. 
J. Dewar, F.R.S. 
SANITARY [nsT#tute (Parkes Museum), at 8.30.—Moisture, its Determine 
tion and Measurement: W. Marriott. 
LINNEAN SOCIETY, at 8,—Notes on the Habits of certain Species oi Lemn: 


h. Tik Guppy.—On the Fertilisation of certain Malayan Orchids: H. N. 
idley. 


CHEMICAL SOCIETY, at 8.—Ballot for the Election of Fellows, == T'he Struc- 
ture and Chemistry of the Cyanogen Flame: Prof. Smithells.—~The Con- 
dition in which Carbon exists in Steel: J. O. Arnold,—-a Hydrindone and 


its Derivatives: Dr. Kipping. a kolni Compounds of Lead Sulphide : 
J B. Hannay. , 


FRIDAY, May 4. 


Rove. INSTITUTION, at 9.—Spread of Tuberculosis by Food! Dr. G. Sims 
Woodhead. 


t¥eoLoGisTs’ ASSOCIATION (University College), at 8. 
QUEKETT Microscopicar CLUB (20 Hanover Square, W.), at 8. 
_SA TURDAY, MAY 5. 


ROYAL INSTITUTION, at 3-—Colour Vision: Captain W. de W. Abney, 
C. i., P. Rọ- 


On the rst of every Month. @ 


. THE JOURNAL OFeBOTANY, 


m BRITISH AND FOREIGN.. 
Edited by James BRITTEN, F. L.S., British Museum, 


CONTENTS :—e@riginal Articles by leading Botanists,—-Extracts, and 
Notices of Books and Memoirs.—Articles in] ournals.—-Botanica! News.-~ 
Proceedings of Societies. 


Price 1g.3¢. Subscription for Ofe Year, payablein advance, res. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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for which they claim the follgwing remarkable advantages over any hithergo 
constructed i e 


e (1) Perfect freedom frèm secondary spectrum; 
visible than in a reflecting telescopes 


(2) Equally available for either phqjographic or visual purposes withpa® 
reversing of lenses or other adju justment. 


ef) The angular extent of its field of good definition exceeds that ebtained 
in the x3-inch Standard Photographic Objective prescribe evgthe 
International Astro: Photographic Congress. 


A. descript&n, of this Objecti% has been givengby Mr. Taylor (Optical 
Manager to eae ® T. Cooke & Sons) before ghe Poal Astronomical 
Soci&y at its Meeting on March g, 1894. 

It is a imple Objective constructed of thfee varieties. of Jena glass, of 
which Messrs. Cooke guarantee the durability. 


‘ho more _ colour vein? 


d 
The prices are as follows ~~ i 
ra-inch ... $ eae ‘ j 5 oe sis ee a 
iO * oer j 4 wae e r 
9 7 one e wee 265 4$ ; A eee < 37 
B yy. ieee ` 195 Í Ae Ss; 32 
7.» 135 | 3% p e 27 a 
G4 ,; 210 SE sy xe: . 22 
6 4 +e eee, 99 34 $3 eae + 18 ° < 
Shae we 7S 7. a i5, 
Larger discs have not.so far been obtainable, but Messrs. COOKE hope 
shomly to be in a position to construct Objectives up to 24-inch diameter. 
ki COOKE & SONS, 
Buckingham Works, ; è 


e York. 


The Cambridge Scientific Instrument Company, 
St. Tibb’s Row, Cambridge. 


CALLENDAR'S PATENT ELECTRICAL PYROMRTER ` 


far Scientific and Commercial purposes.’ Descriptive 
Pamphlet of the above will be sent Post, Free on Appli- 
cation, 
Descriptive List of Physiological and Physical pistru- 
ments, &c,, with 95 Illustrations, Post Free, ts. 6d, 
Address all communications : 


“Instrument Company, Cambridge.” 


PHŒNIX FIRE OFFICE, ° — 


{9 LOMBARD ST., E.C., andé7 CHARING CROSS, S. W. 
ESTABLISHED. „1782. e 
MODERATE RATES. ABSOLUTE SECURITY. 


ELECTRIC LIGHTING RULES «SUPPLIEDe 
LIBERAL LOSS SETTLEMENTS. 





PROMPT PAYMENT OF CLAIMS.° —_— ® 
Secreraries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
Just Published. Crown 8vo. Price ros. ` 
THE OUTLINES OF QUATERNIONS, - 


‘Lieut.-Colonel H. H. L. HIME, © $: 
Late Royl Artillery. , e > 





London: LONGMANS, GREEN, & CO., ° % e 

° FOR SALĘ.. 8 oe 
ARCHIMEDES, Opera, folio, 1615. 10s. 6d. œ ° 
DIOPHANTUS.—Arithmetica, folio, 1621. 30s. ® 
EUCLIDIS.—Opera, folio, 1517. 30s. af ° 
EUCLID’S Elements of Geometry, the first English. transla-e 

tion, folio, 1570. gas. «>» 

GALILEL—Opera, 3 vols, 1718. 255. s 
PAPPUS.—Mathematical Çollectiones, folio, 1660. 255. ° 
SIMSON, ROB. Opera. Privatély printed, 1776. Isae ° 
WALLIS, Aaa —Opera Mathematica, 1656-57. 2Is. ; 
EARN SHAW S.—The Doctrine of Germs, 1881. 25. 6d. 
WRIGHT, R. H. — Collection qf Problems and Theorems, S { 


Bt see hints, Se forming Examples in the vee of Modern Geometry. ® 
X005 
HALLWELL [PHILLIPS], eJ. O.——Rara Mathematica ; ` 


or, Collection of Treatises on the Mfaihefhaties and pubic connected 
with them. r839. 45s. 6d. e 
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PE E aa WIMSHURST MACHINES from £115 to £50. PU 
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. Suif&ible for Schools, £2 10 0. 
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® 
~ mel À HARVEY AND PEAK, 
a its ae (By Special Appointment to the Royal institution of Great Britain); 
e 56, CHARING «CROSS ROAD, LONDON, W.C. 
TG SCIENCE LECTURERS. To SCIENTISTS and LANTERNISTS, &c. 
See Mr. HUGHES'S PATENT COMBINATION OPTICAL LAN- | THE ART OF PROJECTION, AND COMPLETE 
æ TERN, used by late W. LANT CARPENTER, Esq., Prof. Forses, &c. Minia- MAGIC LANTERN MANUAL, by an Expert. Over roo fine Hus- 
' ture Triple Lantern constructed for Be J. MALDEN, Esq., this season, New trations, with Priceless wrinkles in all Branches of Optical Projection. 
*  Oxyhydrogen Microscoge, Science Lanterns for Class Demonstration. Mag- Never before Publifted. How to choose, what to avoid, and how to 
nifecent Results. Docwra Triple, Prize Medal, High®st Award. Supplied to use Oil, Limelight, Dissolving, Electric, Opaque, Microscopic, and 
the Royal Polytechnic Institution, Dr. H. Grattan Guinness, Madame Polarising Lanterns, Slide Makingeand Painting, éolarging, Register- 
- © ÅDELINA Parti, &c. Patent Pamphengos Science Lanterns. Science Lecture ing, &c., &o Prof. MALDEN says:—‘‘A thoroughly practical Work, 
Sets. Novelties. Cheapest Lantern Outfits in the World. Grandly Mus. and should Ut studied by the experienced operator and amateur alike. 
tratéd Catalogue, over 180 choice Egeravings, 6¢.; Postage, 3¢. List of A complete vade mecunt of Ofical Lantern Manipulations. Price, 
+ 300 Lecture Sets, Science Subjects, Yiews, &c., 6d, ; Postage, 2d. Pamph- bound in Cloth, 3s. 6d.; Postage, 5@. Worth its weight in gold. 
iets Free.—W. C. HUGMES, SrEciaLisT, Brewster House, 82 Mortimer Send for Opinions of the Scientific Press to Mr. HUGHES, Brewster® | 
Road, Kingsland, N. House, Mortimer Road, Kingsland, North London. 
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ESSRS. MACMILLAN & C0.’5 NEW BOOKS 
: a Tit wl d ; N 
i e 
THE THEORY OF HEAT. By Tuomas Preston, M.A. (Dub.), Fellow of the 
Royal Unigersity of Ireland, and Professor of Natural Philosophy, University College, Dublin. 8vo. 175. net. e 
Prof, CAREY FOSTER IN NA TURE.—‘ He has produced a very valuable and useful book which we earnestly recommend 
to all serious students of the subject.” , a l - 
SCOTSMAN. —*' A- subject at once interesting and fascinating, The able author of ‘The Theory of Heat’ has produced a ` 
ah 


work which*may go far towards helping to redeem the neglect of this deppytment of science by investigators of remSter ages.” 


. A TREATISE ON HYDROSTATICS.” By Arrep Grorcr GREENHILL, F.R.S., 


Profes-or of Mathematics jn the Artillery College, Woolwich, Crown 8vo. 7s. 6d, 
o  COTSMAN.—* The work gives a clearly-expounded and well-graded exposition of its subject, and proceeds generally by a 
e ə” methog of constant exemplification. This practical system makes the book as useful to working engineers as to theoretical 
students.” 


a 


* .A MANUAL OF MICROCHEMICAL ANALYSIS. By Prof. H. Beurgns, ° 


’ èf the Polytechnic School in Delft, Holland. With an Introductory Chapter by J. W. Jupp, F.R.S., Professor of Geology 
e atthe Royal College of Science. With 84 Illustrations drawn by the Author. Crown 8vo. 6s. 
r CHEMICAL NE WS.—'' Professor Behrens is an exceedingly accurate and uelicate worker, and the student who follows his 
instructi@Ms will not be led astray. . . . The work well deserves to be strongly recommended.” 


° ETHODS OF PATHOLOGICAL HISTOLOGY. By C. von KáHLÐEN, 


Assistant Professor in the Ungversity of Freiburg. Translated and Edged by H. MORLEY FLETCHER, M.A., MSD. 
With an Introduction by G. 61MS WOODHEAD, M.D. 8vo. 6s. ; 


a > o“ A ComPinion Volume to Ziegler’s “ PatMological Anatomy,” 


* MALERIZLS FORTHE STUDY OF VARIATION, Treated with Especial , 


Regard to Discogtinvity in the Origin of Species. By WILLIAM BATESON, M.A., Fellow of St. John’seCollege, 


*. Cambridge. 8vo. 2is. net. | 
S SEN CE uOSSI/PR —'« The fine work by Mr. Bateson, just issued by Messrs. Macmillan gnd Co., is a first instalment, and 

é will ‘undoubtedly giand as a way-mark on the ath to. investigation of the origin of species.” ' eles: aa 
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STUDENTS OF BOTANY., 
í «* 4 = 5 i A & 
+ š ° a o i s @  ¥ 
A COURSE of, PRACTICAL IN-| The FERTILISATION of FLOWERS. 
` «e STRUCTION in BOTANY. By F. O. BOWER, D.Sc., By Bro. HERMANN MULLER. Translated and 
F.R.S., Regius Professor of Botany in the University of Edited *l¢yeD’Arcy W. THOMPSON, ®. Æ., Scholar of 
Glasgow. Crown 8vo. ros. 6d. ae *Trinity College, Cambridge. Witha Preface by CHARLES é 
aie DARWIN. With Illustrations. ‘Medium Qyo. 21s. 
PRACTICAL BOTANY for BE-| FLOWERS, FRUITS, and LEAVES. - 
Be ey Fr BO) BOWER DE es By Sir JOHN LU@BOCK, Bart, F.R.S, ` With 
uthor of * A Course of Practical Instruction in Botany. numerou$ Illustrations. Crown 8vo. 45. Ôd. 
Globe 8vo. 3s. 6d. [Nature Series, ' 


FIRST LESSONS.in PRACTICAL 
BOTANY. By G. T. BETTANY, M.A., B.Sc., F.L.S., 
late Lecturer on Botany in Guy’s Hospital eit School, 
sometime Examiner in Botany, Cambridge University 

Pott 8vo. Is. 


BOTANY. By, Sir 


F.R.S. With Ill&strations. 


_Local Examinations, 


* 


-@ 


D. Hooxer, 
Patt 8vo, Is. 
e - [Seven Primers. 
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